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ABSTRACT
Objectives: Pacific Islander Americans are a small, but quickly
growing population that experiences alarming disparities in
obesity and obesity-related chronic illnesses influenced by dietary
patterns. This population also has a unique culinary heritage
including traditional foods and more contemporary imports such
as tinned meats and refined carbohydrates. This analysis is a novel
attempt to understand the sociodemographic factors influencing
island foods consumption.
Design: A sample of 240 Samoan and Tongan adults in California
from the Pacific Islander Health Study was used. Following
univariate and bivariate analyses, a series of four multivariable
regression models were created to predict past week frequency of
island foods consumption after sequential adjustment for
demographic, socioeconomic, and cultural covariates.
Results: Participants reported consuming island foods an average of
2.93 times in the previous week, with the largest proportion of
participants (20.42%) reporting eating island foods 6 or more
times. Age and Samoan ethnicity were initially significant, positive
predictors of island foods consumption, but their effect was
attenuated after addition of cultural covariates. With the third
model that adjusted for birthplace, financial insecurity and
Tongan birthplace were positive predictors. Both lost significance
in the fourth and final model upon addition of cultural affinity,
which was positively associated with island foods.
Conclusion: Understanding how sociodemographic factors are
associated with island foods consumption is a first step in
understanding the broad way in which an ethnically specific
dietary pattern may be associated with obesity-related chronic
illness risk among Pacific Islander Americans.
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Introduction

According to data from the 2011 National Health Interview Survey, Native Hawaiians and
Pacific Islanders (NHPI) are 1.4 times more likely to be overweight and 1.3 times more
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likely to be obese compared to non-Hispanic Whites (Schiller, Lucas, and Peregoy 2012).
Although NHPI make up 0.4% of the national population, approximately 1.2 million indi-
viduals identified themselves as NHPI alone or in combination on the 2010 census and
NHPI are the second fastest growing racial group in the country (Hixson, Hepler, and
Kim 2012). This is a small, but growing population that exhibits significant diet-related
cardiovascular and metabolic health disparities (Mau et al. 2009).

Historically, data from Pacific Islander Americans has been aggregated with Asian
Americans until the Office of Management and Budget required separate data collection
of these two very distinct racial groups in 1997 (OMB 1996). This study will use data col-
lected for the Pacific Islander Health Study (PIHS), which is a pilot questionnaire, adapted
from the National Health information Survey and the National Survey of American Life
that provides health data for Pacific Islander Americans (S. V. Panapasa, Jackson, Cald-
well, Herringa, et al., 2012b). Island food consumption among Pacific Islander migrants
to the continental United States is an important way for individuals to maintain a culinary
connection to their cultural homelands (Lassetter 2011). Such foods are part of a bi-direc-
tional flow of information and goods between the Pacific and the United States and the
contemporary dietary pattern eaten by Pacific Islanders has significantly shifted through-
out contact with the West to include Western foods such as canned meats and refined
carbohydrates in addition to more traditional foods such as fish, shellfish, chicken, taro,
breadfruit, sweet potato, and fruits (Errington and Gewertz 2008). This new ‘contemporary’
island food pattern that includes both traditional lean-proteins and produce and Western
foods may be an unhealthy stepping stone between a healthful traditional diet and a fully-
Western diet that puts Pacific Islander Americans at even higher risk for obesity and car-
diometabolic disease – especially among younger, U.S.-born Pacific Islanders. Therefore,
examining an overall contemporary dietary pattern that includes both ‘traditional’ and
‘contemporary’ foods such as processed, canned meats and refined sugar gives a more
accurate picture of risk than limiting the analysis to just ‘traditional’ or ‘contemporary’
foods. This analysis is a novel effort to describe variation in an overall contemporary
island food consumption pattern including both traditional and contemporary foods
among Pacific Islander Americans living in Southern California by key sociodemographic
variables including age, ethnicity, gender, socioeconomic status, and migration history.

