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Introduction 

	 Pacific Islanders are one of the fast-
est-growing US populations, growing 
three times faster than the total US 
population.1 According to the 2010 
US Census, 1.2 million people iden-
tified themselves as Pacific Islanders.1 
The term Pacific Islanders consists of 
a broad category of ethnically and cul-
turally diverse groups. These include 
Native Hawaiians and Samoans, who 
combined comprise 58% of the total 
US Pacific Islander population.1 Mi-
cronesians, which include Marshal-
lese (indigenous migrants from the 
US Associated Republic of the Mar-
shall Islands), Chuukese (indigenous 
migrants from the islands of Chuuk 
that are part of the US Associated 

Federated State of Micronesia) and 
Chamorro (US citizens, who are the 
indigenous people from the US ter-
ritory of Guam), represent the third-
largest group (15% combined) of Pa-
cific Islanders in the United States.1,2

	 Limited data are available on the 
health of US Associated Pacific Is-
landers (USAPI), including Micro-
nesians in Hawaii, because of their 
inadequate representation in health 
care assessments.3 The CDC’s Behav-
ioral Risk Factor Surveillance System 
(BRFSS) captures generalizable data 
on Native Hawaiians in Hawaii but 
is insufficient in the ability to reach 
Micronesian residents.3 Sampling 
strategies used by the BRFSS in-
clude the use of landline telephones 
to administer the survey. However, 
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Micronesians do not commonly pos-
sess landline phones and are likely 
missed using telephone-based ran-
dom sampling.3 Therefore, additional 
survey administration methods are 
needed to accurately assess the health 
status, health information seeking, 
and the health care utilization pat-
terns of Micronesians in Hawaii. 
	 Unfortunately, indications are 
that Micronesian migrants in Hawaii 
represent a medically under-served 
population.3,4 Anecdotal evidence 
from organizations that provide 
health care for Micronesians, includ-
ing Tripler Army Medical Center and 

of Micronesians are best understood 
in the context of the socio-political 
history of colonization, militariza-
tion and the destruction of subsis-
tence economies within the region 
beginning with Spain, Japan, and 
Germany through WWII.5 After 
WWII, the US was awarded military 
oversight within Micronesian islands, 
as a Strategic Trust by the United Na-
tions.6 Through the US Compacts 
of Free Association (COFA), citi-
zens of these jurisdictions expected 
economic development support and 
had unrestrained travel to Hawaii, 
Guam, and the continental United 
States without the need for visas.5 
However, the US failed to develop 
infrastructure within the region in 
return for military jurisdiction.6 As a 
result, many COFA citizens left their 
jurisdictions seeking higher educa-
tion in the United States.5 These US-
educated COFA migrants returned 
to their homelands and garnered the 
few jobs in their jurisdictions, driv-
ing an increasing need for others to 
migrate to the United States to find 
work.5 Inadequate employment and 
educational opportunities, combined 
with deficient health care systems 
within USAPI jurisdictions, continue 
to drive the current migration to the 
United States, specifically to Hawaii.5

	 In Hawaii, there are an estimated 
355,816 people from the USAPI, of 
whom an estimated 17,380 or 2% are 
Micronesian.1 The political and eco-
nomic disparities that fuel the cur-
rent migration of Micronesians have 
now, unfortunately, become rooted 
in Hawaii. Inadequate housing, re-
duced vocational, and educational 
opportunities are compounded by 
lifestyle changes, including obesity 

and tobacco use initiated by the tran-
sitions from subsistence economies 
within their home jurisdictions.3,4 
Poor indicators of health, including 
lower life expectancies and high rates 
of chronic and infectious diseases, 
can be found in these migrant com-
munities in Hawaii.5 The adoption of 
unhealthy Western behaviors, such as 
tobacco, alcohol and drug use, and 
poor diets, are also seen in increas-
ing rates among migrant youth.5,7

	 The National Cancer Institute 
(NCI) leads the nation’s cancer con-
trol efforts.8 The NCI developed the 
Health Information National Trends 
Survey (HINTS) in 2002 to measure 
how people access and utilize infor-
mation, communications, and tech-
nology to manage health. 8,9 HINTS 
data provide insights concerning 
communication constructs and can-
cer-relevant knowledge, attitudes, 
and behaviors as a means to develop 
effective population-based interven-
tions.9 However, HINTS data are 
not sufficient to address minority 
populations in the United States, as 
sample sizes are too small for mean-
ingful analyses. Additionally, HINTS 
does not assess the unique health 
behaviors of US ethnic subpopula-
tions, including Pacific Islanders.10

	 Our study adapted the HINTS 
questionnaire to assess Micronesians 
in Hawaii to determine their health 
promotion behaviors. We also aimed 
to understand how other factors, 
including acculturation and health 
locus of control, contribute to the 
health of Micronesians and may in-
teract with their health promotion 
behaviors, as compared with Native 
Hawaiians.10-12 Specifically, we sought 
to expand the HINTS assessment to 

Our study adapted the 
HINTS questionnaire 
to assess Micronesians 

in Hawaii to determine 
their health promotion 

behaviors.

