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TOBACCO USE IN A TRI-ETHNIC POPULATION OF OLDER WOMEN

IN SOUTHEASTERN NORTH CAROLINA

Objective: While many studies have evaluated
the epidemiology of tobacco use nationally
and among specific populations, less is known
about the epidemiology of tobacco use among
elderly women. We examined the epidemiol-
ogy of tobacco use among a tri-racial popula-
tion of elderly women in southeastern North
Carolina.

Design: Survey

Setting: Senior centers, community events,
and communal meal settings in Robeson
County, North Carolina.

Participants: Two hundred forty (240) women
aged 60 and older, with approximately 80
women recruited from each ethnic group: Na-
tive American, African-American, and White.

Main Outcome Measures: Demographic in-
formation, health history, and use of alcohol,
cigarettes, and smokeless tobacco (ST).

Results: Of the total sample of 240 women,
38 (16%) were current ST users. In logistic re-
gression analysis, current ST use was inversely
associated with age and education, but posi-
tively associated with Native American or Af-
rican-American ethnicity. Sixteen (17%) of the
total sample were current smokers. In logistic
regression, younger age and any alcohol use in
the past year were associated with current
smoking.

Conclusions: In a tri-ethnic, community-based
sample of older women, rates of current ST use
were greater than national rates found among
women of all ages in each ethnic group. On
the other hand, rates of current smoking
among these older women were lower than
the national prevalence for women among all
ages in these 3 respective ethnic groups. The
distinctly different epidemiology of ST use vs
cigarette smoking among these women high-
lights the need to tailor tobacco interventions
to each specific product. (Ethn Dis. 2003;13:
226–232)
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INTRODUCTION

Cigarette smoking and smokeless to-
bacco (ST) use are addictive habits as-
sociated with numerous adverse health
consequences, including cancer, cardio-
vascular disease, perinatal morbidity (eg,
low birth weight, prematurity), and gas-
trointestinal disorders.1–7 While a num-
ber of studies have addressed the epi-
demiology of ST use and cigarette
smoking nationally8–10 and in specific
populations,11–19 few studies have eval-
uated the tobacco habits of elderly
women.13–17,20 Although older women
have lower rates of tobacco use than
younger women nationally,8,9 certain
segments of the elderly female popula-
tion, notably older women in rural ar-
eas,13–17 have high rates of tobacco use,
especially ST use.

Given the potential for tobacco use
to induce cardiovascular disease and
cancer,1–7 as well as other detrimental
conditions such as osteoporosis and
fractures,21–24 examining the epidemiol-
ogy of tobacco use among elderly wom-
en may have important national public
health implications. Uncovering epide-
miologic clues among older women
could assist researchers in designing fu-
ture tobacco-cessation interventions
among this population. As part of a
larger study examining bone mineral
density and tobacco use in a rural, tri-
ethnic population of older women in
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North Carolina, this study examines
characteristics of these women associat-
ed with tobacco use.

METHODS

Study Population
The current study was part of the

Robeson Osteoporosis Screening Study
conducted from May through Novem-
ber 2000, in Robeson County, in south-
eastern North Carolina (2000 popula-
tion: 123,339).25 This population is
largely rural (79%), has substantial eth-
nic diversity (34% White, 26% African
American, and 39% Native American),
and has a high rate of poverty (24% of
individuals living below the poverty lev-
el in 1990 compared to 13% in North
Carolina overall).25 Women aged 60 and
older were recruited as they attended
various community events across the
county. Events were chosen to recruit a
cross-section of women (by age, ethnic-
ity, socioeconomic status) from the
community. Seventeen sites and recruit-
ment events were utilized, including
health fairs, health screenings, and se-
nior congregate meal programs.

Eligibility for the study included:
being at least 60 years of age; being a
resident of Robeson County; being a
member of one of the 3 ethnic groups
(African-American, European American,
Native American); living in the com-
munity; and being able and willing to
answer interviewer-administered ques-
tions, and to stand without assistance
while having height and weight mea-
surements performed.