Demographic factors such as age, gender, and marital status will be important com-
ponents of this analysis. Previous literature has shown differences in dietary patterns
between Pacific Islander elders and youth. Bell et al. (1999) found that individuals
under the age of 40 ate significantly more calories from dairy, takeaway foods, soft
drinks, and snacks compared to those over the age of 40 who ate more calories from
meat/pulses/eggs, fruit and vegetables, starchy staples, and traditional food. In the same
study, men of all ages ate slightly more traditional food compared to women (Bell et al.
1999). In a multi-ethnic cohort in Los Angeles, male gender was associated with a
dietary pattern high in fat and meat while Native Hawaiian ethnicity and physical activity
were associated with dietary patterns high in vegetable consumption (Park et al. 2005).
However, another study found no significant differences in dietary patterns by gender
(Finau, Prior, and Maddill 1986). These disparate findings indicate that gender is also
an important factor to explore. No previous literature includes a focus on dietary patterns
by marital status among Pacific Islanders, but studies have found differences in diet
healthfulness based on marital status in other ethnic and cultural groups. For example,
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results from the Whitehall II study of London civil servants indicated that higher pro-
portions of participants reporting an ‘unhealthy’ or ‘very unhealthy’ diet were unmarried
compared to the proportion of unmarried participants reporting a ‘healthy,’ ‘very healthy,’
or ‘sweet’ diet (Martikainen, Brunner, and Marmot 2003). Basic demographic variables
such as these can often help explain dietary patterns as they are highly correlated with
explanatory variables such as gender, marital status, or employment status.

Socioeconomic status is also a driving factor behind food choices. Perceived food cost
and availability influences food choice in low SES, minority communities as does the differ-
ential reinforcement value of food in within the socioeconomic gradient (Buchthal 2014;
Epstein et al. 2007; Lin et al. 2013; Mhurchu et al. 2013; Young, Batch, and Svetkey
2008). In the previously mentioned Hawaii-Los Angeles Multiethnic Cohort Study, a posi-
tive, dose-response relationship was observed between educational attainment – a proxy for
SES – and dietary patterns rich in vegetables, fruit, and milk while the opposite pattern was
seen for a dietary pattern high in fat and meat (Park et al. 2005). A study determining the
perceived availability and perceived nutrition of both imported and traditional food in
Tonga among individuals of high and low socioeconomic status found that participants
with lower socioeconomic status perceived a higher availability of imported food compared
to participants with higher socioeconomic status who perceived a higher availability of
indigenous complex carbohydrates and uncommon traditional food (Evans et al. 2002).
Rush et al. (2007) found that food insecurity – being uncertain about one’s household’s
access to regular and adequate food – was high (43.6%) among Pacific Islander families
living in Auckland. Participant families who reported food insecurity also reported pur-
chasing less unhealthy luxury items such as alcohol, soft drinks, ice cream, and fruit
juice and more nutrient dense foods such as bread, meat/chicken. However, purchase of
healthy staples such as milk, fruit and vegetables also decreased (Rush et al. 2007).

A final layer of factors that may drive island food consumption are cultural variables
such as birthplace and cultural affinity. There is a large body of research documenting
both the traditional dietary patterns of Pacific Islanders living in rural environments as
well as the dietary shifts experienced by Pacific Islanders as a result of increased depen-
dence on imported food products upon emigration to urban centers within Oceania
such as Auckland, Honiara, or Port Moresby (Gewertz and Errington 2010; Hughes
and Lawrence 2005; Hughes and Marks 2009). Limited previous literature has examined
the dietary patterns of Native Hawaiians, but only one study (Moy, Sallis, and David 2010)
included non-Hawaiian Pacific Islanders and focused on fruit and vegetable consumption
rather than traditional or imported island food consumption (Harmon et al. 2015; Kim
et al. 2008; Lassetter 2011; Maskarinec et al. 2006; McEligot et al. 2012; Sharma et al.
2013; Takata et al. 2007). Moy, Sallis, and David (2010) evaluated several health indicators
including fruit and vegetable consumption from a convenience sample of Pacific Islanders
recruited from cultural events and religious organizations in Southern California and
found that participants ate a mean number of 0.8 ± 1.3 daily servings of fruit and veg-
etables with women eating slightly more than men. Within this sample, 99% indicated
consuming fewer than the recommended 5 daily servings of fruit and vegetables. The
same study reported that only 76.9% of a chronologically comparable U.S. population con-
sumed less than the recommended amount. Although this study had limitations, including
small sample size (n = 100) and a low response rate (29.2%), it was a novel contribution to
the body of literature describing NHPI dietary patterns in the United States. There is no
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known literature, however, that describes dietary patterns among Pacific Islander Amer-
icans with a specific emphasis on island food consumption.

Previous research has examined the dietary shifts seen in populations of other migrants
(Satia-Abouta 2003; Satia-Abouta et al. 2002). For example, first generation Mexican-
Americans tend to have a healthier diet, with more fruits and vegetables, compared to
their second and third generation counterparts (Espinosa de Los Monteros et al. 2008;
Sharkey, Johnson, and Dean 2011). The same pattern is seen among Asian migrants
(Gadgil et al. 2014). Tillotson et al. (1973) showed a strong gradient of dietary accultura-
tion among men of Japanese ancestry living in Japan, Hawai’i, and California. Proportion
of Japanese food consumed decreased with geographic (and presumably, cultural) distance
from Japan while proportion ofWestern foods consumed increased. Striking differences in
prevalence of diabetes mellitus between Pima Indians living in Mexico versus their
counterparts living on the U.S.-side of the border suggest dietary acculturation and adop-
tion of a Western lifestyle contribute to negative obesity-related health outcomes (Ravus-
sin et al. 1994; Schulz et al. 2006). These findings support the idea that populations living
in home countries consume a more traditional diet and adopt a Westernized diet upon
migration to the United States, based partially on changing social norms as well as chan-
ging access to traditional foods in their new home country.

