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ORIGINAL REPORTS: CANCER

PREVALENCE AND PREDICTORS OF SMOKING BEHAVIOR AMONG SAMOANS

IN THREE GEOGRAPHICAL REGIONS

Objectives: Provide comprehensive data on
smoking behavior among Samoans.

Design: Cross-sectional, using systematic ran-
dom sampling procedures, and in-person in-
terviews.

Setting: US Territory of American Samoa, Ha-
waii, and Los Angeles, California.

Participants: 1834 adult, non-institutionalized
Samoans.

Intervention: None

Main Outcome Measures: Prevalence and in-
dependent predictors of smoking.

Results: Approximately one fourth (26.6%) of
Samoans were current smokers, with 31.4% of
men and 22.5% of women currently smoking.
More current smokers were found in American
Samoa (28.9%), followed by Hawaii (26.9%)
and Los Angeles (24.1%, P,.001). At each site,
Samoan men compared with the women were
significantly more likely to smoke (P,.001),
initiate smoking earlier (P,.05), and smoke
more cigarettes (P,.05). Cessation rates for the
sample were very low. Predictors of smoking
included being younger, male, married, less
educated, with lower income, and more ac-
culturated.

Conclusion: The high smoking and low ces-
sation rates indicate that smoking-related dis-
eases will be significant causes of morbidity
and mortality for Samoans for many years.
The findings further underscore the impor-
tance of documenting smoking patterns and
their determinants for subgroups rather than
aggregates such as Asian American and Pacif-
ic Islanders. If Samoans are to meet the
Healthy People 2010 tobacco goals, there is
a need to: 1) develop tailored tobacco aware-
ness and cessation programs based on the
recommendations made by the Taskforce on
Community Preventive Services; 2) under-
stand the complex interactions between so-
cial, cultural, and psychological determinants
of smoking and cessation behaviors; and 3)
develop policies to limit availability of tobac-
co, environmental exposure from tobacco,
and increase cessation efforts. (Ethn Dis.
2005;15:305–315)
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INTRODUCTION

Smoking is the leading cause of pre-
ventable illness and death in the United
States. The Surgeon General’s recent re-
port confirmed that smoking is a major
contributor to illness and death in all of
the major minority population groups.1

Smoking rates vary by racial/ethnic
group, with the lowest prevalence rates
noted for Asian Americans and Pacific
Islanders (AAPI). However, AAPIs con-
stitute a diverse group with more than
30 distinct ethnic and national sub-
groups speaking more than 500 differ-
ent languages.1 Moreover, local surveys
have documented wide variations and
identified subgroups with high smoking
rates.2–4 Unfortunately, use of aggregate
rates (ie, for AAPIs), although providing
increased precision of estimates, tends to
obscure the unique health habits, disease
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patterns, and needs of heterogeneous
subgroups. In spite of the recognized
value of data on various minority
groups, few data are available on the
unique habits and health problems of
many groups such as Pacific Islanders (as
opposed to AAPI) and particularly
American Samoans (henceforth ‘‘Samo-
ans’’), the indigenous peoples of the US
Territory of American Samoa (hence-
forth ‘‘American Samoa’’).

Several studies have attributed mi-
gration-related changes in disease mor-
bidity and mortality.5,6 The majority of
this research has focused on cancer and
cardiovascular disease morbidity and
mortality. Migration studies, however,
have focused less on health behaviors
(including smoking behaviors). Samo-
ans have migrated worldwide, especially
to countries such as United States, Aus-
tralia, and New Zealand primarily in
pursuit of better educational and em-
ployment opportunities. This popula-
tion, similar to other migrant popula-
tions, provides a unique opportunity to
explore and understand the effects of
migration and changes in social and cul-
tural environments on health and health
behaviors.

Samoans are the second-largest
Pacific Islander group (15.2%,
N5133,281 in the US mainland and an
additional 50,545 in the US Territory)
after Hawaiians.7,8 Most reside in Amer-
ican Samoa and in urban centers in Ha-
waii, California, Utah, and Washington
State.8 The US Territory includes the
eastern Samoan archipelago, which was
ceded to the United States in 1900 and
1904. In the United States, Samoans are
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. . .few data are available on

the unique habits and health

problems of many groups

such as Pacific Islanders (as

opposed to AAPI) and

particularly American

Samoans

among the most rapidly growing pop-
ulations.8

Although several reports have point-
ed out the need for additional data on
smoking behavior among Pacific Island-
ers and sub-groups among them, data
on smoking prevalence; trends in smok-
ing behavior; and characterization of
smoking behavior by sociodemographic,
cultural, and migration factors for Pa-
cific Islanders in general and Samoans
in particular are scarce.1,9–12 Most of the
data reported have been collected as part
of studies that did not primarily focus
on the characterization of smoking be-
havior. Before the widespread use of im-
ported cigarettes, Samoans smoked a
‘‘cigar,’’ which was tobacco rolled in
dried banana leaves. Following the in-
troduction of tobacco products (includ-
ing cigarettes), a rapid increase in smok-
ing among Pacific Islanders have been
reported from Oceania13 and other Pa-
cific Islands including Cook Islands,
Fiji, Kiribati, Nauru, New Caledonia,
Niue, Tuvalu, and the independent state
of Samoa.12 In addition, higher smoking
rates among Pacific Islander men and
women compared to those in developed
countries have been documented.13