Hawaii’s community-based health 
centers, suggests high rates of cancer, 
diabetes, and cardiovascular diseases.3 

Better assessment of the health be-
haviors and health care needs of this 
emergent population can support 
appropriate health promotion and 
the cost-effective allocation of health 
resources for Micronesians. These 
efforts can reduce health dispari-
ties, including the implicit and dis-
proportionate cancer incidence and 
mortality found in Micronesians.5

	 The current poor health indicators 



Ethnicity & Disease, Volume 30, Number 4, Autumn 2020 595

Acculturation, Cancer Risk Behaviors among Pacific Islanders  - Cassel et al

Native Hawaiians (N=500) and recent 
migrant Marshallese and Chuukese 
populations in Hawaii (N=500) to 
compare/contrast HINTS responses 
according to acculturation status. 
Our study examined whether these 
Pacific Islander populations have 
unique health communication pat-
terns and whether acculturation in-
fluences how health information is 
sought, communicated, and utilized. 
	 HINTS uses random digit dial-
ing to administer this survey.8 How-
ever, an innovative sampling method, 
respondent-driven sampling (RDS) 
developed by Heckathorn (2002), 
has been used to recruit geographi-
cally diffuse populations connected 
through social networks.13 Pacific 
Islanders, including Native Hawai-
ians, Marshallese and Chuukese are 
dispersed throughout the islands of 
Hawaii. However, these collectivist 
cultures maintain connected social 
networks.3 RDS uses constrained 
chain-referrals that progress through 
a series of recruitment waves until 
equilibrium (when the composition 
of the ultimate sample is indepen-
dent) is reached.13,14 Our study em-
ployed RDS to create a cost-efficient 
non-probability sampling frame.15 

Methods 

	 Our study was approved in Janu-
ary 2017 by the University of Hawaii 
Office of Research Compliance Hu-
man Studies Program, and proce-
dures followed were in accordance 
with the ethical standards of the 
institutional review board and the 
Helsinki Declaration of 1975, as re-
vised in 2000. Recruitment began 

in May 2017 and ended in April 
2018. Informed consent was ob-
tained from all participants included 
in the study through a detailed ex-
planation of the study and signed 
consent forms from each participant.

Data Sources and Instruments
	 This study utilized core items 
from the HINTS national survey to 
allow for the integration of our data 
with similar nationally obtained da-
tasets. These core items included key 
demographic measures of age, sex, 
race, marital status, ethnicity, educa-
tion, employment, income, health 
insurance, and place of birth.9 Core 
questions included in our survey were 
from the HINTS questionnaire per-
taining to health information seek-
ing, health care access, tobacco use, 
awareness of cancer risks, and colon 
cancer screening knowledge.9 Addi-
tional items were added in Hawaii 
to address health communications 
issues pertinent to our Pacific Is-
landers and to address our research 
questions, including items on accul-
turation and health locus of control. 

Acculturation
	 Acculturation refers to an in-
dividual’s ability to adjust or “fit” 
with their own cultural identity as 
well as the identity of the majority 
group.16 Ethnic identity is one cru-
cial aspect of acculturation because 
identity concerns the scope of which 
an individual endorsees cultural tra-
ditions.16 To measure acculturation, 
we utilized the Vancouver Index of 
Acculturation (VIA).17,18 The VIA 
consists of 20 items reflecting various 
behaviors; respondents report how 
strongly they engage in behaviors 

or identify with either their ethnic/ 
heritage culture or American culture. 
The VIA has been found to offer high 
internal consistency and a reliable 
index for measuring acculturation 
within groups.17 This study utilized 
12 VIA items to measure accultura-
tion. Sample items included, “I of-
ten participate in my ethnic, cultural 
traditions,” and “I often participate 
in American cultural traditions.” 
Sample items were rated using a four-
point Likert Scale with 4=strong-
ly agree, and 1=strongly disagree.