Data Collection and Analysis
A total of 240 women (about 80

from each ethnic group) agreed to par-
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ticipate in the study. Only 10 women
who were eligible for the study and ap-
proached by the research assistants re-
fused to participate, for a response rate
of 96%. After obtaining informed con-
sent, trained research assistants who
were residents of the study community
obtained height and weight measure-
ments using standard equipment. Infor-
mation on demographics, health history,
alcohol and tobacco use, dietary intake,
and medication use were obtained by an
interviewer-administered questionnaire.

Smokeless tobacco use was divided
into never, former, current, and ever
use, based on the response to the ques-
tions, ‘‘Have you ever used chewing to-
bacco or snuff?’’ and ‘‘Have you used
chewing tobacco or snuff within the
past 30 days?’’ Never users of ST were
defined as those answering no to both
questions. Former ST users were defined
as those answering yes to having ever
used ST, but no to use within the past
30 days. Current ST users were defined
as those answering yes to both ques-
tions. Ever-users were defined as either
current or former ST users. Similarly,
cigarette smoking was divided into nev-
er, former, current, and ever categories,
based on responses to the questions,
‘‘Have you smoked at least 100 ciga-
rettes in your entire life?’’ and, ‘‘Do you
smoke now?’’ Never smokers were de-
fined as those who did not smoke 100

cigarettes in their entire life, while for-
mer smokers were defined as those who
had smoked 100 cigarettes in their en-
tire life but who did not smoke now.
Current smokers were defined as those
who had smoked 100 cigarettes in their
entire life and who smoked now. Ever
smokers were defined as either former
or current users.

Amounts of tobacco used were cal-
culated for current smokers and ST us-
ers. Current smokers were asked to es-
timate the number of packs of cigarettes
(or fraction thereof ) that they currently
smoked per day. Additionally, current
ST users were asked to estimate their
number of ST uses per day, as well as
the proportion of a chewing tobacco
pouch or snuff tin used per day.

Duration of ST use and cigarette
smoking was calculated for current ST
users and current smokers based on the
number of years passed since their re-
ported age at initiation of tobacco use.
This calculation assumes continuous use
of the tobacco product over time.

Information on age, education, eth-
nicity, self-reported health status (excel-
lent, very good, good, fair, and poor),
and alcohol use in the past year was also
obtained. Education was divided into
,12 years, 12 years, and .12 years. Al-
cohol use was determined by asking the
frequency of alcohol use during the past
year, ranging from never, daily, weekly,
monthly, or less often. Because of the
low rate of any alcohol use, this variable
was dichotomized into any use vs none
during the past year.

Data were entered into EpiInfo
(Centers for Disease Control and Pre-
vention, Atlanta, Ga) and analyzed us-
ing the Statistical Package for Social Sci-
ences (SPSS, Version 10, Chicago, Ill).
Means and standard deviations were cal-
culated for continuous variables, and
frequencies and percentages were calcu-
lated for categorical variables. The pri-
mary analysis focused on assessing the
relationships between the participant
characteristics and tobacco use. Chi-
square tests were used to assess the bi-

variate association of each categorical
characteristic with current smoking and
smokeless tobacco use. Fisher exact tests
were used for tables with several small
expected cell counts. Wilcoxon rank
sum tests were used to assess the rela-
tionship between tobacco use and con-
tinuous variables such as age and body
mass index. Logistic regression analysis
was used to determine which factors
were jointly predictive of current ST use
and current smoking. Each of the vari-
ables mentioned above were included in
the models, and models were run sepa-
rately for current ST use and current
smoking.

RESULTS

General characteristics of the 240
subjects are listed in Table 1. By design,
the sample comprised approximately the
same number of African Americans, Na-
tive Americans, and Whites. Ages
ranged from 60 to 94 years old, with a
median of 72 years. Participants were
generally overweight, with a median
BMI of 29 kg/m2 (range 15 to 59 kg/
m2). The majority of women (51%) did
not complete high school, and only 65
women (27%) reported education be-
yond high school. Most women (68%)
reported either good (41%) or fair
(27%) health. Only 12% reported any
alcohol use in the past year.

