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SYNOPSIS
Objective. The purpose of this study was to compare the prevalence of
cigarette smoking and smoking cessation among American Indians living on or
near Montana’s seven reservations to those of non-Indians living in the same
geographic region.
Methods. Data for Montana Behavioral Risk Factor Surveillance System (BRFSS)
respondents (n = 1,722) were compared to data from a BRFSS survey of
American Indians living on or near Montana’s seven reservations in 1999 (n =
1,000). Respondents were asked about smoking and smoking cessation as well
as cardiovascular disease (CVD) and selected risk factors. Quit ratios were
calculated for both groups.
Results. American Indians were more likely to report current smoking (38%)
than non-Indians (19%; p ⬍0.001). Thirty-seven percent of Indian respondents
with CVD risk factors reported current smoking, compared with 17% of nonIndians with CVD risk factors. However, there was no significant difference in
reported smoking rates between Indians (21%) and non-Indians (27%) with a
history of CVD. Indian smokers were more likely to report quitting for one or
more days in the past year (67%), compared with non-Indians (43%). Quit ratios
were significantly lower among Indians (43%) than among non-Indians (65%).
Conclusions. High smoking rates in Indians, particularly among those with
other CVD risk factors, demonstrate an urgent need for culturally sensitive
smoking cessation interventions among Northern Plains Indians and highlight
the need for the Surgeon General’s focus on smoking in minority populations.
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The adverse health consequences of cigarette smoking and the ongoing impact of tobacco-related illness
in the United States have been well documented.1
Smoking cessation and smoking prevention have become major clinical and public health concerns.2 Clinical guidelines to assist health care professionals in
helping their patients stop smoking are widely available.3,4 State health departments routinely monitor cigarette use in the general population through the Behavioral Risk Factor Surveillance System (BRFSS), and
results are compiled and published periodically by the
Centers for Disease Control and Prevention.5,6 From
1965 to 1995, the prevalence of cigarette smoking
steadily decreased among both men and women and
among the white and African American populations
in the U.S.6 In 1999, the Surgeon General’s report on
Tobacco Use among U.S. Racial/Ethnic Minority Groups
highlighted a growing concern about the contribution
of tobacco-related diseases to an increase in morbidity
and mortality experienced by these populations.7 However, relatively little speciﬁc attention has been directed
toward cigarette use, smoking cessation, and smokingrelated illness in American Indian communities.
A national response to tobacco-related morbidity
and mortality in American Indians has been delayed
for several reasons. The major public health concerns
in American Indian communities from the 1950s
through the 1970s related to maternal and child health
and infectious diseases, particularly trachoma and tuberculosis.8 Chronic diseases, such as diabetes and cancer, were not recognized as priorities until the 1980s
and 1990s.9,10 In addition, much of the literature concerning Indian health was generated in the Southwestern U.S., where the prevalence of cigarette smoking in
Indian communities has been relatively low.11–14 Although high smoking prevalence rates were reported
among Alaska Natives and Indians of the Northern
Plains in the 1980s, the wide variability in smoking
habits between tribes has not been widely appreciated.15,16 Another reason for the modest concern about
smoking in American Indians may have been the perception that cardiovascular disease (CVD) was not a
signiﬁcant cause of morbidity and mortality in this
population.17 However, epidemiologic studies have reported an increasing prevalence of CVD over the past
two decades in many Indian tribes previously thought
to be at relatively low risk.18–21 Unfortunately, no comprehensive strategy to address smoking cessation and
prevention in these communities has emerged.
The BRFSS monitors prevalence of and trends in
cigarette use nationally.5 In the majority of states, American Indians make up a small percentage of the total
population, so that statewide prevalence estimates of