In light of the patterns seen in other American minority groups and the scarcity of litera-
ture exploring the dietary patterns of Pacific IslanderAmericans, this paperwill use a second-
ary analysis of the Pacific IslanderHealth Study (PIHS) data to explore the sociodemographic
distribution of island food consumption among a population of Samoan and Tongans living
in California. Specifically, this analysis will calculate the distribution of times individuals
reported eating island foods during the past week and explore the bivariate relationships
between island food consumption and key sociodemographic variables. Finally, the relation-
ships between island food consumption and sociodemographic characteristics will be exam-
ined in a series of multivariable regression models. Within the context of the previous
research presented in this introduction, it is expected that characteristics such as increased
age, male gender, currentlymarried, foreign birth, and high cultural affinity will be positively
associated with island food consumption. The effect of socioeconomic status, could produce
an inverted-U shaped relationship with island food consumption: lower socioeconomic
status, as measured by lower educational attainment, under- or unemployment, and food
insecurity could constrain food choice while higher socioeconomic status could indicate
higher levels of assimilation to American culture and diet, weakening the association with
island foods. Performing this analysis will accomplish two goals: 1) provide valuable
dietary information about Pacific Islander Americans as a part of America’s multi-ethnic
environment and 2) understanding of the sociodemographic characteristics influencing
dietary choices that could inform future interventions for this unique population.

Methods

Pacific Islander Health Study sample

The PIHS is a pilot questionnaire, which is adapted from the National Health Interview
Survey, California Health Interview Survey, the National Survey of American Life, and
Chicago Community Adult Health Study and provides health data for Pacific Islander
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Americans (S. V. Panapasa, Jackson, Caldwell, Herringa, et al., 2012b). Historically, data
from Pacific Islander Americans has been aggregated with Asian Americans until the
Office of Management and Budget required separate data collection of these two very
distinct racial groups in 1997 (OMB 1996). The collection of disaggregated NHPI
health data will significantly increase the ability of health researchers to report and
monitor health disparities within this community (S. V. Panapasa, Jackson, Caldwell,
Heeringa, et al., 2012b; S. V. Panapasa, Jackson, Caldwell, Herringa, et al., 2012a).

The PIHS collected data during the 2-year project, beginning in June 2009, from
adults and adolescents in 300 Samoan and Tongan households in California (S. V. Pana-
pasa, Jackson, Caldwell, Heeringa, et al., 2012a). Research partners and community reli-
gious organizations used a community-based participatory research framework to design
and implement the PIHS. Drawing from a population made up of members of 20
Samoan and Tongan community-based religious organizations located respectively in
Los Angeles County and San Mateo County, a stratified random sample frame was
used to recruit participants from 300 households. Religious organizations were used in
this pilot study in order to access a tight social network that is central to the lives of
Pacific Islander Americans and maximize community participation. Data collection
occurred as an in-person interview and questions covered health status and conditions,
health behaviurs, healthcare access and utilization, personal demographics, mental health,
financial status, life events, and religion. The response rate was 80% and 240 households
completed the survey, yielding a final sample size of 240 adults and 240 adolescents. The
data was weighted, post-collection, so that the results are generalizable to the population
of Pacific Islanders in California. Further description of the PIHS data collection
methods and participants have been published elsewhere (S. V. Panapasa, Jackson, Cald-
well, Heeringa, et al., 2012a). This sample utilizes the 240 adult participants only.

Variables

Island food consumption was operationalized as the self-reported number of times a par-
ticipant has eaten ‘island foods’ during the previous 7 days. Participants were prompted
with a list that includes cassava, taro, yams, corned beef, SPAM, turkey tail or seafood,
meat or pastry cooked in coconut milk, but are also allowed to define ‘island foods’ in
their own way. The count of incidents was restricted from 0 to ≥6.

Ethnicity was Samoan or Tongan. Age was calculated using the participant’s birth year
and date. Gender was reported by household member.Marital status was defined by three
categories: ‘married’ includes participants who are currently living with their partners,
with or without legal marriage, ‘formerly married’ includes participants who are separated
from their spouse, divorced, or widowed, ‘never married’ includes participants who have
never been married and are not currently living with a partner.