Tobacco use status is also listed in
Table 1. Among 240 women, 16 (7%)
were current smokers, 53 (22%) were
former smokers, and 171 (71%) had
never smoked. Thirty-eight women
(16%) reported current ST use, 24
women (10%) reported former ST use,
and 178 women (74%) had never used
ST. One hundred thirty-one women
(55%) had never used either tobacco
product, and only one women (0.4%)
reported currently using both products.
The rate of current ST use was higher
among never (16%) and former (19%)
smokers than among current smokers
(6%). Similarly, the rate of current
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Table 1. Characteristics of a rural tri-ethnic population of older women in south-
eastern North Carolina

Characteristics
Total Population

(N5240)*

Age, years; median (range) 72 (60–94)

Body mass index; median (range) 29 (15–59)

Age group (years)
60–69
70–79
80–89
$90

93 (38.8)
108 (45.0)
35 (14.6)
4 (1.7)

Education†
,High school
High school
.High School

121 (50.6)
53 (22.2)
65 (27.2)

Ethnicity
African American
Native American
White

79 (32.9)
80 (33.3)
81 (33.8)

General Health
Excellent
Very good
Good
Fair
Poor

21 (8.8)
31 (12.9)
98 (40.8)
64 (26.7)
26 (10.8)

Alcohol use in past year†
Yes
No

28 (11.7)
211 (88.3)

Smokeless
Tobacco

Cigarette
Smoking

Tobacco use status Never Never
Former
Current

131 (54.6)
34 (14.2)
13 (5.4)

Former Never
Former
Current

13 (5.4)
9 (3.8)
2 (0.8)

Current Never
Former
Current

27 (11.2)
10 (4.2)
1 (0.4)

* Numbers in column represent: number of individuals (percent) except where noted.
† Missing data for one individual.

smoking was higher among never (7%)
and former (8%) smokeless tobacco us-
ers than among current ST users.

Table 2 lists associations between
participant characteristics and tobacco
use status of the sample. ST use was not
associated with either age or BMI (data
not shown). Both African-American and
Native American women reported high-
er rates of current ST use (20.3% and
25%, respectively) than did White

women (2.5%). Also, a higher percent-
age of participants who reported com-
pleting less than high school reported
current ST use (26% for ,high school
vs 9.4% for high school and 3.1% for
.high school). Similarly, more women
who reported poor health also reported
current ST use (27%), compared with
other self-rated health categories. A low-
er percentage of participants who re-
ported any alcohol use in the past year

also reported current ST use (3.6%),
compared with those reporting no al-
cohol use in the past year (17.5%), but
this difference was only of borderline
significance (P5.058). Although age
and BMI were not statistically signifi-
cantly related to ST use, current ST us-
ers tended to be younger; and current
and former ST users tended to have a
higher BMI than those who had never
used ST.

Median age of onset of ST use
among current and former ST users was
12 years (range 3–60 years old), with
one fourth of users reporting beginning
before age 8. Among current ST users
only, median age of onset of ST use was
10 years old (range 3–60 years old). The
mean 6 SD number of chewing tobac-
co or snuff uses per day among current
ST users was 3.1 6 1.7 with a range of
0.07 to 8.0 uses per day. Current ST
users reported mean 6 SD duration of
ST use of 56.4 6 14 years (range 6–77
years). Among current ST users, edu-
cation level was associated with duration
of ST use (P5.0115) At the 95% con-
fidence level, women with lower edu-
cational levels reported using ST 3.7 to
27.1 years longer, on average, than
women with higher education levels.

The characteristics of women who
smoked are also listed in Table 2. Cur-
rent and former smokers were signifi-
cantly younger (about 69 and 70 years
of age, respectively) than never smokers
(about 74 years old). There were no sta-
tistically significant differences among
women by ethnicity, education, or self-
reported health, and smoking status.
However, in direct contrast to ST use, a
significantly higher percentage of wom-
en who reported any alcohol use in the
past year currently smoked (17.9%),
compared with those not reporting al-
cohol use in the past year (5.2%). Me-
dian age of onset of cigarette smoking
among current and former smokers was
21 years old (range 7–75 years old).
Among current cigarette smokers only,
median age of onset was 19 years (range
8–75 years). Looking only at ever users
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Table 2. Associations between tobacco use status and participant characteristics among rural older women (N5240) in south-
eastern North Carolina

Characteristics N

ST Status

Never
Number (%)

Former
Number (%)