smoking among Indians are limited by small sample
sizes when examined for a single year. Aggregated
BRFSS data for the years 1993–1996 revealed striking
geographic variation in the prevalence of cigarette
smoking among American Indians and Alaska Natives
in the U.S.22 In 1995–1998, 45% of Northern Plains
Indians reported current smoking, compared with 22%
of those from the Southwest.23 A recent study of CVD
rates and associated risk factors among American Indians in Arizona, New Mexico, and North and South
Dakota conﬁrm the lower prevalence of smoking in
Southwest Indians compared with a much higher prevalence among Plains Indians.24 The Strong Heart Study
has described a markedly different prevalence of cigarette use among Indians in Arizona, New Mexico, and
North and South Dakota, although no comparisons
with non-Indian populations living in the same geographic areas were available.24 Because CVD and cancer have become major public health concerns in many
American Indian communities over the past decade,
regional data on smoking is important to monitor
trends in this modiﬁable risk factor.
In 1999, the Montana Department of Health and
Human Services (MT DPHHS) extended the BRFSS
survey to include 1,000 American Indian households.
The present report compares the prevalence of cigarette smoking and cessation efforts in American Indians to those of non-Indians in Montana, and highlights these ﬁndings in the current context of Indian
health.
METHODS
The MT DPHHS conducted the BRFSS telephone survey of adult Indians living on or near the seven reservations in Montana from May through July 1999 in
collaboration with the Billings Area Indian Health
Service. The methodology used for this study has been
described previously.21 Brieﬂy, trained interviewers
made telephone calls to a random sample of households with three-digit telephone preﬁxes located on
or near the seven Montana reservations. The number
of completed telephone calls was proportional to the
number of adult Indians living on each reservation,
based on the 1990 Census. Individuals who were 18
years of age and older and who reported being American Indian were eligible to participate in the survey. A
total of 1,000 interviews were completed.
The MT DPHHS also conducted an annual BRFSS
telephone survey of a random sample of adult Montanans ages ⱖ18 years from January through December 1999. A total of 1,722 telephone interviews were
completed among non-Indian respondents, the ma-
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jority of whom self-identiﬁed as white (97%). (The
small number of American Indian respondents to the
annual BRFSS survey were not included in this total.)
Non-response rates (refusal, eligible respondent not
available, unable to communicate due to physical/
mental impairment, or language barrier) were 8% for
non-Indians and 2% for Indians.
Both surveys included the same questions regarding demographics, cigarette use, and chronic diseases.
Respondents were asked a series of questions regarding cigarette use and cessation. First, they were asked,
“Have you smoked at least 100 cigarettes in your lifetime?” Those who indicated “yes” were then asked,
“Do you now smoke cigarettes everyday, some days, or
not at all?” Respondents who said they smoked every
day were asked, “On the average, about how many
cigarettes a day do you now smoke?”
Respondents who said they had smoked ⱖ100 cigarettes in their lifetime were categorized as smokers.
Among them, individuals who said that they smoked
cigarettes every day or some days were considered
current smokers, while those who reported no longer
smoking were considered to have quit. A quit ratio,
the number no longer smoking cigarettes divided by
the number ever smoking 100 or more cigarettes in
their lifetime, was calculated. Current smokers were
also asked, “During the past 12 months, have you quit
smoking for one day or longer?”
Respondents were asked if they had ever had a