Other local surveys have reported high
smoking prevalence among Pacific Is-
landers in New Zealand,14 the indepen-
dent state of Samoa (formerly Western
Samoa),15 the US Territory of Guam,16

and other south Pacific Islands includ-
ing American Samoa.13,17,18 One of the
few surveys documenting smoking be-

havior in American Samoa conducted
among a sample of 81 individuals aged
between 14 and 32 years revealed that
18% were current smokers, 13% were
former smokers, and 69% were non-
smokers.19 No smoking prevalence rates
have been reported for Samoans residing
in the US mainland (including Hawaii).

Several reports have documented a
higher propensity among Samoans for
illness and death from diseases attrib-
utable to smoking. For instance, rates
for lung cancer and other smoking-as-
sociated cancers are higher among Sa-
moans and other Pacific Islander groups
than non-Hispanic Whites.20–22 Lung
cancer is the most commonly diagnosed
cancer for Samoan men and the second
most commonly diagnosed cancer (after
breast cancer) for Samoan women, ac-
counting for 26% and 11.3%, respec-
tively, of all cancers diagnosed.22 In ad-
dition, Samoans had elevated risks for
other smoking-related cancers, includ-
ing cancers of the nasopharynx, liver,
and stomach.21,22 Cardiovascular disease-
related morbidity and mortality rates
and associated risk factors (including
smoking) are relatively high among Sa-
moans in New Zealand,17 independent
state of Samoa,15,23 American Samoa,24–26

and Hawaii.26 In addition, among AAP-
Is Samoans have the highest age-adjust-
ed mortality rate, with heart diseases
and cancer being the leading cause of
death.20

No evidence-guided tobacco aware-
ness and cessation programs specifically
target Samoan communities in the US
mainland and Hawaii. In American Sa-
moa, there is a Centers for Disease Con-
trol and Prevention-sponsored tobacco
awareness program but no tobacco-ces-
sation program. Data about smoking
habits in minority population groups
and the sociodemographic and cultural
factors associated with tobacco use are
important for understanding current
and future health problems and devel-
oping effective prevention and control
programs.1,9,10,12,13,17 These data are even
more important if minority populations

are to meet the Healthy People 2010
leading indicator goals for a reduction
in smoking by adults to 12% and en-
hancing cessation attempts by adult
smokers to 75% of the adult smoking
population.27

The purpose of this report is to pre-
sent the prevalence and sociodemo-
graphic predictors of smoking behavior
among Samoans residing in three geo-
graphic locations, American Samoa;
Oahu, Hawaii (henceforth ‘‘Hawaii’’);
and Los Angeles County, California
(henceforth ‘‘Los Angeles’’). We also re-
port on levels of consumption, sex, and
site differences on smoking behavior,
and knowledge and attitudes regarding
smoking. This report is the first to sys-
tematically document and provide pop-
ulation-based estimates of smoking be-
havior prevalent in this indigenous pop-
ulation from three locations. In addi-
tion, the findings from this report will
provide preliminary insights into the ef-
fects of migration and the interplay of
sociodemographic factors on health be-
havior. Lastly, the findings will facilitate
the development of targeted smoking
cessation programs.

METHODS

Data for this report are from a larger
study that examined the cancer control
needs of Samoans, including site-specif-
ic cancer incidence and cancer-related
knowledge, attitudes, and practices.28–30

In this report, we present results related
to the prevalence and predictors of
smoking among Samoan adults residing
in American Samoa, Hawaii, and Los
Angeles, California. The institutional
review boards of the University of Cal-
ifornia at Irvine and the National Office
of Samoan Affairs approved the research
protocol. Prior to their participation,
the research participants signed written
informed consent.

Study Design and Procedures
We used a cross-sectional study de-

sign with systematic random sampling
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procedures to identify eligible house-
holds and recruit and interview 1834 el-
igible adult (18 years or older), non-in-
stitutionalized, eligible Samoan men
and women residing in the three study
sites. To be eligible, a household had to
be the residence of a self-identified Sa-
moan with at least one member 18 years
of age or older. In American Samoa, we
randomly sampled households from US
Census data listings. In Los Angeles and
Hawaii, we developed sample frames
based on household address listings pro-
vided by Samoan faith-based and social
service organizations. According to lead-
ers of Samoan faith-based and social ser-
vice organizations, an estimated 85%-
90% of Samoans residing in Hawaii and
Los Angeles are affiliated with Samoan-
speaking faith-based organizations. The
sample frames for Hawaii and Los An-
geles comprises 4,346 and 4,828 house-
holds, respectively. To validate the com-
pleteness of the sample frames at these
sites, we queried respondents surveyed
for names and addresses of their family
members and Samoan friends and
neighbors. More than 90% of the
names generated by this approach were
already part of the two sample frames.
The cooperation rates31 were 99.8% in
American Samoa, 95.9% in Hawaii, and
93.6% in Los Angeles. Further details
on the sampling and random selection
methods and study procedures (includ-
ing survey development and implemen-
tation) are discussed elsewhere.28–30

The surveys, conducted between
June 1996 and April 1997, were admin-
istered in person in either English or Sa-
moan by specially trained, bicultural,
and bilingual Samoan interviewers at
the place of residence of eligible respon-
dents. The surveys averaged approxi-
mately 40 minutes, and the respondents
received a gift of $15 for their partici-
pation. Most interviews were conducted
during weekday evenings and Saturdays,
with the interviewers making up to
three attempts to contact eligible re-
spondents before eliminating them from
the study.