Health Locus of Control 
	 We used12 items from the Mul-
tidimensional Health Locus of Con-
trol (MHLC)  scales.15 The  MHLC 
measures an individual’s perceived 
self-efficacy in seeking health infor-
mation and operationalizing health 
behaviors, as well as beliefs about 
control over health outcomes.15,19 

This measure has shown good inter-
nal consistency (ɑ=.70) and good 
content validity.15,19 Questions in-
cluded, “If I get sick, it is my own be-
havior which determines how soon 
I get well again.” Responses are pro-
vided using a four-point Likert scale 
with choices ranging from extremely 
agree to extremely disagree. Our prior 
studies indicated differences in this 
measure among Pacific Islanders rela-
tive to health information seeking.10 

Trust in Health Information 
Sources 
	 Survey questions assessing trust 
in health information sources were 
derived from the standard HINTS 
instrument.20 Respondents were que-
ried how much do they trust informa-
tion from different sources on a four-
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point Likert scale ranging from, 1=not 
at all, to 4=a lot. Selection options for 
health sources included a health care 
provider, family or friends, newspa-
pers or magazines, the radio, the in-
ternet, television, government health 
agencies, charitable organizations, or 
religious organizations and leaders.

Internet and Cell Phone Use
	 Questions on the internet and 
cell phone usage were also obtained 
from the HINTS national instru-
ment.20 Items included, “Do you 
ever go online to access the inter-
net or world wide web or to send 
and receive email?”  with a yes or 
no response. Participants were asked 
if they had access to the internet 
through various means, including 
broadband, wireless, or dial-up. Par-
ticipants were also queried about 
their use of the internet to obtain in-
formation on various health topics. 
Telephone and cell phone use ques-
tions included, “Does anyone in your 
family have a working cell phone?” 
and “Is there at least one telephone 
inside your home that is currently 
working and is not a cell phone.”

Colorectal Cancer Screening 
	 Questions from the Hawaii 
BRFSS were used to assess colorectal 
cancer screening.21 Since colorectal 
cancer screening is recommended for 
individuals age ≥50 years, responses 
to these questions were limited to 
participants’ self-reporting as aged 
≥50 years. These questions included: 
“A blood stool test is a test that may 
use a special kit at home to determine 
whether the stool contains blood.” 
And “Sigmoidoscopy and colonos-
copy are exams in which a tube is 

inserted in the rectum to view the 
colon for signs of cancer or other 
health problems. Have you ever had 
either of these exams?”  Additional 
questions assessing the time since 
the respondent had these exams and 
whether the exams were recommend-
ed by a provider were also included. 

Cigarette and E-cigarette Use
	 There are few comparative stud-
ies published since 2004 examining 
the reliability of tobacco product use, 
making comparisons between na-
tional surveys measuring tobacco use 
difficult to compare.22  Therefore, our 
study used standard cigarette and e-
cigarette use items from the Hawaii 
BRFSS questionnaires.21 Our stan-
dard measures to assess e-cigarette use 
were developed by Pearson.23 These 
measures included two core items, 
ever used (yes, no, don’t know) and 
frequency of use (daily, less than dai-
ly, but at least once a week, less than 
weekly, but at least once a month, less 
than monthly, not at all).  Measuring 
cigarette and e-cigarette use among 
migrant Pacific Islanders can provide 
insights on the need for tailored in-
tervention and prevention measures. 

Respondent Driven Sampling, 
Procedures and Items
	 We utilized respondent-driven 
sampling (RDS) to obtain reason-
able samples of Micronesians liv-
ing in Hawaii. RDS has several fea-
tures to overcome the bias concerns 
of simple chain-referral sampling 
(snowball sampling): 1) each re-
cruiter is limited in the number of 
respondents they can recruit, mini-
mizing the influence of the initial 
recruit or ‘seed’; 2) the relationship 

between the recruiter and recruits is 
collected allowing adjustment for re-
cruitment bias; and 3) personal net-
work size of respondents is obtained 
to compensate for oversampling of 
respondents with larger networks.13,14 

Recruitment and Survey 
Administration Procedures 
	 The research team worked with 
organizations from Hawaii’s Micro-
nesian community to recruit partici-
pants. Unfortunately, in Hawaii, large 
numbers of Micronesian migrants are 
found in public housing. The research 
team, with the help of the Hawaii 
Public Housing Authority, identified 
three housing complexes in HI with 
a predominant number of Microne-
sian residents. These settings served 
as the primary recruitment venues. 
Research staff established regular days 
and times each week to survey and 
compensate referred participants at 
these locations. Surveys were admin-
istered in a paper and pencil format. 
Team members assisted with survey 
completion and checked responses. 
	 Initial participants served as RDS 
seeds and were instructed on how to 
recruit three other participants us-
ing the study’s prepared coupons. 
The coupons included recruitment 
details such as survey location, expi-
ration date, and contact information 
for the study. Subsequently, recruited 
participants were requested to recruit 
three others, resulting in waves of 
recruitment and referrals that were 
tracked by each seed and recruiter. 
These procedures supported our use 
of RDS networking analysis soft-
ware. Upon completion of the sur-
vey, participants were compensated 
with a $15 gift card and also offered 
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a $10 gift card for each person (up 
to three) they successfully recruited. 

