
Abstract 

The  present study estimated the 
prevalence of depressive symptoms 
and cigarette smoking and esam- 
ined the relationship between de- 
pressive symptoms and  cigarette 
smoking among native Hawaiians. 
Cross-sectional data from 524 rural, 
native Hawaiian from the Native 
Hawaiian Health Research Project 
a re  presented. Depressive symp- 
toms were measured using the self- 
report Centre for Epidemiological 
Studies - Depression Scale. Infor- 
mation on smoking behavior and 
sociodemographic variables was 
collected. The prevalence of depres- 
sive symptoms was 15%, and signifi- 
cantly higher among participants 
with lower educational attainment. 
The prevalence of current smokers 
was 32%, and significantly higher 
among younger adults and partici- 
pants with lower educational attain- 
ment. Regression analyses reported 
a significant relationship between 
CES-D scores and smoking status as 
well as between CES-D scores and 
number of cigarettes smoked daily. 
However, when education and age 
were included in the regression 
models, the relationships were at- 
tenuated. The findings and impli- 
cations of this study are discussed. 
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Introduction 

Increased prevalence of depressive 
symptoms or depressive disorders 
have been observed among cigarette 
smokers and people with nicotine de- 
pendenceI4. A strong association be- 
tween depressive symptoms and ciga- 
rette smoking has been observed in 
several eommunity-based ~ t u d i e s ~ . ~  
and among selected populations such 
as adolescents and medical patients'T6. 
Studies also report that increased lev- 
els of depressive symptoms are asso- 
ciated with increased number of ciga- 
rettes smoked daily3. However, few 
studies have examined the relationship 
between depressive symptoms and 
cigarette smoking among specific eth- 
nic-minority groups. To date, no study 
has examined this relationship among 
Pacific Islanders. 

In Hawai'i, native Hawaiians are 
reported to have the second highest 
prevalence of smoking (34.2%) when 
compared to other ethnic groups7. Ad- 
ditionally, many health professionals 
have suggested that the prevalence of 
depressive symptoms may be consid- 
erably higher among native Hawaiians 
due to their poor economic, social, and 
health status as a Although 
no published community data is yet 
available to confirm this assumption, 
increased prevalence of depressive 
symptoms have been reported among 
other ethnic-minority groups in the 
US1"". In spite ofthe high rates ofciga- 
rette smoking and possible high levels 
of depressive symptoms, no investiga- 

tion ofthe relationship between the two 
has been conducted among native Ha- 
waiians to date. 

In response, the present study 
examined the prevalence of depressive 
symptoms and cigarette smoking as 
well as the relationship between de- 
pressive symptoms and cigarette 
smoking among a sample of native 
Hawaiians. The goals were 1) to esti- 
mate the prevalence of both depres- 
sive symptoms and cigarette smoking 
and 2) to investigate the relationship 
between depressive symptoms and 
cigarette smoking, after controlling for 
sociodemographic correlates of de- 
pressive symptoms. 
NIethods 

Prrrticipniits 

Cross-sectional data from 524 (2 1 1 
males and 3 13 females) native Hawai- 
ians ofvarious racial admixtures from 
the Native Hawaiian Health Research 
(NHHR) Project are presented. Na- 
tive Hawaiian was defined as any in- 
dividual with ancestors who lived in 
Hawai'i prior to foreign contact in 
1778, Participants' ancestry was veri- 
fied by means of a brief genealogical 
interview modelled after the San 
Antonio algorithm'*. Inclusion crite- 
ria for the NHHR study were as fol- 
lows: 1) Native Hawaiian ancestry, 2) 
30 years ofage and older, 3) if female, 
not pregnant at time of interview, and 
4) a resident of the Kohala district on 
the island of Hawai'i and the West 
Kaua'i district on the island ofKaua'i. 
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Mean age of participants in this study 
was 46.6 years (SD = 11.9). Mean 
educational attainment was 12.4 years 
(SD = 2) with 13.7% of the partici- 
pants having some high school edu- 
cation or less, 53.4% having a high 
school diploma, and 32.8% with at 
least some college education. The dis- 
tribution of marital status was as fol- 
lows: 10.6% were never married, 
68.8% were married, and 20.5% had 
a disruptive marital status (e.g., di- 
vorced, separated, or widowed). 
ilfeasures 