myocardial infarction or heart attack, angina, or stroke.
Respondents who reported any of these conditions
were categorized as having CVD. Respondents were
also asked if they had ever been told by a physician
that they had high blood pressure, high cholesterol,
or diabetes. Female respondents who reported only
gestational diabetes were not categorized as having a
current diagnosis of diabetes. Respondents who reported a diagnosis of high blood pressure, high cholesterol, or diabetes without a history of CVD were
categorized as at risk for CVD.
Data analyses were completed using SPSS Version
8.0 software.25 Unweighted prevalence estimates were
calculated for current cigarette use, cessation attempts,
and quitting. Pearson chi square and Fisher exact tests
were used to compare these rates for Indian and nonIndian respondents stratiﬁed by age (⬍45 years and
ⱖ45 years) and sex. We also compared the prevalence
of current smoking for Indian and non-Indian respondents with CVD, CVD risk factors as deﬁned for this
study but no CVD, and no CVD risk factors. A p-value
ⱕ0.05 was considered statistically signiﬁcant. Logistic
regression analyses were used to adjust for age differences between Indians and non-Indians. Odds ratios
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(ORs) and 95% conﬁdence intervals (CIs) were
calculated.
RESULTS
The BRFSS surveys were completed by 1,000 Indians
and 1,722 non-Indians. The mean age of the Indians
was signiﬁcantly lower (mean 42.4 years; standard deviation [SD] = 15.4) than that of the non-Indian respondents (mean 49.0 years; SD = 17.6; p⬍0.001). The
proportion of female respondents was the same in
both populations (57%). Among respondents who were
⬍45 years of age, the Indian sample was slightly
younger (mean 32.0 years; SD = 7.8) than the nonIndian sample (mean 33.9 years; SD = 7.9; p =0.03);
there was no difference in the percentage of respondents who were female. Similarly, in the older group
(ⱖ45 years of age), Indians were on average slightly
younger (mean 58.1 years; SD = 9.6) than non-Indians
(mean 61.4 years, SD = 12.0; p⬍0.05), and again there
was no difference by sex.
Compared with non-Indians, Indian respondents
overall were more likely to have ever smoked cigarettes (smoked ⱖ100 cigarettes in their lifetimes) and
to currently smoke either every day or some days
(Table 1). However, among everyday cigarette smokers, more Indian respondents than non-Indian respondents reported smoking ⬍15 cigarettes per day. Indian respondents were more likely than non-Indian
respondents to report having quit smoking for one or
more days in the past year, but were less likely to have
ever successfully quit smoking. Each of these differences remained after adjustment for age differences.
Among respondents ⬍45 years of age, Indians were
more likely than non-Indians to have ever smoked
cigarettes, to currently smoke, to smoke ⬍15 cigarettes per day, and to have quit for one or more days
in the past year, but were less likely to have ever successfully quit smoking (Table 2). Among respondents
who were ⱖ45 years of age, Indian respondents were
more likely than non-Indians to have ever smoked
cigarettes and to currently smoke, but were less likely
to have ever succeeded in quitting. Each of these differences remained after adjustment for age differences.
American Indian men were more likely than nonIndian men to have ever smoked cigarettes, to currently smoke, to smoke ⬍15 cigarettes per day, and to
have quit smoking for one or more days in the past
year, but were less likely to have ever successfully quit
smoking (Table 3). Similarly, Indian women were more
likely than non-Indian women to have ever smoked
cigarettes, to currently smoke, to smoke ⬍15 cigarettes per day, and to have quit for one or more days
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Table 1. Cigarette smoking and cessation among American Indian and non-Indian respondents, Montana, 1999