Education was defined by three categories including ‘less than a high school diploma,’ ‘a
high school diploma,’ and ‘more than a high school diploma.’ Employment status was also
defined by three categories which includes ‘full-time work,’ ‘part-time work,’ and ‘not cur-
rently working/other.’ Financial insecurity was operationalized as a categorical variable
using a composite financial security score from the Chicago Community Adult Health
Survey (S. V. Panapasa, Jackson, Caldwell, Herringa, et al., 2012a). Participants were
asked if they have needed to liquidate assets, postpone medical care, borrow money,

ETHNICITY & HEALTH 309



apply for government assistance, obtain a loan, or alter living arrangements due to finan-
cial difficulties during the past year in a series of 7 questions. For each affirmative answer
1-point is added to the financial security score. Lower scores indicate less financial inse-
curity while higher scores indicates more financial insecurity.

Birthplace was self-reported by participants as United States, American Samoa, Samoa,
and Tonga (Figure 1), but length of residence in the United States was not collected. Pacific
cultural affinity was a continuous variable using a composite cultural identity score with a
range of 11–44 that was specifically developed for use in the PIHS (α = 0.85). However, in
the regression analysis cultural affinity was centered about the mean in order to produce
more interpretable results. Participants were asked how often they participate in a series of
11 different Tongan or Samoan cultural activities including: speaking Samoan or Tongan
language, listening to Samoan or Tongan music, cooking Samoan or Tongan food, spending
time with Samoan or Tongan friends, time spent with Samoan or Tongan friends growing
up, identifying oneself as a Samoan/Tongan American, identifying oneself as only Samoan
or Tongan, identifying oneself as only American, listening to Samoan or Tongan radio,
watching Samoan or Tongan TV shows, and reading Samoan or Tongan news or other
materials. Each activity is given a numeric score based on the following frequencies: very
often – 1, fairly often – 2, not too often – 3, and never – 4. However, for this analysis, all
questions except ‘How often do you identify yourself as only American?’were reverse coded.

Figure 1. Map of the southwestern Pacific Islands.
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Analysis plan

All statistical analyses were completed using STATA 12.0. Univariate analyses were
performed to examine the distribution of each variable and to check model assump-
tions. Means and proportions for each variable were calculated for the entire
sample as a whole as well as for Samoans and Tongans, independently. Given the his-
toric and political differences between Samoans and Tongans, tests of difference were
performed to identify sociodemographic differences between these two disparate
groups at the alpha = 0.10 level as this analysis uses a small pilot sample and the analy-
sis was designed to detect broad, hypothesis-generating trends from an initial dataset
rather than explanatory models. Bivariate analyses were performed to assess the cor-
relation and distribution for each variable. The final portion of the analysis used the
SVYSET command, which applied population weights and corrected for clustering
within community religious organization. Four Poisson models were created to
assess the effects of sociodemographic variables on island food consumption. The
first model includes a block of ‘demographic’ covariates that includes age, gender, eth-
nicity, and marital status:

g{E(y)} = b0 + b1age+ b2gender + b3ethnicity + b4marital status+ 1 (1)

where g = ln {E(y)} = ln{E(island foods consumption)} and y � Poisson.
The second model adds a block of ‘socioeconomic’ covariates that includes educational

attainment, employment status, and a financial insecurity score:

g{E(y)} = b0 + b1age+ b2gender + b3ethnicity + b4marital status

+ b5education+ b6employment status

+ b7financial insecurity + 1

(2)

where g = ln {E(y)} = ln{E(island foods consumption)} and y � Poisson.
The third model adds birthplace:

g{E(y)} = b0 + b1age+ b2gender + b3ethnicity

+ b4marital status+ b5education+ b6employment status

+ b7financial insecurity + b8birthplace+ 1

(3)

where g = ln {E(y)} = ln{E(island foods consumption)} and y � Poisson.
The fourth and final model adds the cultural affinity score:

g{E(y)} = b0 + b1age+ b2gender + b3ethnicity + b4marital status

+ b5education+ b6employment status

+ b7financial insecurity + b8birthplace

+ b9cultural affinity + 1

(4)

where g = ln {E(y)} = ln{E(island foods consumption)} and y � Poisson.
The QIC-u (Quasi-likelihood under the Independence Criterion model) goodness of fit

statistic was obtained for each model to assess model fit while also adjusting for model size.
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This statistic is used as an alternative to the R2 statistic that normally accompanies
regression models as likelihood-based model fit statistics are not applicable to complex
survey data with multiple levels of clustering and strata such as the PIHS (Cui and
Qian 2007).