Depressive symptoms were measured 
using the 1 I-item short version of the 
Center for Epidemiological Studies - 
Depression (CES-D) ScaleI3* I1. The 
CES-D short version is a self-report 
measure of  depressive symptoms 
based on the 20-item CES-Dt3. Of the 
eleven items, six items assess somatic 
symptoms of depression (e.g., “rest- 
lessness,” “concentration”) and the 
remaining five items assess cognitive- 
affective symptoms (e.g., “felt fear- 
ful,” “felt lonely”). Participants were 
asked to report the frequency or dura- 
tion with which they had experienced 
a specific symptom of depression 
within the preceding week. A CES-D 
short version score of 12 or greater is 
recommended as a cut-point for cat- 
egorizing a participant as depressedtJ. 
The reliability and validity ofthe CES- 
D for use among various ethnic groups 
has been documented elsewheret3# Is. 

Cigarette smoking was assessed 
using a detailed smoking question- 
naire that asked about parents’ smok- 
ing history, participants’ current and 
past smoking history, and amount and 
frequency of smoking. Using the 
same criteria as that used by national 
surveys in the US’6, smokers were de- 
fined as participants who smoked 100 
or more cigarettes during their entire 
life and who currently smoke. Former 
smokers were defined as participants 
who smoked 100 or more cigarettes 
in their entire life, but no longer 
smoke. Never smokers were defined 
as participants who smoked less than 
100 cigarettes in their entire life. 
Procediires 

A detailed description of the NHHR 
study method is reported else- 
where”. Is. Briefly, participants were 

identified from a door-to-door census 
survey of the North Kohala and West 
Kaua‘i communities. Eligible native 
Hawaiians were contacted by tel- 
ephone or a house visit for participa- 
tion in the NHHR study. Participants 
reported to the NHHR clinic site in 
their respective communities for a 2- 
-hour appointment at which time con- 
sent to participate was obtained, blood 
samples were collected, anthropomet- 
ric measurements were taken, and sev- 
eral health behavior and psychosocial 
questionnaires were administered by 
trained NHHR community staff mem- 
bers. Data from the CES-D and smok- 
ing questionnaire are presented here. 
Statistical aimlyses 

SAS statistical software was used 
(SAS Institute, Cary, NC). Using es- 
tablished CES-D cut-point (2 12) for 
categorizing a participant as de- 
pressed, overall prevalence of depres- 
sive symptoms and cigarette smoking 
was first estimated. Prevalence, strati- 
fied by sociodemographic variables, 
was also estimated and chi-square 
analyses were done to determine sig- 
nificance. To avoid possible depres- 
sion misclassification that may occur 
when cut-points are used, regression 
analysis was done rather than logistic 
regression analysis to examine the re- 
lationship between CES-D scores and 
smoking status. Therefore, smoking 
status and each categorical sociode- 
mographic variable (Le., gender, edu- 
cation group, and marital status) was 
dummy-coded for regression analyses. 
Age was entered as a continuous vari- 
able. Linear regression analyses were 
done comparing CES-D scores (out- 
come variable) with smoking status 
and CES-D scores with the 
sociodemographic variables, inde- 
pendently. Third, multiple linear re- 
gression analyses were done compar- 
ing CES-D scores and smoking status 
with only the sociodemographic vari- 
ables that were significantly related 
with CES-D scores entered into the 
model. In order to determine whether 
higher depressive symptoms are asso- 
ciated with increased number of ciga- 
rettes smoked per a day (referred to as 
“number of cigarettes smoked” from 
here on), multiple linear regression 
analyses were repeated with number 
of cigarettes smoked. 

