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Objectives. We compared the age at admission and the severity of illness of hospi-

talized Micronesians with 3 other racial/ethnic groups in Hawaii.

Methods.With Hawaii Health Information Corporation inpatient data, we determined

the age at admission and the severity of illness for 162 152 adult, non–pregnancy-related

hospital discharges in Hawaii from 2010 to 2012. We performed multivariable linear

regression analyses within major disease categories by racial/ethnic group. We created

disease categories with all patient refined–diagnosis related groups.

Results. Hospitalized Micronesians were significantly younger at admission than

were comparison racial/ethnic groups across all patient refined–diagnosis related

group categories.The severity of illness forMicronesianswas significantly higher than

was that of all comparison racial/ethnic groups for cardiac and infectious diseases,

higher than was that of Whites and Japanese for cancer and endocrine hospitali-

zations, and higher than was that of Native Hawaiians for substance abuse

hospitalizations.

Conclusions. Micronesians were hospitalized significantly younger and often sicker

than were comparison populations. Our results will be useful to researchers, state

governments, and hospitals, providers, andhealth systems for this vulnerable group. (Am

J Public Health. 2016;106:485–491. doi:10.2105/AJPH.2015.302921)

Pacific Islanders, who are among the
fastest growing racial/ethnic groups in

the United States, often have many unmet
health care needs.1,2 Although often studied
as a single, undifferentiated group because of
sample size limitations, Pacific Islanders are
highly heterogeneous, and it is important to
consider Pacific Islander populations sepa-
rately to understand their health needs and
health care patterns.3,4

Micronesians are a particularly under-
studied group of Pacific Islanders. Micronesia
is a group of thousands of islands in the Pacific
Ocean. Although people from this region
have many distinct cultures and languages, in
the United States they are often all labeled
“Micronesian.”5Themajority ofMicronesians
migrated to the United States following the
signing of a series of treaties known as Com-
pacts of Free Association (COFA) in the 1980s
and 1990s between the United States and 3
Micronesian nations (the Federated States of
Micronesia, the Republic of Palau, and the
Republic of the Marshall Islands). Although
these nations remain independent, the

compacts gave the United States exclusive
military authority over the region, along with
the responsibility to develop their health,
educational, and economic infrastructureswith
the ultimate goal of self-reliance.6 Citizens of
COFA nations are legally eligible to work and
live in the United States without a visa, labor
certification, or limits on length of stay.7

COFA populations face significant social
inequalities in the United States, including
high poverty rates and language barriers.8,9

Micronesia has experienced a variety of his-
torical events that have contributed to poor
health, including US nuclear testing in the
region and the disruption of traditional
economies, cultures, and diets.6,10

Despite US responsibilities under the
compacts, the Personal Responsibility and
Work Opportunity Act of 1996 (Pub L 104–
193, 110 Stat. 2105) deemed COFAmigrants
ineligible for most federal aid programs, in-
cluding federal support for participation in
Medicaid. In 2014, the Ninth Circuit Court
ruled that states are not obligated to provide
COFA migrants with Medicaid, reducing
insurance coverage and health care access
for an already vulnerable community.11,12

This is an increasingly important health
policy issue because Micronesians are among
the fastest growing ethnic groups in
the United States,13 with large communities
in Hawaii, Arkansas, and California.14

Collecting population-based health in-
formation on COFA migrants in the United
States is challenging. Most national and
statewide surveys that use sampling strategies,
such as random sampling and participant
contact via landline telephones, are likely to
undercount Micronesians.15 Even census data
cannot be relied on to enumerate Microne-
sians because they are typically aggregated into
the category “other Pacific Islanders.”16 Al-
though data on Micronesian health are ex-
tremely limited, existing research indicates that
Micronesians living both in their homenations
and in the United States are highly affected by
both chronic and infectious diseases.8,15,17–21

A study using self-reported data fromheads
of households found that Micronesians living
in Hawaii had a high burden of certain
cancers, diabetes, heart disease, skin in-
fections, and chronic infectious diseases.15 A
small study done in Hawaii concluded that

ABOUT THE AUTHORS
Megan Kiyomi Inada Hagiwara and Tetine Lynn Sentell are with the Office of Public Health Studies, University of Hawaii,
Honolulu. Jill Miyamura is with the Hawaii Health Information Corporation, Honolulu. Seiji Yamada is with the Department
of Family Medicine and Community Health, John A. Burns School of Medicine, University of Hawaii.