Results

Descriptive statistics

The distribution of all variables in the total samples as well as between Samoans and
Tongans was examined (Table 1). Two-sided t-tests, chi-squared, and Fischer’s exact
tests indicated significant differences between the two groups in employment status,
birth country, cultural affinity, and island food consumption. In the full sample,
36.66% ± 2.91% work full-time, 8.91% ± 2.71% work part-time, and 54.43% ± 4.17% are
not working or are engaged in another type of work. Of those categorized as ‘not
working or engaged in another type of work,’ 23 (19%) reported being retired, 6 (5%)
reported being permanently disabled, and 94 (76%) reported ‘Other.’ While there were
no differences in the proportion of Samoans and Tongans engaged in full-time work,
there were significantly more Tongans reporting part-time work and significantly more
Samoans reporting not working or performing ‘Other’ work. Significantly more
Tongans were born in Tonga and more Samoans were born in Samoa compared to
other option. However, there were no differences in the proportion of either Samoans
or Tongans who reported being born in the United States. In the total sample 35.48%
± 3.11% were born in the United States, 19.89% ± 6.50% were born in Samoa, 26.68% ±
4.75% were born in American Samoa, and 17.95% ± 3.85% were born in Tonga. The
total sample has an average cultural affinity score of 33.09% ± 0.28% (out of 44), among
Samoans alone the average score was 33.68 ± 0.25 and among Tongans alone the
average score was 31.57 ± 0.38 with the difference between the groups reaching statistical
significance (p < 0.001). The number of times participants consumed island foods in the
previous week ranges from the 16.67% of the sample who reported no incidents to the
20.42% who reported eating island foods 6 or more times. Among the total sample,
island foods were consumed an average of 2.93 ± 0.17 times in the previous week.
Tongans had significantly higher consumption of island foods being eaten an average
of 3.54 ± 0.28 times over the course of the previous week and only 2.69 ± 0.17 times for
Samoans (p = 0.02). Figure 1 shows a roughly bimodal pattern in island food consump-
tion, with most participants reporting very few or several incidents of consumption
throughout the previous week (Table 2).

Bivariate analyses (Table 3) showed that older age, birthplace outside of the U.S., and
higher cultural affinity – characteristics related to a more ‘traditional’ lifestyle –was associ-
ated with more island food consumption. Island food consumption is negatively correlated
with Samoan ethnicity and educational attainment; characteristics that could be proxies
for with exposure to American culture were associated with lower island food consump-
tion. Among other combinations, variables were only slightly correlated with one another
except birth country, which was moderately correlated with ethnicity (r(238) =−0.50,
p < 0.01) and age (r(238) = 0.54, p < 0.01) and marital status, which was correlated with
age (r(238) =−0.49, p < 0.01).
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Multivariable analysis

Table 4 shows the coefficients for island food consumption in the past week after adjust-
ment for four blocks of sociodemographic covariates. Within the first model, increased age
was associated with a slight and moderately significant increase in weekly incidents of

Table 2. Frequency of island food consumption in past week.
Frequency Percent

0 40 16.67
1 40 16.67
2 40 16.67
3 27 11.25
4 21 8.75
5 23 9.58
≥6 49 20.42
Total 240 100.00

Table 1. Means and proportions of demographic variables and island food consumption.

Variable

Total (n = 240) Samoan (n = 137) Tongan (n = 103)

Mean
(S.E.)

Mean
(S.E)

Mean
(S. E.) p**

Age 39.74
(1.51)

39.52
(2.01)

40.31
(1.24)

0.73

Male gender (%) 49.63
(3.25)

50.39
(4.21)

47.67
(4.90)

0.69

Marital (%) Living with partner 60.01
(4.46)

60.00
(5.55)

60.40
(5.55)

0.57

Formerly married 9.40
(2.63)

10.10
(3.33)

7.58
(3.31)

Never married 30.50
(5.25)

29.91
(7.15)

32.02
(4.31)

Education (%) Less than HS 13.60
(3.32)

12.28
(3.96)

17.01
(6.13)

0.71

High School 45.45
(5.80)

45.51
(7.46)

45.31
(5.85)

More than HS 40.94
(6.26)

42.41
(8.62)

37.68
(3.94)

Employ. (%) Full-time 36.66
(2.91)

35.26
(3.30)

40.27
(6.18)

0.04

Part-time 8.91
(2.71)

5.21
(3.01)

18.42
(5.57)

Not working/Other 54.43
(4.17)

59.52
(5.33)

41.31
(4.89)

Financial Insecurity 1.20
(1.28)

1.30
(0.15)

0.95
(0.17)