Data Analysis 
	 The demographics collected in-
cluded ethnicity, age, sex, income, 
marital status, education, employ-
ment status, place of birth, religion, 
insurance coverage, and insurance 
type. Participants’ demographics 
were summarized using descriptive 
statistics: mean, standard deviation, 
and range for continuous variables, 
eg, age, and frequency and percent-
age for categorical variables. Chi-
square tests were used to assess dif-
ferences by ethnicity in cell phone, 
internet usage, first sought source of 
health information, ever referred or 
ever had a colonoscopy, and accul-
turation.  Logistic regression analy-
ses were conducted to test the effects 
of ethnicity, age, and acculturation 
relative to key health behaviors, in-
cluding cigarette and e-cigarette, 
health locus of control, and trust in 
health information sources. Odds ra-
tio (OR) and its associated 95% CIs 
were calculated using the following 
reference groups: for ethnicity, Native 
Hawaiian; for age, age ≥50 years and, 
for acculturation, negative or ethnic 
acculturation. Quantitative analyses 
were conducted in SAS version 9.4 
(Cary, NC), and P-values <.05 were 
considered statistically significant. 

Results 

Study Sample and 
Demographics 
	 The current analysis included 
1010 participants from Hawaii. 
Our goal was to recruit 500 Native 

Hawaiians, 250 Chuukese and 250 
Marshallese (Table 1). Despite not 
reaching our intended distribution 
of participants by ethnic group, our 

use of RDS was effective in reaching 
the total expected ethnic sample with 
<1% (10/1010) of participants who 
were not Native Hawaiian, Chuuke-

Table 1. Participant demographics

Hawaii. n = 1,010 

Age, mean (range) 43.5 (18 - 92)
n (%)

   18 – 19 61 (6.1)
   20s 164 (16.5)
   30s 205 (20.6)
   40s 199 (20.0)
   50s 187 (18.8)
   60s 126 (12.7)
   70s 41 (4.1)
   80 - 90s 12 (1.2)
Sex
   Male 390 (38.7)
   Female 616 (61.1)
Marital Status
   Married 370 (37.2)
   Single 393 (39.5)
   Other 232 (23.2)
Ethnicity 
   Chuukese 305 (30.2)
   Marshallese 180 (17.8)
   Native Hawaiian 515 (51.0)
Education 
   <High school 243 (24.9)
   High school graduate 474 (48.7)
   Some college 134 (13.8)
   College or grad school 86 (8.9)
Employment 
   Employed 378 (38.9)
   Unemployed/retired 366 (37.6)
   Disabled 85 (8.7)
   Student 47 (4.8)
Insurance 
   Yes 538 (54.0)
Income 
   <$35,000 709 (84.6)
   $35,000 -  $75,000 101 (12.0)
   >$75,000 26 (3.1)
Health care provider 
   Yes 883 (89.6)
   No 103 (10.4)
Type of provider 
   Hospital 140 (18.8)
   Clinic 400 (53.5)
   Physician 168 (22.5)
Health care satisfaction 
   Poor – Fair 97 (13.4)
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se or Marshallese. Participants were 
young and mostly female (61%) with 
a mean age of 44 years. Most partici-
pants had a high school education or 
higher (75%); however employment 
levels were low (39%) with low-in-
come levels reported, with 85% of 
the sample reporting annual incomes 
<$35,000. Finally, a little more than 
half of the sample reported having 
some type of health insurance (54%).

Cell Phone and Internet Use 
	 Across all ethnic groups, partici-
pants were significantly more likely 
to have a working cell phone than 
not (chi-square P=.021). More than 
81% of Marshallese, 78% of Native 
Hawaiians, and 70% of Chuukese 
reported having active use of cell 
phones. In contrast, most partici-
pants were significantly likely not to 

have access or have used the internet 
(chi-square P=.001). Only 46% of 
Marshallese, 42% of Native Hawai-
ians, and 27% of Chuukese reported 
having access to or using the inter-
net for health information seeking. 

Acculturation Results 
	 As anticipated, Native Hawai-
ians were found to be significantly 
more acculturated to American 
cultural norms than Chuukese or 
Marshallese (chi-square P=.0001). 
In our sample, 76% of Native Ha-
waiians compared with 58% of 
Marshallese and 52% of Chuukese 
identified with American customs. 

Sources of Health Information 
	 When asked where participants 
would go first for health information, 
there were no significant differences 

by ethnicity (chi-square P=.394). 
For Native Hawaiians, primary 
sources included medical provid-
ers (37%), the internet (37%), and 
family and friends (25%). Chuukese 
first sought health information from 
their medical providers (48%), then 
family and friends (34%), and fi-
nally, the internet (17%). (Figure 1) 

Colon Cancer Screening 
	 Among participants aged ≥50 yrs, 
Native Hawaiians (29%) and Mar-
shallese (32%) were more likely to be 
referred to a colon cancer screening test 
by a physician than Chuukese (20%) 
(chi-square P=.04). There were no dif-
ferences in the reported utilization of 
colon cancer screening in these par-
ticipants across all three ethnic groups 
(chi-square P=.304). However, only 
27% (n=142) of all individuals aged 
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Figure 1. Sources for health or medical information by ethnicity
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>50 years in all ethnic groups com-
bined, were referred to a colon cancer 
screening test, and more than 63% 
of participants reporting never hav-
ing a screening test for colon cancer. 