Measures
The questionnaire was based on the

National Health Interview Survey
(NHIS),32 its cancer control supple-
ment,33 and on findings of our presurv-
ey focus groups. The questionnaire’s
content areas included cancer-related
knowledge, attitudes, use of screening
and early detection examinations, access
to care indicators, health status, smok-
ing and alcohol use behaviors, accultur-
ation measures, and sociodemographics.
The questionnaire was translated into
Samoan by using standard procedures.34

Prior to its administration, the question-
naire was pilot-tested and appropriately
revised.

This report focuses on sociodemo-
graphics, smoking behavior, and knowl-
edge and attitudes regarding smoking.
The sociodemographic variables includ-
ed age, sex, years of education, marital
status, employment status, yearly family
income, and acculturation level. Accul-
turation level was measured by using a
modified five-item language assimilation
scale.35 The scale contains items mea-
suring language preference (English or
Samoan) to read, think, talk with
friends, and use when growing up. The
scale scores ranged from 1 to 5,
mean52.38 (SD51.14), median5
2.20, and Cronbach’s alpha50.90. The
scale scores were dichotomized35 into
groups that were ‘‘less’’ (score ,2.2) or
‘‘more’’ ($2.2) acculturated.

Smoking behavior was measured in
terms of smoking status (non-smoker,
former smoker, or current smoker), age
at first starting to smoke, and number
of cigarettes currently smoked. Non-
smokers were defined as those adults
who had never smoked or smoked
,100 cigarettes in their entire life. For-
mer smoker were defined as those adults
who had smoked $100 cigarettes in
their life and had quit smoking. Current
smokers were defined as adults who cur-
rently smoked.

To assess knowledge about smoking
behavior and the risk for cancer, respon-
dents were asked whether, in their opin-

ion, smoking increased a person’s chance
for getting cancer of the lung, breast,
cervix, colon, liver, prostate, and oral
cavity (yes 5 1, no or do not know 5
0). Three statements assessed attitudes
regarding smoking and its harmful ef-
fects on health: smoking by a pregnant
woman may harm the baby; most
deaths from lung cancer are caused by
cigarette smoking; and, even if a person
has smoked for .20 years, there is a
health benefit to quitting. Responses to
these three statements were coded ‘‘1’’ if
there was agreement and ‘‘0’’ if there
was disagreement or no opinion with
the statement.

Analysis
We used the Mantel-Haenszel x2

statistic36 to assess differences between
smoking status and sociodemographics,
knowledge and attitude, and test for sex
differences after adjusting for differences
across sites. We constructed multivariate
logistic regression models to identify in-
dependent predictors of current smok-
ing behavior. Besides an overall logistic
regression model (for the three sites), we
constructed individual models for each
of the sites to further explore the effects
of migration and sociodemographic fac-
tors on smoking behavior. Predictor var-
iables included in the models for each
site were similar to those included in the
final overall model. The final logistic re-
gression model (determined after step-
wise and confirmatory logistic regression
analyses) included predictor variables
such as age, sex, marital status, educa-
tion level, and acculturation level.
Dummy variables were created for the
trichotomous independent variable age.
For each categorical variable in the
model, the referent category had an
odds ratio (OR) of 1.0. Variables in-
come and employment status showed
multicollinearity (r.0.25); therefore,
the income variable, which is known to
be inaccurate in survey research, was ex-
cluded from the stepwise multivariate
analyses. All other independent variables
were relatively uncorrelated (r,0.25).
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Table 1. Socio-demographic characteristics of 1,834 respondents surveyed in American Samoa, Hawaii, and Los Angeles

Characteristics

All
(N51,834)

N %

Am. Samoa
(N5609)

N %

Hawaii
(N5610)

N %

Los Angeles
(N5615)