0.17

Birth country (%) United States 35.48
(3.11)

36.21
(4.21)

33.60
(3.98)

<0.001

Samoa 19.89
(6.50)

27.23
(7.75)

0.97
(0.84)

American Samoa 26.68
(4.75)

35.97
(6.90)

2.74
(2.12)

Tonga 17.95
(3.85)

0.58
(0.59)

62.69
(3.27)

Cultural affinity score 33.09
(0.28)

33.68
(0.25)

31.57
(0.38)

<0.001

Island Food 2.93
(0.17)

2.69
(0.17)

3.54
(0.28)

0.02

*May not equal 100% due to rounding.
**Difference between Samoan and Tongans.
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Table 3. Bivariate correlations between island food consumption and demographic covariates.
r
(p) Island food Ethnicity Age Gender Marital status Education Employment Financial insecurity Foreign birth Cultural affinity

Island food 1.00
Ethnicity
(Samoan)

−0.21
(<0.01)

1.00

Age 0.19
(<0.01)

−0.16
(0.01)

1.00

Gender
(Male)

0.04
(0.49)

0.07
(0.29)

−0.08
(0.25)

1.00

Marital status −0.06
(0.34)

0.04
(0.57)

−0.49
(<0.01)

0.11
(0.10)

1.00

Education −0.15
(0.02)

0.04
(0.52)

−0.16
(0.01)

−0.13
(0.05)

0.06
(0.33)

1.00

Employ-ment 0.03
(0.64)

0.06
(0.43)

0.05
(0.44)

0.06
(0.33)

0.24
(<0.01)

−0.29
(<0.01)

1.00

Financial insecurity 0.07
(0.30)

0.10
(0.14)

0.01
(0.86)

−0.06
(0.35)

−0.14
(0.04)

−0.13
(0.05)

0.18
(0.01)

1.00

Foreign birth 0.26
(<0.01)

−0.50
(<0.01)

0.54
(<0.01)

−0.05
(0.43)

−0.39
(<0.01)

−0.07
(0.26)

0.03
(0.65)

−0.05
(0.41)

1.00

Cultural affinity 0.28
(<0.01)

0.20
(<0.01)

0.16
(0.02)

−0.06
(0.46)

−0.13
(0.05)

−0.10
(0.12)

0.01
(0.84)

0.13
(0.05)

0.05
(0.45)

1.00
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island food consumption (IRR = 1.01 ± 0.004, p = 0.09) while Samoan ethnicity and being
formerly married were both associated with fewer incidents of island food consumption
(IRR = 0.77 ± 0.07, p = 0.01 and IRR = 0.71 ± 0.10, p = 0.02, respectively). When socioeco-
nomic variables are added in the second model, these same three variables retain their sig-
nificance. Age is still associated with a slight, but significant increase (IRR = 1.01 ± 0.004, p
= 0.06) and Samoan ethnicity and being formerly married are associated with larger
decreases in island food consumption (IRR = 0.76 ± 0.007, p = 0.01 and IRR = 0.68 ±
0.08, p = 0.01, respectively). However, both age and ethnicity lose their significant associ-
ations with the final two models.

With the addition of birth country in the third model, the formerly married category
retained significance and was associated with (IRR = 0.72 ± 0.09, p = 0.02) times fewer
incidents of island food consumption compared to those who are currently married. An
increased financial insecurity score and Tongan birthplace were both marginally, but sig-
nificantly associated with more incidents of island food consumption (IRR = 1.08 ± 0.04, p
= 0.08 and IRR = 1.36 ± 0.23, p = 0.09, respectively). In the fourth and final model cultural
affinity was added. Again, being formerly married was associated with a large decrease in
island food consumption (IRR = 0.74 ± 0.10, p = 0.04), but financial insecurity and Tongan
birthplace lost significance. Cultural affinity was slightly, but significantly associated with

Table 4. Incident rate ratios from Poisson regression for island food consumption in past 7 days after
adjustment for four sets of covariates.

Demographica SESb Birth Countryc Cultural Affinityd

B (S.E.) B (S.E.) B (S.E.) B (S.E.)

Age 1.01+(0.004) 1.01+(0.004) 1.01 (0.01) 1.00 (0.01)
Ethnicity
(Samoan)

0.77*(0.07) 0.76*(0.07) 0.90 (0.15) 0.81 (0.14)

Gender
(Male)

1.16 (0.19) 1.14 (0.18) 1.14 (0.18) 1.15 (0.16)

Marital Status
Married (Ref.)

– – – –

Formerly married 0.71*(0.10) 0.68*(0.08) 0.72*(0.10) 0.74*(0.10)
Never married 1.11 (0.63) 1.22 (0.25) 1.28 (0.27) 1.22 (0.21)
Education
<HS (Ref.)