Current
Number (%) P value

Smoking Status

Never
Number (%)

Former
Number (%)

Current
Number (%) P value

Age group (years)
60–69
70–79
80–89
$90

93
108
35
4

68 (73.1)
80 (74.1)
27 (77.1)
3 (75.0)

7 (7.5)
12 (11.1)
4 (11.4)
1 (25.0)

18 (19.4)
16 (14.8)
4 (11.4)
0 (0)

.6923 53 (57.0)
85 (78.7)
29 (82.9)
4 (100)

29 (31.2)
18 (16.7)
6 (17.1)
0 (0)

11 (11.8)
5 (4.6)
0 (0)
0 (0)

.0082

Education*
,High school
High school
.High school

121
53
65

72 (59.5)
45 (84.9)
61 (93.8)

18 (14.9)
3 (5.7)
2 (3.1)

31 (25.6)
5 (9.4)
2 (3.1)

,.0001 89 (73.6)
35 (66.0)
46 (70.8)

24 (19.8)
13 (24.5)
16 (24.6)

8 (6.6)
5 (9.4)
3 (4.6)

.7514

Ethnicity
African Am.
Native Am.
White

79
80
81

55 (69.6)
47 (58.8)
76 (93.8)

8 (10.1)
13 (16.2)
3 (3.7)

16 (20.3)
20 (25.0)
2 (2.5)

,.0001 51 (64.6)
60 (75.0)
60 (74.1)

21 (26.6)
18 (22.5)
14 (17.3)

7 (8.9)
2 (2.5)
7 (8.6)

.2443

General Health
Excellent
Very good
Good
Fair
Poor

21
31
98
64
26

17 (81.0)
24 (77.4)
83 (84.7)
41 (64.1)
13 (50.0)

2 (9.5)
2 (6.5)
5 (5.1)
9 (14.1)
6 (23.1)

2 (9.5)
5 (16.1)

10 (10.2)
14 (21.8)
7 (26.9)

.0119 14 (66.7)
22 (71.0)
72 (73.5)
47 (73.4)
16 (61.5)

7 (33.3)
5 (16.1)

21 (21.4)
12 (18.8)
8 (30.8)

0 (0)
4 (12.9)
5 (5.1)
5 (7.8)
2 (7.7)

.5240

Alcohol use in past year*
Yes
No

28
211

26 (92.9)
151 (71.6)

1 (3.6)
23 (10.9)

1 (3.6)
37 (17.5)

.0506 20 (71.4)
150 (71.1)

3 (10.7)
50 (23.7)

5 (17.9)
11 (5.2)

.0204

* Missing data for one individual.

of both tobacco products (ie, former or
current smokers who were also former
or current ST users, N522), 14 indi-
viduals began ST use prior to cigarette
smoking, 3 individuals began cigarette
smoking and ST use at the same age,
and 5 individuals began cigarette smok-
ing prior to ST use. The mean 6 SD
number of packs smoked per day
among current smokers was 0.59 6
0.34 (range 0.1–1.5 packs per day).

Logistic regression predictors of cur-
rent ST use and current cigarette smok-
ing are listed in Table 3. Significant pre-
dictors of current ST use included age,
education, and ethnicity. The odds of
ST use for women with less than a high
school education were more than 12
times greater than odds for women with
more than a high school education.
Compared to White women, the odds
of ST use were approximately 8.5 and
9.6 times greater for African-American

and Native American women, respec-
tively. The odds of ST use decreased by
10% for each additional year of age.
The only significant predictors of cur-
rent smoking by logistic regression were
age and alcohol use in the past year. The
odds for current smoking among wom-
en who reported alcohol use increased
by more than 6-fold. The odds of smok-
ing decreased by 12% for each addition-
al year of age.