Results 

Prevalence of depressive syniptonis 

Summary of the CES-D assessed 
prevalence results is presented in Ta- 
ble 1. The overall prevalence ofdepres- 
she symptoms was 15%. Women re- 
ported a higher prevalence (16.9 %) 
than men (1 1.9%), but the difference 
was not significant. Participants be- 
tween ages 30 and 44 reported a preva- 
lence of 15%; 14.4% for those behveen 
45 and 64; and 16% for those 65 and 
over. No significant differences in 
prevalence of depressive symptoms 
were observed between age groups. 
Prevalence of depressive symptoms 
was higher among participants with less 
than 12 years offormal education (20.8 
%) followed by participants with a high 
school diploma (1 6.8 %) and those with 
at least some college education (9.3 %). 
The differences in prevalence by edu- 
cation groups were significant [x* (2, 
524) = 7.04, p = .03]. By marital sta- 
tus, the prevalence was higher among 
participants with a disruptive marital 
status (18%) followed by mamed in- 
dividuals (1 5.4 %) and those who were 
never mamed (8.6%), but the differ- 
ences were not significant. 
Prevalence of foritier arid current 
cigarette smokers 

Due to incomplete and/or missing data 
on smoking behavior, 120 participants 
were excluded when analyzing smok- 
ing data, leaving data from 461 (273 
females and 188 males) participants 
for such analyses. Summary results 
for the prevalence of current smokers 
is presented in Table 1. The preva- 
lence of current smokers and former 
smokers were both 32%. The preva- 
lence of  current smokers among 
women (35 %) was higher than men 
(27.7%), whereas the prevalence of 
former smokers among men (39.4%) 
was higher than women (27. I %). The 
diffcrences in prevalence by smoking 
status and gender were significant, [x’ 
(2, 461) = 7.86, p = .02]. Current 
smokers between ages 30 and 44 re- 
ported a prevalence of 41.3%; 23.8% 
for those between 45 and 64; and 17% 
for those 65 and over. Former smok- 
ers between ages 30 and 44 reported a 
prevalence of26.2%; 38.6% for those 
between 45 and 64; and 35.6% for 
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those 65 and over. The differences in 
prevalence by smoking status and age 
groups were significant, [x2 (4, 513) 
= 2 4 . 1 3 , ~  = .001]. Prevalence ofcur- 
rent smokers was higher among par- 
ticipants with a high school diploma 
(40%) followed by those with less than 
12 years of formal education (29%) 
and those with at least some college 
education (1 9.6%). Prevalence of 
former smokers was higher among 
participants with at least some college 
education (39.2%) followed by those 
with less than 12 years of formal edu- 
cation (30.7%) and those with a high 
school diploma (29%). The differ- 
ences in prevalence by smoking sta- 
tus and education groups were signifi- 
cant, [x2 (4,461) = 18.01,p = .OOl]. 
By marital status, the prevalence of 
current smokers was higher among 
participants who had never been mar- 
ried (40%) followed by individuals 
with a disruptive marital status 
(32.9%) and those who were rnarricd 
(30.4%). Prevalence of former smok- 
ing by marital status was higher 
among married participants (33.4%) 
followed by individuals with a disrup- 
tive marital status (32.9%) and those 
who were never married (24.6%). No 
significant differences were observed 
by marital status. 
Depressive syrrrptonis and snrokirrg 
status regression aizabses 

A significant relationship between 
CES-D scores and smoking status [t 
(1 ,460)=2.44 ,~= .015] andbetween 
CES-D scores and age [t (1, 460) = 
2 . 3 0 , ~  = .022] was observed (see Ta- 
ble 2 for summary). Education group 
was borderline significant [ t  (1,460) 
= - 1 . 8 8 , ~ ~  = .06]. Therefore, smoking 
status, age, and education group were 
entered as predictor variables into the 
multiple regression model with CES- 
D scores as the outcome variable. The 
relationship between CES-D scores 
and smoking status showed little 
change when controlling for age. 
However, when education group was 
entered into the regression model, 
smoking status was no longer signifi- 
cantly related with CES-D scores, [t 
(1, 460) = 1.70,p = .09]. Age and 
education group, however, were sig- 
nificantly related with CES-D scores, 
[t (1,460) = - 2 . 6 3 , ~  = .009 and t (1, 
460) = - 2 . 4 7 , ~  = .014 respectively]. 