– – – –

HS – 0.94 (0.12) 0.95 (0.12) 0.90 (0.12)
>HS – 0.86 (0.12) 0.86 (0.15) 0.88 (0.13)
Emp. Status
FT (Ref.)

– – – –

PT – 0.90 (0.14) 0.92 (0.13) 0.93 (0.13)
Not working/
Other

– 0.95 (0.14) 0.94 (0.14) 0.99 (0.13)

Fin. Insecurity – 1.07 (0.04) 1.08+(0.04) 1.06 (0.04)
Birthplace
US (Ref.)

– – – –

Samoa – – 1.02 (0.20) 0.90 (0.17)
Am. Samoa – – 1.09 (0.21) 0.97 (0.17)
Tonga – – 1.36+(0.23) 1.25 (0.22)
Cultural Affinity – – – 1.06*(0.02)
Constant 2.42 (0.50) 2.38 (0.39) 2.02 (0.43) 0.40 (0.18)
QIC-u 1038 990 978 875

**p < 0.001, *p < 0.05, +p < 0.10; all models adjusted for clustering by religious institution.
aDemographic covariates (age, gender, ethnicity, marital status).
bSocioeconomic covariates (education, employment status, financial insecurity).
cBirth country (United States, American Samoa, Samoa, Tonga).
dCultural affinity score.
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an increase in island food consumption. Centered about a mean score of 32.75, a one-point
increase in cultural affinity is associated with a 6% increase in weekly incidents of island
food consumption (IRR = 1.06 ± 0.02, p = 0.002).

Discussion

Although just over 16% of participants reported not eating any island foods during the
previous week, over 20% reported eating island foods at least 6 times (Figure 1). Many par-
ticipants either report very high or very low levels of island food consumption, with rela-
tively few participants reporting mid-range values. This may speak to multiple driving
factors such as availability and affordability of island foods, normative eating behaviors
within subgroup communities, individual eating habits, and expression of culture and
identity – some of which are addressed in the multivariable analysis.

In the first multivariable model, age, ethnicity, and formerly married were significantly
associated with increased island food consumption. Given that older individuals in this
sample were more likely to be born outside of the United States and may be more used
to eating island foods, this is not a surprising finding (Bell et al. 1999). A study of the
dietary preferences of Samoan teenagers in Auckland showed that the children preferred
Westernized ‘junk’ foods such as fast foods, fizzy drinks, sweets, and fried foods although
traditional foods were eaten when purchased by older, female relatives (Fuamatu 1997).
Pacific Islander Americans are a young population and these types of foods have been
linked to negative health outcomes such as obesity and diabetes (Duffey et al. 2012;
Grimes et al. 2013; Liese et al. 2009; McNaughton, Mishra, and Brunner 2008; Panapasa
2009; van Dam et al. 2002). If this eating pattern exhibited among the youth of Auckland is
widespread among Pacific Islander youth, the population could face even worse health
consequences in coming decades.

Upon addition of socioeconomic variables in the second multivariable model, age and
ethnicity retain significance while “formerly married” gains statistical significance. This
finding is surprising since age is significantly correlated with marital status – those

Figure 2. Frequency of island food consumption in past week.
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formerly married are, on average, 63.18 years of age while those living with partners are
48.12 years, and those never married are 25.32 years old – and older individuals in this
population report higher island food consumption. However, this result is shown in a
model that already controls for the effect of age. This means that for individuals of the
same age, those who are formerly married are less likely to eat island foods compared
to those who are living with a partner or never married. Although it is beyond the
scope of this study, perhaps these individuals are turning to Western convenience
foods. One further layer of conclusion in this finding is that of the 28 individuals who
reported being formerly married, only six are men and 22 are women. Recall that Bell
et al. (1999) reported men eating slightly more traditional foods than women. It is possible
that an aspect of gender roles within Pacific Islander communities are influencing the
types foods men and women eat.

One notable socioeconomic variable that did not reach statistical significance, except
for at a very marginal level in the third model and then was attenuated during the final
model, was financial insecurity. In other settings, the consumption of some types of
island foods such as mutton flaps or corned beef has been linked to lower cost in compari-
son to leaner meats (Evans et al. 2002; Gewertz and Errington 2010). However, this analy-
sis suggests that island food consumption is not driven by financial difficulties in this
population. This lends even more weight to the suggestion that island food consumption
is primarily driven by personal habit or cultural factors.