N %

Age
18–34
35–54
55 or greater

749
772
313

40.8
42.1
17.1

264
253
92

43.3
41.5
15.1

250
257
103

41.0
42.1
16.9

235
262
118

38.2
42.6
19.2

Sex
Female
Male

986
848

53.8
46.2

323
286

53.0
47.0

325
285

53.3
46.7

338
277

55.0
45.0

Marital status*
Married
Single

1216
616

66.4
33.6

436
173

71.6
28.4

373
236

61.2
38.8

407
207

66.3
33.7

Employment status*
Not in the workforce
In the workforce

893
940

48.7
51.3

258
351

42.4
57.6

340
269

55.8
44.2

295
320

48.0
52.0

Education level, years*
0–8 years
9–12 years

179
1096

9.8
59.8

61
351

10.0
57.6

70
391

11.5
64.1

48
354

7.8
57.6

13 or greater 559 30.5 197 32.3 149 24.4 213 34.6

Income level*
Less than $20,000
$20,000 or greater

1021
568

64.3
35.7

411
135

75.3
24.7

402
141

74.0
26.0

208
292

41.6
58.4

Acculturation level*
More acculturated
Less acculturated

1014
820

55.3
44.7

217
392

35.6
64.4

397
213

65.1
34.9

400
215

65.0
35.0

For some socio-demographic characteristics the sample size does not add up to 1,834 due to missing values.
* P,.001. The x2 statistic was used to test for significant differences between study sites and socio-demographic variables.

The logistic regression results appear as
ORs and 95% confidence interval
(CI),37 which provide the basis for eval-
uating the magnitude of differences.
Statistical analyses were conducted by
using SPSS Professional Statistic 7.5
(SPSS Inc., Chicago, IL).38

RESULTS

Sample Characteristics
Table 1 presents demographic char-

acteristics of the 1834 Samoans sur-
veyed from American Samoa, Hawaii,
and Los Angeles. The study sample was
about evenly divided between the three
study sites. Overall, most respondents
were between ages 18–54 years (82.9%),
female (53.8%), married (66.4%), in
the workforce (51.3%), with 9 to 12

years of education (59.8%), with yearly
family income ,$20,000 (64.3%), and
with higher levels of acculturation
(55.3%). Some significant differences
were seen between the respondents sur-
veyed in the three study sites on socio-
demographic variables such as marital
status, employment, education, income,
and acculturation levels. Compared with
respondents in American Samoa, those
in Hawaii and Los Angeles were pro-
portionally less likely to be married
(71.6% vs 61.2% and 66.3%, respec-
tively, P,.001) and more likely to not
be in the workforce (42.4% vs 55.8%
and 48.0%, respectively, P,.001) and
have higher acculturation levels (35.6%
vs 65.1% and 65.0%, respectively,
P,.001). Respondents surveyed in
American Samoa and Los Angeles
(32.3% and 34.6%, respectively,

P,.001) were proportionally more like-
ly than those in Hawaii (24.4%) to have
13 or more years of education. Respon-
dents in American Samoa (75.3%) and
Hawaii (74.0%) were proportionally
more likely than those in Los Angeles
(41.6%, P,.001) to report an annual
household income level ,$20,000.

Prevalence of Smoking Behavior
Among the Samoans surveyed in the

three study sites, approximately one
fourth (26.6%, N5488) were current
smokers, 9.5% (N5174) were former
smokers, and 63.9% (N5172) were
non-smokers. More than one half of the
current smokers had begun smoking be-
fore the age of 19 years (55.6%) and
smoked ,15 cigarettes per day (53.7%)
(data not shown).

Table 2 presents smoking prevalence
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Table 2. Prevalence of smoking behavior by socio-demographic characteristics
(N51,834)

Characteristics

Non-Smoker
(N 5 1,172)

N %

Former Smoker
(N5174)

N %

Current Smoker
(N5488)

N %

Age, years*
18–34
35–54
55 or greater

462
486
224

61.7
63.0
71.6

44
77
53

5.9
10.0
16.9

243
209
36

32.4
27.1
11.5

Sex*
Female
Male

680
492

69.0
58.0

84
90

8.5
10.6

222
266

22.5
31.4

Marital status†
Married
Single

791
379

65.0
61.5

129
45

10.6
7.3

296
192

24.3
31.2

Employment status†
Not in the workforce
In the workforce

588
583

65.8
62.0

97
77

10.9
8.2

208
280

23.3
29.8

Education level, years*
0–8 years
9–12 years

13 or greater

133
668
371

74.3
60.9
66.4

27
91
56

15.1
8.3

10.0

19
337
132

10.6
30.7
23.6

Income level†
Less than $20,000
$20,000 or greater

648
384

63.5
67.6

82
62

8.0
10.9

291
122

28.5
21.5

Acculturation level†
More acculturated
Less acculturated

619
553

61.0
67.4

89
85

8.8
10.4

306
182

30.2
22.2

Study site*
American Samoa
Hawaii
Los Angeles

412
381
379

67.7
62.5
61.6

21
65
88

3.4
10.7
14.3

176
164
148

28.9
26.9
24.1

For some socio-demographic characteristics the sample size does not add up to 1,834 due to missing values.
* P,.001.
† P,.01.
The x2 statistic was used to test for significant differences between smoking status and socio-demographic

variables.

by sociodemographic characteristics and
the three study sites. Across the three
study sites were proportionally more
current smokers in American Samoa
(28.9%), followed by Hawaii (26.9%),
and Los Angeles (24.1%). In addition,
more former smokers were in Los An-
geles (14.3%), followed by Hawaii
(10.7%) and American Samoa (3.4%).
The current smokers were proportion-
ally more likely to be younger (18–34
years; 32.4%), male (31.4%), single
(31.2%), in the workforce (29.8%),
with 9–12 years of education (30.7%),
with incomes ,$20,000/year (28.5%),
with higher acculturation levels
(30.2%), and residing in American Sa-
moa. Former smokers were proportion-
ally more likely to be aged 55 years or
older, male, married, not in the work-
force, have ,9 years of education, have
incomes $$20,000/year, have lower ac-
culturation levels, and reside in Los An-
geles.