Correspondence should be sent to Megan Kiyomi Inada Hagiwara, MPH, University of Hawaii, Office of Public Health Studies,
1960 East-West Road, Honolulu, HI 96822 (e-mail: megan.inada@gmail.com). Reprints can be ordered at http://www.ajph.org
by clicking the “Reprints” link.

This article was accepted September 21, 2015.
doi: 10.2105/AJPH.2015.302921

March 2016, Vol 106, No. 3 AJPH Hagiwara et al. Peer Reviewed Research 485

AJPH RESEARCH

mailto:megan.inada@gmail.com
http://www.ajph.org


Micronesians were at risk for certain sexually
transmitted infections.19 A study of 215 627
cancer cases collected by the Guam Cancer
Registry from 1998 to 2008 found that
Micronesians in Guam had the highest
age-adjusted incidence rates for lung, bron-
chus, liver, and cervical cancer of all studied
racial/ethnic groups.20 Besides this handful of
studies, little Micronesian health outcome–
focused research exists.

Yet because of their unique immigration
status and high health burdens, the health of
Micronesian populations in the United
States is of high research and policy rele-
vance.We addressed this gap in the literature
by investigating a particularly expensive area
of the US health care system: hospitaliza-
tions. We compared the severity of illness
(SOI) and the age of hospitalized Micro-
nesians with those of 3 other racial/ethnic
groups in Hawaii. To the best of our
knowledge, our study is the first population-
level analysis of the health of hospitalized
Micronesians.

Racial/ethnic comparison groups were
Native Hawaiians, Japanese, and Whites.
These ethnicities are all large, stable pop-
ulations in Hawaii. In 2012, the percentages
of these populations in the state were esti-
mated as 23.2% Native Hawaiian, 19.3%
White, and 23.1% Japanese.21 Whites are
most often used as the reference group in
national race-based health comparison re-
search. Japanese are among the healthiest
population groups in Hawaii.22,23 Native
Hawaiians are a larger and better studied
Pacific Islander population group than are
Micronesians. They are known to suffer from
significant health inequities in Hawaii and to
be hospitalized younger than most other
racial/ethnic groups in Hawaii.24,25 We
hypothesized that SOI patterns and age for
Micronesian hospitalizations would most
closely follow those ofNativeHawaiians, that
is, they would be younger and sicker than
would Whites and Japanese.

METHODS
We considered detailed discharge data

from all Hawaii hospitalizations from 2010 to
2012 using Hawaii Health Information
Corporation inpatient data.26 The Hawaii
Health Information Corporation collects,
cleans, and verifies patient-level inpatient

discharge data from all hospitalizations in the
state. Data elements include race/ethnicity,
age, gender, insurer, and diagnosis from
primary and secondary International Classifi-
cation of Diseases, Ninth Revision-Clinical
Modification27 (ICD-9-CM) codes. Study data
were de-identified.

We considered adult (those aged 18 years
and older) non–pregnancy-related hospital
discharges in Hawaii from 2010 to 2012 for
Micronesians and the 3 comparison pop-
ulations (n = 162 401). We excluded dis-
charges missing data on patient’s location of
residence (n = 248) or payer type (n= 1),
leaving a sample of 162 152 hospitalizations.

All Patient Refined–Diagnosis
Related Groups

We compared age and SOI within disease
categories. We determined these categories
using the all patient refined–diagnosis
related groups (APR–DRG) from 3M
Health Information Systems grouper, ver-
sion 29.28 APR–DRGs are clinically useful
combinations derived from groupings of
discharge ICD-9-CM codes29 and are
commonly used by hospitals and other
health care systems. Because of the large
number of available APR–DRGs (> 300)
and the goal of providing a comprehensive,
general portrait of hospitalized Microne-
sians, we grouped APR–DRGs under
overarching disease categories (e.g., cancer,
infectious disease) using related APR–DRG
types.30 We included only entries coded
within these disease categories in the
final analyses (analyses were within disease
category types), leaving an analysis sample
of 87 240 hospitalizations. (More detailed
information about disease categories is
available as a supplement to the online
version of this article at http://www.ajph.
org as Appendix A.)