DISCUSSION

In a population of rural elderly
women in southeastern North Carolina,
we found exceptionally high rates of ST
use, compared to national population
rates. About 16% of this tri-ethnic pop-
ulation currently use ST: 20% of older
African-American women, 25% of older
Native American women, and 2.5% of

older White women. These rates are 7
times higher than national rates for Af-
rican-American women of all ages, 8
times higher than national rates for
White women of all ages, and 21 times
higher than national rates for Native
American women of all ages.8 Estimated
average duration of ST use was more
than 56 years. This high prevalence of
current ST use is not a phenomenon
unique to rural North Carolina. Nation-
al and regional data8,17,18,26 underscore
how common ST use is elsewhere in the
southeastern United States, especially
among older women. These relatively
large populations of ST users tradition-
ally lack access to tobacco cessation in-
terventions.15 Due to the adverse health
consequences of ST use,4–7 our findings
highlight the need for increased provi-
sion of ST cessation interventions, as
opposed to smoking cessation interven-
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Table 3. Logistic regression predictors of current smokeless tobacco use and cur-
rent cigarette smoking*

Predictors

Current Smokeless
Tobacco

AOR 95% CI

Current Smoking

AOR 95% CI

Age (years) 0.90 0.84–0.97 0.88 0.79–0.97

Body mass index (kg/m2) 0.94 0.88–1.01 0.95
0.87–1.05

Education (years)
,12 years
12 years
.12 years

12.0
2.98
1.00

2.42–59.2
0.50–17.6
Referent

2.56
2.01
1.00

0.51–13.0
0.38–10.7
Referent

Ethnicity
African Am.
Native Am.
White

8.53
9.55
1.00

1.77–41.2
1.98–46.0
Referent

1.10
0.25
1.00

0.31–3.85
0.04–1.40
Referent

Self-reported health
Excellent
Very good
Good
Fair
Poor

0.56
0.79
0.68
0.94
1.00

0.08–4.12
0.17–3.71
0.20–2.36
0.30–2.97
Referent

NA
0.27
0.20
0.70
1.00

NA
0.03–2.39
0.03–1.53
0.11–4.32
Referent

Alcohol use in past year 0.39 0.04–3.42 6.28 1.43–27.6

* Models run separately for smokeless tobacco use and cigarette smoking using all variables listed in Table 1.
AOR5adjusted odds ratio; CI5confidence interval.

tions only, among these populations of
women.

The rates of current smoking among
these elderly women are strikingly low
compared to national rates, ranging
from 8% to 40% of the prevalence
among women of all ages in these 3 eth-
nic groups.8 This lower prevalence
among older women is not unexpected,
however, since it is known that the prev-
alence of smoking declines with age.8

Although we have previously report-
ed high rates of current ST use and low
rates of cigarette smoking among Lum-
bee Indian women (the Native Ameri-
can population represented in this
study), this is the first study capable of
simultaneously evaluating rates of tobac-
co use among a rural elderly population
of women comprising 3 ethnic groups.
One finding from this analysis is that
the Native American women and Afri-
can-American women in our study had
much higher rates of ST use compared
to the White women; nationally, Afri-
can-American women have the highest

rates of ST use.8 Additionally, older
women were less likely than younger
women to be current ST users. Previous
work13–16 with samples comprising fewer
older women demonstrated a positive
association between age and current ST
use, but data from the present study
seemed to indicate a negative association
between age and current ST.

Among ever users of both tobacco
products, ST use tended to precede cig-
arette smoking. This might indicate that
ST acts as a gateway to nicotine addic-
tion and cigarette smoking. This has
been suggested by both cross-sectional
and prospective data,17,27–29 but would
require further study in this community
to establish a clear temporal relation-
ship.

Evidence suggests that ST use is more
addictive that cigarette smoking.4–6

Lending support to this hypothesis is
the fact that 38 out of 62 ever-users of
ST (61%) were current users, whereas
only 16 out of 69 ever-smokers (23%)
were current smokers. Other explana-

tions for this finding include increased
mortality among cigarette smokers com-
pared to ST users, or increased aware-
ness of the health risks associated with
cigarette smoking compared to ST use.
Indeed, other work has shown that one
reason current ST users report using ST
is that they think it is safer than smok-
ing cigarettes.16 While some have argued
from a harm reduction perspective that
ST use may be a relatively ‘‘safe’’ way to
quit smoking,32 ST use is still a risk fac-
tor for a number of adverse health ef-
fects, including cancer7 (especially oral
cancer30) and cardiovascular disease.31

Therefore, the higher prevalence of cur-
rent ST use compared to cigarette
smoking might indicate that increased
health education regarding the dangers
of ST use is warranted among high
prevalence populations.