Gender and Study Site-Based
Differences in Smoking
Behavior

Among the Samoans surveyed,
31.4% of men and 22.5% of women
reported current smoking (Table 3).
Smoking was significantly more com-
mon among Samoan men than women
at each site (x2523.5, df51, P,.001).
Men were more likely than women to
start smoking at age 18 or earlier
(58.6% vs 51.9%; x254.5, df51,
P,.05) and more likely to smoke 15 or
more cigarettes per day (51.5% vs
39.3%; x255.93, df51, P,.05). There
was no difference between men and
women in the proportion of ever-smok-
ers who quit (x250.1, df51, P5.71).

Smoking status differed significantly
across sites for both men and women
(x2 with 4 df523.0, P,.001 and
x2529.1, P,.001 for men and women,
respectively). Among men, the highest
frequency of current smokers was ob-
served in American Samoa (35.3% vs
27.7% in Hawaii and 31.0% in Los An-
geles) while among women, current

smoking was more common in Hawaii
(26.2%) than at other sites (23.2% in
American Samoa and 18.3% in Los An-
geles). The proportion of former smok-
ers was smaller in American Samoa
(4.5% for men and 2.5% for women)
than in Hawaii (11.2% for men and
10.2% for women) or Los Angeles
(16.2% for men and 12.7% for women;
x2 with 2 df518.1, P5.001 and
x2522.9, P,.001 for men and women,
respectively). No significant differences
were seen between sites in age at smok-
ing initiation or amount smoked.

Knowledge and Attitudes
Regarding Smoking as Risk
Factor for Morbidity and
Mortality

Current smokers were less likely
than non-smokers to identify smoking
as a risk factor for most cancers for
which there is available epidemiologic
evidence (Table 4). Current smokers
were less likely than non-smokers to in-
dicate that smoking was a risk factor for
cancers of the oral cavity (87.5% vs
93.4%, P,.001), cervix (71.2% vs
81.2%, P,.001), and liver (78.5% vs
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Table 3. Smoking characteristics by sex and study site

Characteristics

All

N %

Am. Samoa

N %

Hawaii

N %

Los Angeles

N %

Male*
Current smoking status

Non-smokers
Former smokers
Current smokers

492
90

266

58.0
10.6
31.4

172
13

101

60.1
4.5

35.3

174
32
79

61.1
11.2
27.7

146
45
86

52.7†
16.2
31.0

Age at smoking initiation, years‡
15 or younger
16–17
18
19–24
25 or older

69
50
36
82
27

26.1
18.9
13.6
31.1
10.2

23
14
18
31
15

22.8
13.9
17.8
30.7
14.9

24
18
9

22
5

30.8
23.1
11.5
28.2
6.4

22
18
9

29
7

25.9
21.2
10.6
34.1
8.2

Cigarettes smoked per day‡
14 cigarettes or less
15–24 cigarettes
25 cigarettes or more

113
102
18

48.5
43.8
7.7

47
31
6

56.0
36.9
7.1

32
37
7

42.1
48.7
9.2

34
34
5

46.6
46.6
6.8

Female
Current smoking status*

Non-smokers
Former smokers
Current smokers

680
84

222

69.0
8.5

22.5

240
8

75

74.3
2.5

23.2

207
33
85

63.7
10.2
26.2

233
43
62

68.9†
12.7
18.3

Age at smoking initiation, years‡
15 or younger
16–17
18
19–24
25 or older

44
42
27
75
30

20.2
19.3
12.4
34.4
13.8

10
11
12
30
10

13.7
15.1
16.4
41.1
13.7

20
19
11
23
12

23.5
22.4
12.9
27.1
14.1

14
12
4

22
8

23.3
20.0
6.7

36.7
13.3

Cigarettes smoked per day‡
14 cigarettes or less
15–24 cigarettes
25 cigarettes or more

105
60
8

60.7
34.7
4.6

32
22
0

59.3
40.7
0.0

41
24
5

58.6
34.3
7.1

32
14
3

65.3
28.6
6.1

* Sample sizes for data on current smoking status by gender for each site are as follows. Male: Total5848,
American Samoa5286, Hawaii5285, Los Angeles5277; Female: Total5986, American Samoa5323, Ha-
waii5323, Los Angeles5338. The sample sizes do not add up to those expected (ie, males5848, females5986)
due to missing values.

† P,.001 significance for differences across sites.
‡ Data on age at initiation and cigarettes smoked per day are only for current smokers. Sample sizes by gender

for each site are as follows. Male: Total5266, American Samoa5101, Hawaii579, Los Angeles586; Female:
Total5222, American Samoa575, Hawaii585, Los Angeles562. The sample sizes do not add up to those ex-
pected due to missing values.