Trust in Medical Information
	 We assessed participants’ trust in 
their respective sources of health in-
formation relative to their accultura-
tion status. Controlling for age, we 
found that Chuukese and Marshal-
lese were more than twice as likely to 
trust health information from their 
religious leaders rather than from 
their own physicians. (Table 2) Al-
though physicians were among the 
first to be consulted regarding health 
information, doctors did not gar-
ner trust among these Micronesians. 

Poor Health Locus of Control 
	 Poor health locus of control or 
fatalism about cancer was found to 

be related to levels of acculturation, 
controlling for age and ethnicity in 
participants. Those who reported 
with positive acculturation seemed to 
be protected against a fatalistic ideol-
ogy toward cancer (P=.02, OR=.53, 
CI .03 -.92). Conversely, those with 
a more culturally focused perspective 
were found to more likely be fatalis-
tic toward cancer (P=.04, OR=1.6, 
CI 1.02 - 2.67). These data have an 
implication in providing cancer con-
trol information to Micronesians.

Cigarette and E-cigarette Use
	 Finally, in examining health risk 
behavior in Pacific Islanders, we 
tested the effects of age ethnicity 
and acculturation on cigarettes and 
e-cigarette use. (Table 3) We found 
that Chuukese and Marshallese were 
more likely not to use tobacco prod-
ucts. Native Hawaiians were found to 

be more likely to smoke (chi-square 
P<.0001), with nearly 27% of Ha-
waiians reporting as everyday smok-
ers vs 4.8% Chuukese and 4.7% 
Marshallese. Additionally, among all 
participants, those who were more 
acculturated to American customs 
were more likely to smoke. Finally, 
younger participants, aged 18-29 
years, and middle-aged adults aged 
40-49 years, were also more likely to 
smoke cigarettes or use e-cigarettes.

Discussion 

	 Unlike populations in the conti-
nental United States, we found that 
internet access was limited among 
our sample, with access to cell phones 
as the preferred technology. The iden-
tification of this preferred commu-
nication resource helps inform the 
development of interventions based 

Table 2. Ethnicity and trust in doctors and religious organizations for health concerns

Contrast Trust doctor OR LCL UCL P

Chuukese

Not at all 1.00
A little .87 .46 1.65 .67
Some .70 .38 1.27 .24
A lot .56 .32 .98 .04a

Marshallese

Not at all 1.00
A little .68 .27 1.71 .42
Some 1.03 .46 2.33 .94
A lot 1.20 .56 2.55 .64

Contrast Trust religious organizations OR LCL UCL P

Chuukese

Not at all 1.00
A little .89 .52 1.52 .68
Some 1.08 .65 1.77 .77
A lot 2.03 1.15 3.58 .01a

Marshallese

Not at all 1.00
A little .83 .41 1.66 .59
Some 1.19 .64 2.22 .59
A lot 2.17 1.09 4.35 .03a

OR, odds ratio; LCL, lower confidence limit; UCL, upper confidence limit.
a. statistically significant at P<.05.
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upon cell phone technologies, in-
cluding the possible use of momen-
tary ecological assessment methods.24 

There were no significant differences 
by ethnicity in regard to where par-
ticipants went first for health infor-
mation. (Figure 1) These data were 
in contrast with the HINTS 2014 
national sample data, where inter-
net use was the most likely source 
for participants to first seek health 
information followed by health care 
providers and family and friends.20  

	 As expected, Native Hawaiians 
were more likely to be acculturated 
to American norms, than Micro-
nesian migrants. Although there is 
evidence of American acculturation 
among our Micronesian participants, 
the data indicate that they also con-
tinue their cultural practices while in 
Hawaii, with a little more than half 
of Marshallese and Chuukese iden-
tifying with American customs.12 
Additionally, this diminished ac-
culturation in Micronesians affected 
their health communications and 
behaviors. Remarkably, Micronesian 
participants were likely to trust reli-