American Indian
(N = 1,000)
Self-reported behavior
Ever smoked cigarettes (lifetime)
Yes
No
Currently smoke cigarettes
Every day
Some days
Former
Never
Number of cigarettes smoked per dayb
⬍15
ⱖ15
Tried to quit smoking for one or
more days in past yearb
Yes
No
Quit smoking cigarettesc
Yes
No
a

Percent

Age-adjusted
OR

95%
CI

Number

Percent

Number

665
335

67a
34

832
890

48
52

2.41

2.04, 2.85

269
111
285
335

27a
11
29
34

278
56
498
890

16
3
29
52

2.57
4.80
1.90

2.08, 3.18
3.38, 6.82
1.55, 2.33

140
123

53a
47

91
184

33
67

2.11

1.47, 3.03

180
89

67a
33

127
151

46
54

2.30

1.61, 3.29

285
380

43
57

498
334

60a
40

0.64

0.51, 0.79

p ⬍0.05

b
c

Non-Indian
(N = 1,722)

Among respondents who reported smoking cigarettes every day

Respondents who reported ever smoking ⱖ100 cigarettes but currently not smoking cigarettes

CI = confidence interval

in the past year but were less likely to have ever successfully quit smoking. Except for the difference in
Indian vs. non-Indian women in quitting smoking,
these differences remained after adjustment for the
age differences between Indians and non-Indians.
Overall, Indian and non-Indian adults reported the
same prevalence of CVD (8%; p=0.71). However, in
analyses adjusted for age differences, Indians were
more likely than non-Indians to report a history of
CVD (adjusted OR = 1.87; 95% CI 1.32, 2.66). Overall,
a lower percentage of Indians (31%) than of nonIndians (37%; p=0.005) reported CVD risk factors without a history of CVD, but after age adjustment, there
was no difference (adjusted OR = 1.07; 95% CI 0.88,
1.29). There was no difference between groups in the
prevalence of hypertension (26% vs. 25%; p =0.62).
Indian respondents were less likely to report having
high cholesterol (14% vs. 22% of non-Indian respondents; p⬍0.001) and more likely to report having a
diagnosis of diabetes (12% of Indians vs. 6% of nonIndians; p⬍0.001).
Among Indian respondents, the prevalence of cur-

rent smoking was signiﬁcantly lower among those reporting a history of CVD than among those with no
reported CVD risk factors or among those with CVD
risk factors in the absence of a speciﬁc history of CVD
(Figure 1). Among non-Indian respondents, however,
the prevalence of current smoking was similar regardless of CVD history or risk factors.
DISCUSSION
This is one of a few studies to compare current smoking patterns in a sample of American Indians large
enough to allow an examination of the relationships
with CVD history and other cardiovascular risk factors.
The comparatively high prevalence of cigarette smoking found in our study among the Indian respondents
has broad implications. Although smoking rates were
similar for Indians and non-Indians with a history of
CVD, there was a striking difference between the two
groups among those reporting hypertension, diabetes, and high cholesterol. Multiple risk factors place
the Indian population at very high risk for CVD. The
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300
144
36
49
70
120

61a
28a
14
65a
78a
31

366
167
84
107
131
115
3.81
0.69

2.28
4.48
3.30

2.40

Ageadjusted
OR

2.31, 6.29
0.50, 0.96

1.73, 3.00
2.94, 6.83
2.16, 5.68

1.92, 2.99

95%
CI

CI = confidence interval

c

Respondents who reported ever smoking ⱖ100 cigarettes but currently not smoking cigarettes

49
40a

19
5
34

40

Number Percent Number Percent

Non-Indian
(n = 751)

Among respondents who reported smoking cigarettes every day

b

a

p⬍0.05

Ever smoked cigarettes
Currently smoke cigarettes
Every day
Some days
⬍15 cigarettes smoked per dayb
Tried to quit smoking for one or
more days in past yearb
Quit smoking cigarettesc

Self-reported behavior

American
Indian
(n = 598)

⬍45 years old
Non-Indian
(n = 969)

49
170

102
27
33

299

48
57

25a
7
34

75a

57
378

134
20
42

532

43
71a

14
2
32

55

Number Percent Number Percent

American
Indian
(n = 401)

1.27
0.59

3.08
5.51
1.02

2.43

Ageadjusted
OR

ⱖ45 years old

Table 2. Cigarette smoking and cessation among American Indian and non-Indian respondents by age, Montana, 1999

0.75, 2.15
0.44, 0.80

2.20, 4.32
2.96, 10.27
0.58, 1.80

1.87, 3.15

95%
CI
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101
26
21
50
248

69a
47

75
136

375

26a
10
48a

67a

109
43
51

288

2.25
0.58

3.01
4.20
3.35

2.51

Ageadjusted
OR

1.26, 4.02
0.41, 0.81

2.14, 4.23
2.47, 7.14
1.78, 6.34

1.93, 3.28

95%
CI

CI = confidence interval

c

Respondents who reported ever smoking ⱖ100 cigarettes but currently not smoking cigarettes