83.9%, P,.05). For breast cancer,
where epidemiologic evidence of higher
risk with smoking behavior is still want-
ing, current smokers were again less
likely than non-smokers to identify
smoking as a risk factor (82.0% vs
88.8%, P,.05).

The majority of the respondents, re-
gardless of their smoking status, were in
agreement with the attitudinal state-
ments on the health effects of smoking.
The vast majority of current smokers
and non-smokers agreed that smoking
by a pregnant woman may harm the
baby and that even if a person has
smoked for .20 years, there is a health
benefit to quitting. Current smokers
were proportionately less likely than
non-smokers (86.3% vs 92.5%, P,.001)
to agree that most deaths from lung
cancer are caused by cigarette smoking.

Predictors of Current Smoking
Behavior, Overall and by Study
Site

The importance of migration effects
and the interplay of sociodemographic
factors on current smoking behavior
were explored in an overall multivariate
model (for the three study sites) and in-
dividual multivariate models for each
study site (Table 5). In the overall mod-
el, current smokers compared with non-
and former smokers were significantly
more likely to be: younger (18–34 years;
OR52.79, P,.001; 35 to 54 years:
OR52.58, P,.001), male (OR51.70,
P,.001), married (OR51.43, P,.01),
have 9–12 years of education
(OR51.56, P,.001), and have higher
acculturation levels (OR51.27,
P,.05). In terms of independent pre-
dictors of current smoking behavior
within each site, age was a significant
predictor in each of the three study sites.
Other site-specific predictors of current
smoking behavior included: male gen-
der and 9–12 years of education (in
American Samoa and Los Angeles), be-
ing married (in Hawaii), and with high-
er acculturation levels (in American Sa-
moa).

DISCUSSION

This study provides the first com-
prehensive, population-based estimates
on smoking prevalence and predictors of
current smoking behavior for Samoan
men and women residing in three geo-
graphical regions. Furthermore, the
study highlights the effects of migration
and the interplay of sociodemographic
factors on smoking behavior. The study

confirms that cigarette smoking is a ma-
jor health risk among Samoan men and
women. Nearly one third of Samoan
men and one fourth of Samoan women
surveyed were current smokers. Signifi-
cant predictors of current smoking in
Samoans included younger age, being
married, lower levels of education, and
more acculturation. After adjusting for
these factors, Samoan men were more
than twice as likely to smoke as were
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Table 4. Knowledge and attitudes regarding smoking as a risk factor by smoking behavior

Characteristics

Non-Smoker

N %

Former Smoker

N %

Current Smoker

N %

Knowledge†
Smoking is a risk factor for cancer of the:

Lung
Oral cavity
Cervix§
Liver
Prostate\

Breast§
Colorectum

1096
1095
552
983
344
604
899

93.5
93.4
81.2
83.9
69.9
88.8
76.7

165
162
56

146
69
69

132

94.8
93.1
66.7
83.9
76.7
82.1
75.9

451
427
158
383
184
182
359

92.4
87.5*
71.2*
78.5†
69.2
82.0†
73.6

Attitude¶
Smoking by a pregnant woman may harm the baby 1138 97.1 171 98.3 469 96.1
Most deaths from lung cancer are caused by

cigarette smoking 1084 92.5 155 89.1 421 86.3*
Even if a person has smoked for more than 20

years, there is a health benefit to quitting 1033 88.1 160 92.0 428 87.7

* P,.001 by the x2 statistic.
† P,.05.
‡ Percent agreement with statements that smoking is a risk factor for the particular cancer.
§ Questions were asked only of women (N5986).
\ Question as asked only of men (N5848).
¶ Percent agreement with the statements on health effects of smoking.

Table 5. Adjusted odds ratios for predictors of current smoking behavior, overall and per study site

Predictors

Overall (N51,832)

OR CI

Am. Samoa (N5609)

OR CI

Hawaii (N5609)

OR CI

Los Angeles (N5614)

OR CI

Age, years
18–34
35–54
55 or greater

2.79
2.58
1.00

1.85–4.21*
1.73–3.86*

2.21
2.32
1.00

1.12–4.37‡
1.19–4.53‡

3.01
2.04
1.00

1.37–6.63†
1.00–4.32‡

3.31
3.76
1.00

1.57–7.01†
1.84–7.68*

Sex
Female
Male

1.00
1.70 1.37–2.11*

1.00
2.10 1.43–3.08*

1.00
1.19 0.81–1.73

1.00
2.38 1.59–3.55*

Marital status
Single
Married

1.00
1.43 1.13–1.81†

1.00
1.08 0.72–1.64

1.00
2.01 1.34–3.00*

1.00
1.33 0.86–2.08

Education level, years
0–8 years 0.74 0.42–1.30 0.76 0.32–1.87 0.75 0.28–2.01 0.61 0.17–2.23
9–12 years

13 years or greater
1.56
1.00

1.22–1.98* 1.52
1.00

1.00–2.29* 1.45
1.00

0.93–2.28 1.98
1.00

1.28–3.05†

Acculturation level
Less acculturated
More acculturated

1.00
1.27 1.00–1.61‡

1.00
1.98 1.31–3.00*

1.00
0.94 0.59–1.50

1.00
1.39 0.85–2.27

* P,.001.
† P,.01.
‡ P,.05.
OR5odds ratio; CI5confidence interval.
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The study confirms that

cigarette smoking is a major

health risk among Samoan

men and women.