gious leaders rather than physicians. 
This finding supports the potential 
use of faith-based settings in the fu-
ture to deliver health promotional 
interventions for this group. Further 
exploration of the possible role of 
discrimination of Micronesians in 
health care settings may identify ap-
proaches to train health care profes-
sionals about Micronesian cultures.5 
	 Another finding was that accul-
turation was highly associated with a 
fatalistic attitude toward cancer. This 
finding has implications in providing 
cancer control information to Micro-
nesians and may inform interventions 
that build assurance in this group 
about the value of cancer preven-
tion behaviors, including screening, 
to reduce mortality.25 In our sample, 
participants, regardless of ethnicity, 
were likely not to have been referred 
for colon screening, despite being at 
risk. The colon cancer screening rates 
among Native Hawaiians and Micro-
nesians in this study are remarkably 
lower than the current overall screen-
ing rates in Hawaii, where according 
to BRFSS data of individuals aged 50 

to 75 years, 67% reported having had 
a colon cancer screening. 21 Within 
this study, more than 60% of all par-
ticipants did not have a screening test 
for colon cancer. Early and regular 
screening for precancerous colon le-
sions can prevent nearly 90% of colon 
cancers.25 Therefore, implementation 
of a colon cancer screening interven-
tion is needed and may reduce deaths 
in Pacific Islanders. Our data suggest 
that interventions providing Micro-
nesians with detailed information 
about the ability of cancer screening 
to reduce deaths may be more effec-
tive than messages focused on find-
ing and treating these cancers early. 
	 American acculturation was 
found to be positively associated 
with cigarette and e-cigarette use in 
our sample. Smoking rates in our 
sample were lower among Microne-
sians compared with BRFSS data, 
aggregated for Pacific Islanders in 
HI (22.2%).21 Given the role of ac-
culturation, with Micronesians be-
ing less-acculturated, this knowledge 
can be leveraged to support a cultur-
ally based intervention to prevent to-
bacco use in Micronesian adolescents 
and young adults who are at-risk.
	 Finally, our study was able to use 
RDS to rapidly recruit participants 
in approximately seven months from 
our target ethnic groups, with only 
10 participants who were not Pacific 
Islanders. This success can be attrib-
uted to our use of a “survey store 
model,” as described in previous stud-
ies using RDS.13,14 Employing a con-
sistent location, time and day for sur-
vey administration, and redemption 
of incentives provided convenience, 
consistency for potential participants 
and minimized the need for a promo-

Table 3. Ethnicity and currently smoking, controlling for age and acculturation

Smoke now OR LCL UCL P

Chuukese
Everyday .27 .16 .45 .000a

Some days 1.37 .76 2.48 .29
Not at all 1.00

Marshallese
Everyday .35 .21 .60 .001a 
Some days .75 .36 1.59 .46
Not at all 1.00

Neutral
Everyday 1.23 .76 1.98 .40
Some days .92 .50 1.68 .79
Not at all 1.00

Positive
Everyday 1.78 1.04 3.05 .04
Some days .77 .35 1.70 .53
Not at all 1.00

OR, odds ratio; LCL, lower confidence limit; UCL, upper confidence limit.
a. statistically significant at P<.05.
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tional resource to inform the overall 
community about the study. Addi-
tionally, this finding may support the 
ability of RDS to recruit large sam-
ples and recruit potentially generaliz-
able data. Our future studies to corre-
late RDS-obtained data samples with 
those from randomly collected data 
samples will explore this possibility.

Conclusion 

	 Our study found that RDS may 
be an effective recruitment and sam-
pling tool for collectivist cultures. 

Conflict of Interest
	 No conflicts of interest to report.
 
Author Contributions
	 Research concept and design: Willing-
ham, Lee, Somera, Badowski, Pagano; Acqui-
sition of data: Cassel, Willingham,  Somera, 
Badowski; Data analysis and interpretation: 
Cassel, Willingham, Lee, Somera, Badowski, 
Pagano; Manuscript draft: Cassel, Will-
ingham, Lee;  Statistical expertise: Cassel, 
Willingham, Badowski, Pagano; Acquisi-
tion of funding: Cassel,  Somera, Badowski; 
Administrative: Cassel, Willingham, Lee, 
Badowski; Supervision: Cassel

References 
1.	 Hixson L, Hepler BB, Kim MO. The Native 

Hawaiian and Other Pacific Islander Popula-
tion: 2010. US Census Briefs, 2010. Wash-
ington, DC: US Department of Commerce, 
Economic and Statistics Administration, US 
Census Bureau. May, 2012.