Table 1. Prevalence of depressive symptoms and cigarette smoking by 
sociodemographic variables 

Prevalence of Prevalence of 
depressive symptoms current cigarette 
(CES-D score 2 12) smoking 

Sociodemographic Variables N % N % 

Total 78 15 148 32 
Gender 

Female 53 16.9 96 35* 
Male 25 11.9 52 27.7 

30-44 39 15 104 41.3* 
45-64 30 14.4 48 23.8 
65+ 9 16 10 17 

Below high school 15 20.8* 18 29* 
High school graduate 47 16.8 102 40 
Above high school 16 9.3 28 19.6 

Never married 6 8.6 26 40 
Married 57 15.4 98 30.4 
Separated, divorced or widowed 15 18 24 32.9 

Never smokers 22 31.4 
Former smokers 21 30 
Current smokers 27 38.6 

Age group 

Education level 

Marital status 

Smoking status 
- - 
- - 
- - 

* denotes significance of p < .05 based on chi-square analysis. 
Note: Sample size for depressive symptoms data = 524; and for cigarette smoking data 
=461. 

Table 2. CES-D scores according to smoking status after controlling for 
age and education 

Model Regression Standard 
coeficient error p value 95% CI 

Smoking status 0.67 0.28 0.02 0.13-1.21 
Smoking status, age 0.58 0.28 0.04 0.03- 1.12 
Smoking status, education 0.63 0.28 0.02 0.08-1.18 
Smoking status, age, education 0.48 0.28 0.09 -0.07-1.02 

Note: CI - confidence interval. 

Depressive sjwptonis and nirnrber 
of cigarettes sitrokerl regsession 
aiiabses 

A significant relationship betJveen 
CES-D scores and number of ciga- 
rettes smoked [t (1 , 524) = 2.19, p = 
.03] was observed (see Table 3 for 
summary). Therefore, number of ciga- 
rettes smoked, age, and education 
group were entered as predictor vari- 
ables into the multiple regression 
model with CES-D scores as the out- 

come variable. The relationship be- 
tween CES-D scores and number of 
cigarette smoked showed little change 
when controlling for age. However, 
when education group was entered 
into the regression model, number of 
cigarettes smoked was no longer sig- 
nificantly related with CES-D scores, 
[t (1,324) = 1.83,y = .07]. Age and 
education group, however, were sig- 
nificantly related with CES-D scores, 
[ t  (1 , 524) = -2.34, y = .02 and t (1, 
524) = - 2 . 5 3 , ~  = .01 respectively]. 
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Conclusion 

Prevalcnce of CES-D assessed depres- 
sive symptoms observed in this study 
(1 5%) was lower than that observed 
among other ethnic groups and com- 
munity samples. The prevalence of 
CES-D assessed depressive symptoms 
observed among other ethnic groups 
in the past is as follows: Chinesc- 
Americans 24.2%, African-Americans 
2 1.8%, Hispanics 27.4%, and whites 
1 5.6%'9*?0. However, limited compari- 
sons can be made between our sam- 
ple ofnative Hawaiians and other stud- 
ies because the other ethnic groups 
sampled were primarily from urban 
communities whereas our sample was 
from rural communities. 

It is well documented that pco- 
ple from rural communities report a 
considerably lower prevalence of de- 
pressive symptoms when compared to 
urban communities*'.**. A 16% preva- 
lence of CES-D assessed depressive 
symptoms has been reported among 
rural  population^^^ , which is compa- 
rable to that of our sample of native 
Hawaiians (15%). However, compari- 
son is difficult because many of the 
samples were made up, predomi- 
nantly, of Caucasians, a group reported 
to have lower levels of depressive 
symptomszo. 

Another limitation in comparing 
our findings with that of other studies 
has to do with the age distribution of 
our sample. We did not include 18 to 
29 year old adults, an age group rc- 
ported to have an increased prevalence 
of depressive symptoms20. Therefore, 
limited comparisons can be made be- 
tween the overall prevalence of CES- 
D assessed depressive symptoms ob- 
served among our sample of native 
Hawaiians and that of other studies. 
In fact, our reported prevalence of 
CES-D assessed depressive symptoms 
may be an underestimate, given the 
exclusion of the 18 to 29 age group. 

The higher prevalence of CES- 
D assessed.depressive symptoms ob- 
served among our sample of females, 
older adults, those with lower educa- 
tional attainment, and those with a dis- 
ruptive marital status is comparable to 
the findings of other ~tudieS'~. '~-*' .  
These sociodemographic variables 
have consistently been associated with 
higher rates of depressive symptoms 

Table 3. CES-D scores according to number of cigarettes smoked after 
controlling for age and education 

Model Regression Standard 
coefficient error p value 95% CI 

Number of cigarettes 0.32 0.15 0.03 0.03-0.61 
Number of cigarettes, age 0.3 1 0.15 0.03 0.02-0.60 
Number of cigarettes, education 0.3 0.15 0.04 0.01-0.59 
Number of cigarettes, age, education 0.27 0.15 0.07 -0.02-0.56 

Note: CI is confidence interval. 

across ethnic groups1°J9. However, 
only education level was significantly 
associated with increased prevalence 
of CES-D asscsscd dcpressive symp- 
toms among our sample, suggesting 
that it may be a strong risk factor for 
depressive symptoms among rural 
native Hawaiians. 