Samoan women. Samoan men smoked
more cigarettes per day than women
and started smoking at an earlier age.
Moreover, Samoan men and women
who had ever smoked were less likely to
quit smoking.

The prevalences of smoking behav-
ior observed among Samoan men and
women were similar to those docu-
mented for non-Hispanic Whites and
Hispanics.1,39 The prevalence of current
smoking among Samoan men (31.4%)
was slightly higher than among non-
Hispanic White men (27.6%) and ex-
ceeded rates reported for Hispanic men
(22.9%). The prevalence of smoking
among Samoan women (22.5%) was
slightly lower than non-Hispanic White
women (24.4%) but substantially high-
er than Hispanic women (15.1%). Age-
specific prevalence rates for current
smoking were not significantly different
between Samoans and non-Hispanic
Whites younger than age 55. Samoan
men and women smoked fewer ciga-
rettes per day compared to non-Hispan-
ic Whites (6.4% vs 21.6% smoked 25
or more cigarettes per day).

Although Samoan men were more
likely to smoke compared to non-His-
panic Whites, they smoked significantly
fewer cigarettes per day and began to
smoke at a later age. Twenty-two per-
cent of Whites smoked $25 cigarettes
per day,1 while only 6% of Samoans
were heavy smokers. The most striking
difference in smoking habits between
Samoans and non-Hispanic Whites was
with respect to smoking cessation.
While one half of all non-Hispanic
White smokers quit smoking,1 only one
fourth of Samoan smokers quit. Low
rates for smoking cessation in Samoans

were seen in men and women and at
each site. Cessation rates in men and
women were lowest in American Samoa,
where only 4.5% of men and 2.5% of
women who smoked reported quitting.
Low rates for smoking cessation were
also noted in Guam.16

When compared with Asian-Ameri-
can men and women, striking differenc-
es were seen in the prevalence of smok-
ing behavior among Samoan men and
women. The prevalence of current
smoking behavior among Samoan men
was lower than Asian-American men
(data based on local studies), such as
Cambodians, Chinese, Koreans, Lao-
tians, and Vietnamese, among whom
the rates were between 33.6% and
72.0%.9 On the other hand, the preva-
lence of current smoking behavior
among Samoan women was higher than
Asian-American women, such as Cam-
bodians, Chinese, Hmong, Koreans,
Laotians, and Vietnamese, among
whom the rates were between 0.4% and
21.5%.9 The use of the ‘‘catch-all’’ AAPI
category to estimate smoking prevalence
rates for Asian Americans and Pacific Is-
landers would be misleading, especially
since, based on national surveys, the
prevalence of smoking among AAPI
men and women are reportedly 25.1%
and 5.8%,1 respectively; a gross under-
estimation of the rates observed for Sa-
moan men and women in this popula-
tion-based study. Documentation of
these distinctions is important for the
development of appropriate, evidence-
based tobacco awareness and cessation
programs and formulation of effective
policy initiatives for the Samoan com-
munities.

The prevalence of current smoking
among Samoans in this study was con-
sistent with smoking rates reported for
other groups of Pacific Islanders.13–18,40

The prevalence of current smoking rates
among Samoan men was lower than
those reported for some Pacific Island-
ers, such as Native Hawaiians, Guaman-
ians, Palauans, and Chuukese,9,12,13,16

among whom smoking rates were be-

tween 38.0% and 58.3%. A similar dif-
ference was observed between Samoan
women and women from Pacific Island
regions, such as Hawaii, Palau, and
Guam, where smoking rates were be-
tween 34.0% and 67.2%.9,12,13,16 Other
studies have documented that approxi-
mately 33% to 56% of Samoan, Cook
Island, Tongan, and Niuean men resid-
ing in New Zealand were current smok-
ers,17 a prevalence higher than observed
in European populations in New Zea-
land.14 Equally high rates have been ob-
served in the independent state of Sa-
moa15 and various other island nations
in the South Pacific.18,40

Smoking patterns in the Pacific and
among Pacific Islanders who have mi-
grated to the US mainland and Hawaii
reflect the relatively recent introduction
of commercially manufactured cigarettes
and a steady increase in promotion and
advertising by tobacco companies.13,41

This pattern was consistent with the rel-
atively recent epidemic of smoking in
the Pacific Island populations, begin-
ning in the 1960s. In contrast, smoking
rates for US men increased dramatically
beginning in the 1920s, reaching a peak
around 1950.