2.	 Ohtsuka R, Ulijaszek SJ, eds. Health Change 
in the Asia-Pacific Region. Cambridge: Cam-
bridge University Press; 2007. https://doi.
org/10.1017/CBO9780511542510

3.	 Pobutsky A, Krupitsky D, Yamada S. Micro-
nesian migrant health issues in Hawaii. Calif J 
Health Promot. 2009;7(2):32-55. https://doi.
org/10.32398/cjhp.v7i2.2013

4.	 Palafox NA. Health consequences of the 
Pacific U.S. nuclear weapons testing program 
in the Marshall Islands: inequity in protec-
tion, health care access, policy, regulation. Rev 
Environ Health. 2010;25(1):81-85. https://
doi.org/10.1515/REVEH.2010.25.1.81 
PMID:20429164

5.	 Riklon S, Alik W, Hixon A, Palafox NA. The 
“compact impact” in Hawaii: focus on health 
care. Hawaii Med J. 2010;69(6)(suppl 3):7-
12. PMID:20539994

6.	 Saunders A, Schiff T, Rieth K, Yamada S, 
Maskarinec GG, Riklon S. Health as a hu-
man right: who is eligible? Hawaii Med J. 
2010;69(6)(suppl 3):4-6. PMID:20539993

7.	 Okamoto SK, Mayeda DT, Ushiroda M, 
Rehuher D, Lauilefue T, Ongalibang O. Risk 
and protective factors of Micronesian youth 
in Hawai’i: an exploratory study. J Sociol Soc 
Welf. 2008;35(2):127-147. PMID:20559460

8.	 National Cancer Institute. About HINTS. 
2018. Last accessed August 10, 2020 from  
https://hints.cancer.gov/about-hints/learn-
more-about-hints.aspx. 

9.	 Rizzo L, Moser RP, Waldron W, Wang 
Z, Davis W. Analytic Methods to Examine 
Changes across Years Using HINTS 2003 
& 2005 Data. Washington, DC: National 
Cancer Institute, Division of Cancer Control 
and Population Sciences. NIH Publication 
No. 08-6435. 2008. Last accessed August 

10, 2020 from https://hints.cancer.gov/docs/
HINTS_Data_Users_Handbook-2008.pdf

10.	 Somera LP, Lee HR, Badowski G, Cassel 
K. Health information seeking, source trust, 
and culture: a comparative analysis of health 
information trends and needs between Guam 
and the United States. J Health Commun. 
2016;21(4):469-478. https://doi.org/10.1080/
10810730.2015.1095822 PMID:26983674

11.	 Badowski G, Somera LP, Simsiman B, et al. 
The efficacy of respondent-driven sampling for 
the health assessment of minority populations. 
Cancer Epidemiol. 2017;50(Pt B):214-220. 
https://doi.org/10.1016/j.canep.2017.07.006

12.	 Lee HR, Lee HE, Cassel K, Hagiwara MI, 
Somera LP. Protective effect of bicultural-
ism for health amongst minority youth: the 
case of Pacific Islander migrant youths in 
Hawai’i. Br J Soc Work. 2019;49(4):1003-
1022. https://doi.org/10.1093/bjsw/bcz042 
PMID:31308577

13.	 Heckathorn DD. Snowball Versus Respon-
dent-Driven Sampling. Sociol Methodol. 
2011;41(1):355-366. https://doi.org/10.1111/
j.1467-9531.2011.01244.x PMID:22228916

14.	 Magnani R, Sabin K, Saidel T, Heckathorn 
D. Review of sampling hard-to-reach and 
hidden populations for HIV surveillance. 
AIDS. 2005;19(suppl 2):S67-S72. https://doi.
org/10.1097/01.aids.0000172879.20628.e1 
PMID:15930843

15.	 Wallston BS, Wallston KA, Kaplan GD, 
Maides SA. Development and validation of 
the health locus of control (HLC) scale. J 
Consult Clin Psychol. 1976;44(4):580-585. 
https://doi.org/10.1037/0022-006X.44.4.580 
PMID:939841

16.	 Yamada AM, Marsella AJ, Yamada SY. The 
development of the Ethnocultural Identity 
Behavioral Index: Psychometric properties 
and validation with Asian Americans and 
Pacific Islanders. Asian Am Pac Isl J Health. 
1998;6(1):35-45. PMID: 11567401

17.	 Huynh Q-L, Howell RT, Benet-Martinez 
V. Reliability of bidimensional accul-
turation scores: A meta-analysis. J Cross Cult 
Psychol. 2009;40(2):256-274. https://doi.
org/10.1177/0022022108328919

18.	 Ryder AG, Alden LE, Paulhus DL. Is ac-
culturation unidimensional or bidimensional? 
A head-to-head comparison in the prediction 
of personality, self-identity, and adjust-
ment. J Pers Soc Psychol. 2000;79(1):49-65. 
https://doi.org/10.1037/0022-3514.79.1.49 
PMID:10909877

19.	 Wallston KA. Overview of the special issue 
on research with the multidimensional 
health locus of control (MHLC) Scales. J 
Health Psychol. 2005;10(5):619-621. https://
doi.org/10.1177/1359105305055301 
PMID:16033784

20.	 National Cancer Institute. Health Informa-
tion National Trends Survey. Version 5. 
Cycle1, 2017. Last accessed March 20, 2020 

Only 46% of Marshallese, 
42% of Native 

Hawaiians, and 27% 
of Chuukese reported 

having access to or using 
the internet for health 
information seeking.