In the final two multivariable models, the cultural variables birth country and cultural
affinity were both statistically significant predictors of island food consumption, but the
effect of birth country was attenuated once cultural affinity was added in the final
model. The significant difference in island food consumption between Samoans and
Tongans may be explained by differences in birth country, since a higher proportion of
Samoans were born either in the United States or American Samoa compared to
Tongans. This is supported by the loss of significance for the effect of ethnicity upon
the addition of birth country. Evidence for variation in Pacific Islanders’ dietary patterns
based on island nativity and subsequent migration to a more Western or urbanized
environment is plentiful and suggests that individuals living in more Westernized or urba-
nized environments eat fewer traditional foods and more Western foods (Pawson and
Janes 1981; Stanhope and Prior 1980; Stanhope, Sampson, and Prior 1981). The finding
that Tongan birthplace was significantly associated with increased island food consump-
tion is not surprising. Tonga is, by far, the most rural, least Americanized, and geographi-
cally distant of the three foreign birthplaces. Culturally, Tonga stands proud as the only
Pacific Island nation never to surrender its sovereignty to a foreign power and does not
have the political ties to the United States that American Samoa has.

Finally, cultural affinity is one of two strong, significant predictors of island food con-
sumption in the final model. Given that all other predictors are identical between two
PIHS participants, the one with a higher reported cultural affinity score is expected to
also report a higher level of island food consumption. However, this result does not
explain what aspect of cultural affinity is responsible for this association. Social norms,
habit, identity, or political assertion could all be potential driving factors of culturally-
related food choice. For example, a study of Native Hawaiian migrants to Las Vegas,
Nevada revealed that consumption of Hawaiian foods was associated with well-being,
mitigating homesickness, and comfort (Lassetter 2011). The migrants also indicated
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that they believed some Hawaiian foods to be ‘unhealthy’ and that portion control was dif-
ficult, suggesting an emotional connection between food consumption and culture; eating
increased portions of foods that reminded them of home lessened feelings of isolation and
homesickness (Lassetter 2011). This conclusion is beyond the scope of this analysis, but
future work may be better able to inform the relationship between cultural affinity and
island food consumption.

There are multiple strengths and limitations of this analysis that should be addressed.
There are no other known studies that have examined patterns of island food consump-
tion among Pacific Islander Americans. This study also used robust statistical techniques
to account for potential confounders and community-level clustering to create a dataset
whose responses are generalizable to the entire population of Samoans and Tongans
living in California. However, there are also limitations. First, the PIHS is a pilot test of
a larger, forthcoming project. Therefore, ethnic diversity within the sample is limited
and participants were chosen specifically from Samoan and Tongan faith-based organiz-
ations (S. V. Panapasa, Jackson, Caldwell, Heeringa, et al., 2012b). The inclusion of two
ethnic groups and recruitment from religious organizations may limit the generalizability
of this sample. Second, these data are cross-sectional in nature, which makes causal infer-
ence impossible and self-report data could introduce social desirability or recall bias.
Third, the high alpha value chosen for tests of significance in order to show trending
within a relatively small data set greatly increased the possibility of type I error. Lastly,
the global nature and self-definition of the island foods variable made nuanced interpret-
ation difficult. The island foods variable used in this analysis did not differentiate between
the type or nutritional quality of island foods consumed as there are many types of island
foods that vary greatly in availability and nutritional content both within the Pacific region
and the Pacific diaspora. Canned coconut milk and canned pork products are lower in
nutritional quality than their fresh counterparts, but are widely available in the continental
United States and have been accepted as convenient substitutes. It is unknown whether
fresh, high-quality fish may be more or less available to the participants of this study
given the high cost of fresh fish in many Pacific Islands (and subsequent consumption
of canned fish as a cheaper alternative). Furthermore, ‘traditional’ diets also vary widely
throughout the Pacific Islands. Although this study population only included Samoan
and Tongan individuals, the study was designed as a pilot test for a larger, national
study in which all Pacific Islanders will be included. Therefore, a global islands food vari-
able allows for more flexibility and self-definition across ethnic groups. Future research
should explore how foods consumed by participants vary by nutritional quality.

This analysis is simply the first step in answering important questions regarding the
dietary choices of one of the fastest growing ethnic groups in California that also experi-
ences elevated rates of diet-related health outcomes such as obesity, cardiovascular disease,
and diabetes. Although the results of this study are not generalizable to a national popu-
lation, they contribute to the larger body of knowledge regarding culture, migration, and
dietary patterns in Pacific Islander Americans. Understanding the food choices of this
population could help policy makers and community members to address diet-related
health disparities in this and other minority populations. Furthermore, this analysis gen-
erates other questions for future research such as which specific aspects of cultural affinity
influence island food consumption or how the relationships between various character-
istics and island food consumption are moderated by cultural affinity.
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