The predictors of current smokers
among Samoans are similar to those
identified among other racial/ethnic
groups.1 Interestingly, preliminary step-
wise multivariate analyses revealed no
main effects of the three geographical
regions on current smoking behavior.
When the interplay of sociodemograph-
ic factors were examined within each
site, different factors predicted current
smoking behavior. These multivariate
analyses, coupled with the bivariate re-
sults indicating lower smoking rates and
higher quitting rates in Los Angeles as
compared with American Samoa, may
be due to the positive effects of general
smoking cessation efforts in the US
mainland. A few findings of concerns
include the higher smoking rates among
Samoan women and the addictive na-
ture of the behavior for the communi-
ties.
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The study findings have several pro-
grammatic implications. The results
provide evidence for the development of
targeted interventions that can be very
specific for sex, educational attainment,
and acculturation levels. Furthermore,
the findings suggest that the Samoan
communities in the three geographic re-
gions, except for some statistical differ-
ences but with no practical or clinical
significance, were well aware of the im-
pact of smoking behavior on health and
had attitudes that could be considered
positive for programmatic interventions.
High levels of knowledge and positive
attitudes are necessary but not sufficient
conditions for behavior change. Addi-
tional research is necessary to under-
stand social, cultural, and cognitive le-
vers which could translate positive
knowledge and attitudes into behavior
change. Given that no awareness and
cessation programs specifically target Sa-
moans, further research is essential to
understand the nature, scope, format,
delivery methods of effective and effi-
cient programmatic interventions which
target sociobehavioral change, and
structural and legislative reforms. Pro-
grams for Samoans would need to be
specifically developed around successful,
evidence-based models identified by the
Task Force on Community Preventive
Services.42–44

Future research on smoking behav-
ior among Samoans needs to explore
further the psychological, cultural, and
social dimensions of this behavior. Tra-
ditionally, Samoans do not have a pre-
ventive view of health, as reflected in
poor use of cancer preventive servi-
ces,28–30,45 and this view may contribute
to the uptake of smoking behavior and
preclude effective cessation efforts. Fu-
ture research needs to address this health
belief and its influence on preventive be-
havior, especially cessation behavior.
Other areas of research include the eval-
uation of evidence-based models for ces-
sation programs found to be effective
among other minority communities.

Policy implications of this research

can be discussed at two levels. First, the
data reported in this study further un-
derscore the importance of document-
ing needs specific to a community rath-
er than at the aggregate level. To reit-
erate, use of aggregate rates (ie, for AAP-
Is), although providing increased
precision of estimates, tends to obscure
the unique health habits, disease pat-
terns, and needs of heterogeneous sub-
groups. Local studies among subgroups
of Pacific Islanders using sufficiently
large sample sizes can provide reliable
estimates of behavior patterns. These
data are imperative if every racial/ethnic
minority is to meet the Healthy People
2010 goals for tobacco use.27 Second,
policy initiatives need to be defined by
the American Samoa Government, the
American Samoa Medical Care Author-
ity, and the American Samoa Depart-
ment of Public Health to address eco-
nomic and legislative recourse found
successful in other states to reduce the
availability of tobacco products and en-
vironmental exposure from tobacco, and
increase cessation efforts. These policy-
driven approaches are essential in light
of the fact that no comprehensive to-
bacco awareness and cessation programs
exist in the US Territory.

Limitations of this study are those
inherent in survey research. The data,
being self-reports, are subject to recall
bias and social desirability bias. These
biases may underestimate the true prev-
alence of smoking behavior. Although
the study used rigorous sampling meth-
ods, there remains the potential sample
bias from noninclusion of individuals
(in Los Angeles and Hawaii) because of
their nonaffiliation with sources that
provided the household address lists at
these sites. The sampling procedure in
Los Angeles and Hawaii would exclude
Samoans with little or no contact with
Samoan-speaking churches, Samoan so-
cial networks and social service organi-
zations, and those who were social iso-
lates. We cannot determine the nature
of bias caused by the potential exclusion
of these individuals. More assimilated

(or acculturated) Samoans were likely
excluded from the study. If our assump-
tion is correct, exclusion of the more as-
similated Samoans would underestimate
the prevalence rates since our data sug-
gest that the more acculturated Samoans
were more likely to be current smokers.

In conclusion, this study is the first
that presents systematically documented
population-based prevalence data, iden-
tifies predictors of smoking behavior,
and documents levels of consumption
and sex differences of smoking behavior
among Samoans in three distinct geo-
graphical locations. Furthermore, the
study explores the potential impact of
migration and the interplay of sociode-
mographic factors on current smoking
behavior. The results of this study un-
derscore the importance of understand-
ing the health behaviors and illness in
racial/ethnic subgroups of the popula-
tion. Among the major racial/ethnic
subgroups in the US population, smok-
ing rates derived from the NHIS are
lowest for AAPI women and lower in
AAPI men compared to non-Hispanic
Whites.1 Data based on the aggregate
group, as demonstrated by the findings
of this study, are likely to understate the
importance of smoking-related morbid-
ity and mortality, leading to inadequate
planning for preventive programs and
health services that target Samoans.46

The high frequency of smoking among
Samoans and low likelihood of quitting,
coupled with evidence supporting an in-
creasing trend in smoking,16 lead to the
conclusion that smoking-related diseases
will be significant causes of illness and
death for the Samoan community for
many years. The data further argue for
smoking cessation education programs
that specifically target the Samoan pop-
ulation in the US Territory and the
mainland.
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