50
66a

14
4
21

51

Number Percent Number Percent

Non-Indian
(n = 734)

Among respondents who reported smoking cigarettes every day

b

a

p ⬍0.05

Ever smoked cigarettes
Currently smoke cigarettes
Every day
Some days
⬍15 cigarettes smoked per dayb
Tried to quit smoking for one or
more days in past yearb
Quit smoking cigarettesc

Self-reported behavior

American
Indian
(n = 428)

Male
Non-Indian
(n = 988)

105
149

160
68
89

377

66a
40

28a
12
57a

66a

77
250

177
30
70

457

44
55a

18
4
40

46

Number Percent Number Percent

American
Indian
(n = 572)

Female

Table 3. Cigarette smoking and cessation among American Indian and non-Indian respondents by age, Montana, 1999

2.30
0.68

2.31
5.29
1.75

2.34

Ageadjusted
OR

1.46, 3.64
0.45, 1.04

1.75, 3.04
3.31, 8.45
1.11, 2.76

1.87, 2.91

95%
CI
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Figure. Percent of American Indian and non-Indian respondents with cardiovascular disease (CVD),a
with CVD-related risk factors,b and without CVD or CVD risk factors who reported currently
smoking cigarettes, Montana 1999

Percent reporting current cigarette smoking (95% CI)

50

40

30

20

䊏 American Indian
䉭 non-Indian

10

0

n=

80

131
CVD

289
588
CVD risk factors

631
1,003
No CVD risk factors

a

Respondents reporting a history of myocardial infarction, angina, or stroke

b

Respondents reporting diagnosis of hypertension, high cholesterol, or diabetes

CI = confidence interval

high prevalence of smoking also places this population at high risk for cancer and chronic lung disease.
This unique comparison of smoking and quitting rates
for a speciﬁc Indian population and neighboring nonIndians also demonstrates the importance of the Surgeon General’s focus on tobacco use in minority
populations.
There are a number of limitations to these analyses.
First, the surveys were conducted by telephone and do
not reﬂect the experience of individuals in Montana
living in homes without telephones. In 1990, approximately 93% of Montana households had telephones,
while fewer Montana Indian households (75%) had
telephones.26,27 Previous studies have found that people
living in households without telephones, both Indian