In general, the joint predictors of
current ST use among these women
corroborate earlier work.11–17 On the
other hand, only younger age and al-
cohol use were predictors of current cig-
arette smoking. While alcohol use33 and
age8 are known to be associated with
cigarette smoking, other studies8–20 have
shown cigarette smoking to be associ-
ated with education and self-reported
health status. Our data did not dem-
onstrate these latter associations with
current smoking, perhaps due to the
small number of women who currently
smoked.

Few data exist on daily patterns of
ST use,20 particularly among women.
Although we did not ask which type of
ST participants used on a daily basis (eg,
snuff vs chewing tobacco), the average
number of uses per day (3) among these
women would correlate with 10.8 mg of
nicotine exposure per day for those us-
ing snuff, and 13.5 mg of nicotine ex-
posure per day for those using chewing
tobacco.34 These nicotine levels are ap-
proximately equivalent to amounts of
nicotine obtained from smoking 10 cig-
arettes, or half a pack, per day.34

National data exist on the number
of cigarettes smoked per day by women
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of different ethnic groups. In general, a
majority of African-American women
(66%) and Native American women
(52%) of all ages smoke fewer than 15
cigarettes per day, while a majority of
White women (68%) of all ages smoke
more than 15 cigarettes per day.8

Among our elderly participants, how-
ever, African-American women smoked
the most (0.64 packs per day, about 13
cigarettes), Native American women
smoked the least (0.5 packs per day, or
10 cigarettes), and White women were
intermediate (0.57 packs per day, about
11 cigarettes).

Although this study did not explore
cultural aspects of tobacco use, other re-
search has demonstrated that tobacco
use is strongly tied to culture.14–19,35–38

Use of tobacco has been part of Native
American culture, including medicinal
uses such as treatment of gastrointestinal
symptoms,35 since before the arrival of
Europeans.14,36,37 Among Eastern Band
Cherokee women, for example, women
who had ever consulted an Indian healer
were nearly 3 times more likely to be
current smokeless tobacco users, even
after controlling for other factors.17

Among Lumbee Indians, tobacco use
did not correlate with traditional Native
American practices, but strongly corre-
lated with church attendance and
church views on tobacco.15 Among Af-
rican-American women in eastern
North Carolina, ethnographic data in-
dicate that ST use is passed from moth-
ers to children (especially daughters),
and is used as a childhood treat, to calm
children, or as a shared activity between
mothers and daughters.38 Finally, among
all racial and ethnic groups, the preva-
lence of tobacco use is higher in com-
munities with local economies depen-
dent on tobacco-based agricul-
ture.14,15,18,19

These data are subject to a number
of limitations. First is their cross-sec-
tional nature, which prohibits inferences
of causation among variables. In addi-
tion, asking elderly women to remember
when they began using ST or cigarettes

likely introduces some degree of recall
bias. Finally, our study was designed to
evaluate risk factors for osteoporosis,
rather than to evaluate correlates of to-
bacco use, per se. Because of this, cer-
tain relationships may not have been
uncovered in our analysis due to small
numbers of women, especially the small
number of women who were currently
smoking (N516).

Nonetheless, these data document
higher rates of ST use and lower rates
of cigarette smoking among these older
women compared to national figures for
women of all ages. These findings em-
phasize how common ST use is in this
rural county, and the importance of ask-
ing about ST use, in addition to ciga-
rette smoking, when inquiring about an
individual’s tobacco use. These data also
give unique insights into patterns of to-
bacco use within a tri-ethnic population
of rural elderly women. The educational
and ethnic variations in ST use status
would be especially important to keep
in mind when designing any tobacco in-
tervention carried out in this commu-
nity, and may have implications for oth-
er rural populations of elderly women.
For example, the lower educational lev-
els of current ST users would need to
be addressed in tobacco cessation inter-
ventions by using materials designed for
low literacy populations. In addition,
cultural correlates of tobacco use would
be extremely important to explore, par-
ticularly among ethnic and minority
populations. Finally, the distinctly dif-
ferent epidemiology of ST use com-

pared to cigarette smoking among these
women highlights the need to tailor to-
bacco interventions to each specific
product.
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