The 32% prevalence of current 
smoking among our sample of native 
Hawaiians is similar to that reported 
by the International Center for Health 
Promotion and Disease Prevention 
Research7. In their study, a 34.2% 
prevalence of cigarette smoking 
among native Hawaiians was reported. 
Compared to other ethnic groups in 
Hawai'i, native Hawaiians have the 
second highest rate of smoking, sec- 
ond only to Koreans7. When com- 
pared to other ethnic groups across the 
U.S., the rate of current cigarette 
smoking among our sample of native 
Hawaiians is higher than that ofAfri- 
can-Americans (26.5%), Hispanics 
(1 S.9%), and Asian-Americans and 
Pacific Islanders combined (1 5.3%)*J. 
The only other ethnic groups that may 
have higher rates of current cigarette 
smoking are those ofAmerican-Indian 
and Native Alaskan ancestry (39.2% 
combined)'J. 

The significantly higher preva- 
lence of cigarette smoking among the 
less educated in our sample is consist- 
ent with the findings of other studies2s. 
However, the gender difference in 
prevalence of current smoking ob- 
served in our sample is much greater 
than that observed in other s t ~ d i e s ~ * ~ .  
' v * ~ .  Interestingly, our study observed 
that women liad a significantly higher 
prevalence of current cigarette smok- 
ing (35.2%) compared to men 
(27.7%). In contrast, men liad a higher 
prevalence of former smokers (39.4%) 

than did women (27.1%). The find- 
ing that women have a higher preva- 
lence of current smoking and a lower 
prevalcnce of former smoking may 
suggest that the men in our sample 
were more likely to have quit smok- 
ing than women, but thc reason for this 
cannot be ascertained from the data of 
our study. 

The relationship observed in this 
study between depressive symptoms, 
cigarette smoking, and number of 
cigarettes smoked per day is congru- 
ent with that of other s tud id6 .  Cur- 
rent smokers in our study were likely 
to report significantly more CES-D 
assessed depressive symptoms com- 
pared to former smokers and never 
smokers. In addition, increased 
number of cigarettes smoked per day 
was relatcd to incrcase CES-D scores. 
However, the differences became at- 
tenuated when controlling for educa- 
tion. A study by Ki Son and col- 
leagues) also reported that education 
attenuated the relationship between 
depressive symptoms and cigarette 
smoking among their community sam- 
ple. Education may confound the re- 
lationship between depressive symp- 
toms and cigarette smoking because 
education may be a risk factor for 

It may also be, as Ki Son and 
colleagues3 point out, that education 
level serves as a marker for other im- 
portant factors such as socioeconomic 
status and knowledge of the adverse 
effects smoking has on one's health. 

Although our findings are con- 
sistent with those of other studies, the 
relatively small sample size, may have 
reduced the statistical power necessary 
to demonstrate an independent rela- 
tionship between smoking and depres- 
sive symptoms after adjusting for 
covariates. Therefore, future studics 
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are needed to elucidate how socioeco- 
nomic and demographic factors may 
be contributing to the increased preva- 
lence of depressive symptoms re- 
ported by cigarette smokers. 

This study was the first to exam- 
ine the relationship between depressive 
symptoms and cigarette smoking as well 
as provide prevalence data on depres- 
sive symptoms among native Hawai- 
ians. It is important to understand the 
role depression plays in cigarette smok- 
ing given that depressed people are less 
likely to quit smoking, more likely to 
relapse, and more likely to experience 
withdrawal symptoms on quittingI6J7JS. 
Given the high prevalence of cigarette 
smoking among native Hawaiians, more 
s tudies  examining  psychological,  
behavioral, and cultural factors that con- 
tribute to its onset, maintenance, and 
treatment are needed. 
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