and non-Indian, are more likely to be of lower socioeconomic status and have more risk factors for chronic
disease, such as cigarette smoking, than those living in
households with telephones.28,29 Because socioeconomic status most likely plays a role in the variation in
CVD and risk factors among Montana’s residents, we
may have underestimated the prevalence of CVD and
related risk factors, particularly among the Indian
population of the state. Additionally, other factors that
we did not assess may be associated with smoking. A
ﬁnal limitation is that data were self-reported; previous studies, however, have suggested that self-reported
cardiovascular diagnoses and risk factors—such as diabetes, hypertension, and cigarette smoking—are reported reliably.30–32
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The alarmingly high rates of smoking in Indians
found in this study are not surprising. In 1987, a small
study using face-to-face interviews of American Indians in an urban area of Montana found extremely
high smoking rates, more than 60% for both men and
women.15 Residents of a nearby reservation reported
lower rates, but quit ratios for the Indians interviewed
were well below those reported from the Montana
BRFSS at the same time.15 In 1993, more than 400
American Indian adolescents participated in the Montana Youth Risk Behavior Survey, 50% of whom reported current smoking.33 BRFSS data, aggregated regionally over several years, show persistently high rates
of cigarette smoking in Indians from the Northern
Plains: 44% in 1988–1992 for Montana, Nebraska, and
North and South Dakota34; 43% in 1994–1996 for the
same four states plus Indiana, Iowa, Michigan, Minnesota, Wisconsin, and Wyoming22; and 45% in 1995–
1998 for the 10-state region.23 Our ﬁndings are also
consistent with the prevalence of current smoking
found in the Strong Heart Study for North and South
Dakota Indians (53% men and 45% women, 45–74
years of age)24 and in the Inter-Tribal Heart Study of
Indian adults ⱖ25 years of age in Minnesota and Wisconsin.35 In the Inter-Tribal Heart Study, 52% of those
examined (51% of men and 52% of women) reported
smoking cigarettes. Our ﬁndings are unique, however,
in providing a direct comparison with non-Indians
living in the same region.
The high prevalence of smoking reported in Indians from the Northern Plains corresponds to the highest age-adjusted CVD mortality rates reported by the
Indian Health Service (IHS) for 1998–1999, occurring
in the Aberdeen, Billings, and Bemidji Areas.36 These
IHS administrative areas correspond to the states of
Montana and Wyoming (Billings), Iowa, North and
South Dakota, and Nebraska (Aberdeen), and Indiana, Minnesota, Michigan, and Wisconsin, (Bemidji).
Thus, the high rates of smoking are clearly associated
with adverse health consequences.
While the prevalence of smoking and the number
of cigarettes smoked have not changed markedly in
the past 15 years, smoking may have been less common prior to the 1970s in Indian communities in
Montana. In a report of the incidence of coronary
heart disease in tribes of southern Montana published
in 1974, the authors commented that cigarette smoking seemed to be uncommon.37
Little is known about factors prompting Indians to
quit smoking. In a comparison of urban and rural
Indian women in California, urban women were more
found more likely to be ready to quit within a month
than their rural counterparts.38 Certainly, any indi-

vidual who has survived an acute episode of CVD is
likely to be strongly advised to quit smoking.39 Indian
respondents with a history of CVD did report smoking
at lower rates than those who reported no CVD history. This difference was not found among non-Indians.
Although quit ratios reported in the past were low
among Montana Indians,15 our current data suggest
that Indian men and women are trying to stop smoking cigarettes. Following behavioral and transdermal
nicotine interventions, quit rates among Alaska Natives were similar to rates reported in other studies in
the general population,40 but there are few published
quit rates from other Native American communities.
In implementing smoking cessation and prevention programs in Indian communities, the historic
and traditional roles of tobacco as part of ceremonial,
religious, and medicinal use must be taken into consideration.7 Before the European conquest, tobacco
smoking was uncommon, except in the context of
healing ceremonies.41 Today, among some tribes, tobacco continues to be given to honor individuals. Addictive cigarette smoking must be differentiated from
the use of tobacco for sacred ceremonial purposes.
Cigarette sales have become a signiﬁcant source of
revenue for some Indian communities.7 Thus, Northern Plains Indian communities face unique challenges
in addressing smoking to prevent smoking-related illness. There is an urgent need for a better understanding of smoking cessation in the appropriate cultural
context. An approach incorporating traditional Indian
concepts of wellness may be successful in supporting
changes in behavior that promote health.
Based on this and other studies, it is clear that rates
of addictive cigarette smoking are high in American
Indian populations in the Northern Plains. These rates
are substantially higher than the rates reported by
non-Indians in the same region, and these differences
are important from a public health perspective. The
comparatively high rates among those who report CVD
risk factors, including diabetes, are of particular concern. Public health efforts to reduce the substantial
morbidity related to smoking are urgently needed and
must be focused in a supportive cultural context. More
research is needed on culturally speciﬁc motivational
factors for smoking cessation among American Indians. The Surgeon General has challenged the nation
to eliminate a variety of important health disparities
between advantaged and disadvantaged populations.42
Reducing or eliminating smoking among American
Indians would be an important public health achievement for this initiative. Indeed, few public health
achievements would be more notable than eliminating smoking in both Indians and non-Indians.
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