Differences in health care utilization 
by acculturation status were found for 
recent Micronesian migrants, which 
may extend to other migrant groups. 
Finally, HINTS can be modified to 
assess the health-seeking and commu-
nication strategies of ethnic minor-
ity populations in the United States.

Acknowledgments

	 Funding support for this project was 
provided through a grant from the National 
Cancer Institute: P30 CA071789-17S2, 
NCI.

https://doi.org/10.32398/cjhp.v7i2.2013
https://doi.org/10.32398/cjhp.v7i2.2013
https://doi.org/10.1515/REVEH.2010.25.1.81
https://doi.org/10.1515/REVEH.2010.25.1.81
https://www.ncbi.nlm.nih.gov/pubmed/20429164
https://www.ncbi.nlm.nih.gov/pubmed/20539994
https://www.ncbi.nlm.nih.gov/pubmed/20539993
https://www.ncbi.nlm.nih.gov/pubmed/20559460
https://hints.cancer.gov/about-hints/learn-more-about-hints.aspx
https://hints.cancer.gov/about-hints/learn-more-about-hints.aspx
https://doi.org/10.1080/10810730.2015.1095822
https://doi.org/10.1080/10810730.2015.1095822
https://www.ncbi.nlm.nih.gov/pubmed/26983674
https://doi.org/10.1093/bjsw/bcz042
https://www.ncbi.nlm.nih.gov/pubmed/31308577
https://doi.org/10.1111/j.1467-9531.2011.01244.x
https://doi.org/10.1111/j.1467-9531.2011.01244.x
https://www.ncbi.nlm.nih.gov/pubmed/22228916
https://doi.org/10.1097/01.aids.0000172879.20628.e1
https://doi.org/10.1097/01.aids.0000172879.20628.e1
https://doi.org/10.1037/0022-006X.44.4.580
https://www.ncbi.nlm.nih.gov/pubmed/939841
https://pubmed.ncbi.nlm.nih.gov/11567401/
https://doi.org/10.1177/0022022108328919
https://doi.org/10.1177/0022022108328919
https://doi.org/10.1037/0022-3514.79.1.49
https://www.ncbi.nlm.nih.gov/pubmed/10909877
https://doi.org/10.1177/1359105305055301
https://doi.org/10.1177/1359105305055301


Ethnicity & Disease, Volume 30, Number 4, Autumn 2020602

Acculturation, Cancer Risk Behaviors among Pacific Islanders  - Cassel et al

from https://hints.cancer.gov/. 
21.	 Centers for Disease Control and Prevention. 

Hawaii Behavioral Risk Factor Surveillance 
System. 2019. Last accessed August 10, 2020 
from https://health.hawaii.gov/brfss/data-
access/. 

22.	 Pierannunzi C, Hu SS, Balluz L. A systematic 
review of publications assessing reliability and 
validity of the Behavioral Risk Factor Surveil-
lance System (BRFSS), 2004–2011. BMC 
Medical Research Methodology. 2013;13:49. 
https://doi.org/10.1186/1471-2288-13-49

23.	 Pearson JL, Hitchman SC, Brose LS, et al. 
Recommended core items to assess e-ciga-
rette use in population-based surveys. Tob 
Control. 2018;27(3):341-346. https://doi.
org/10.1136/tobaccocontrol-2016-053541 
PMID:28624764

24.	 van Wel L, Huss A, Bachmann P, et al. 
Context-sensitive ecological momentary as-
sessments; integrating real-time exposure mea-
surements, data-analytics and health assess-
ment using a smartphone application. Environ 
Int. 2017;103:8-12. https://doi.org/10.1016/j.
envint.2017.03.016 PMID:28351768

25.	 Lin JS, Piper MA, Perdue LA, et al. 
Screening for colorectal cancer: updated 
evidence report and systematic review 
for the US Preventive Services Task 
Force. JAMA. 2016;315(23):2576-2594. 
https://doi.org/10.1001/jama.2016.3332 
PMID:27305422

https://hints.cancer.gov/
https://health.hawaii.gov/brfss/data-access/
https://health.hawaii.gov/brfss/data-access/
https://doi.org/10.1186/1471-2288-13-49
https://doi.org/10.1136/tobaccocontrol-2016-053541
https://doi.org/10.1136/tobaccocontrol-2016-053541
https://www.ncbi.nlm.nih.gov/pubmed/28624764
https://doi.org/10.1016/j.envint.2017.03.016
https://doi.org/10.1016/j.envint.2017.03.016
https://www.ncbi.nlm.nih.gov/pubmed/28351768
https://doi.org/10.1001/jama.2016.3332
https://www.ncbi.nlm.nih.gov/pubmed/27305422