We identified multiple hospitalizations of
an individual within each disease category,
and we used only the first entry within disease
category for each individual. This was so that
particularly sick individuals who were hos-
pitalized multiple times would not affect
racial/ethnic group comparisons. (For ex-
ample, if we included many hospitalizations
for 1 very sick Micronesian respondent in the
analysis, that 1 individual might skew the
average SOI of the Micronesian racial/ethnic

group for that disease category, particularly in
disease categories with small numbers of
discharges.) This left an unduplicated analysis
sample of 69 449 unique individuals within
disease categories. (A flowchart of the study
samples is available as a supplement to the
online version of this article at http://www.
ajph.org as Appendix B.)

We determined SOI using 3M Health
Information Systems classification methods,
which examine “the extent of physiological
decomposition or organ system loss of
function”within the APR–DRG.31 The 3M
Health Information Systems SOI classifica-
tion method considers primary and secondary
diagnoses and procedures from ICD-9-CM
discharge codes as well as age, gender, and
discharge disposition. Possible illness severity
scores range from1 to 4; higher scores indicate
greater severity.

We measured age continuously 0 to 90
(top coded). For descriptive purposes, we also
grouped age into 3 categories representing
younger (18–44 years), middle (45–64 years),
and older (‡ 65 years) age on the basis of
evidence of shifting disease risk after age 45
years in Micronesians living in Hawaii15 and
Medicare eligibility after age 65 years.

We created the Hawaii Health In-
formation Corporation race/ethnicity vari-
able from categories available consistently
across all hospitals in Hawaii during the study
period. This was self-reported by patients at
intake as 1 primary race/ethnicity. Thus, we
counted mixed-race patients under their
primary self-reported racial/ethnic identity.
We focused on Micronesians, Native
Hawaiians, Japanese, and Whites. Microne-
sians included individuals reporting Mar-
shallese or other Micronesian (excluding
Guamanian and Chamorro) as their primary
racial/ethnic identity.

Multivariable models included gender,
insurance status, and location of residence.
We chose covariates a priori on the basis of
previous research and theory about factors
relevant to age and SOI.32–34 We categorized
insurance status as Department of Defense,
public (Medicare and Medicaid), private, and
self-pay.We categorized location of residence
as Hawaii not Oahu, Oahu, and outside
Hawaii; we included this, in particular, to
capture possible differences caused by limited
availability of health care on Hawaii’s
neighboring islands.35
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Statistical Analysis
This was a cross-sectional study. We used

Stata version 12.036 to conduct the analysis.
We calculated average SOI and age by race/
ethnicity for unduplicated individuals in each
disease category. We considered significant
differences in the average SOI and age across
the 4 racial/ethnic groups using analysis of
variance. With linear regression models, we
tested for significant differences in SOI and
age between the racial/ethnic groups within
APR–DRG categories after controlling for
other factors, with Micronesian as the refer-
ence group.

All SOI models included payer, location,
age, and gender. All age models included
payer, location, and gender.

For both models, we also performed
sensitivity analyses considering only those
younger than 65 years (which included the
majority of the Micronesians in this study) to
see if the relationships found across all ages
held only among this younger group.

RESULTS
Micronesians accounted for 2.15% of the

total sample (n = 3486); 47.50% of Micro-
nesians were women. The majority lived on
Oahu and had public insurance (primarily
Medicaid). Eighty-two percent of the Mi-
cronesian sample was younger than 65 years,
a significantly higher percentage than for the
comparison racial/ethnic groups, with amean
age of 50.3 years (SD= 16.04). Micronesians
were significantlymore likely thanwere other
studied groups to have Medicaid (P< .001)
and to be self-pay (P < .001). Detailed de-
mographic information about Micronesians
and other studied racial/ethnic groups is
available as a supplement to the online version
of this article at http://www.ajph.org as
Appendix C. The analysis sample of 87 240
hospitalizations had 1965 Micronesian dis-
charges from 1615 Micronesian individuals.

Figure 1 shows the mean, unadjusted ages
by racial/ethnic group overall. Unadjusted
differences in age across racial/ethnic groups
within disease types are shown in a supplement
to the online version of this article at http://
www.ajph.org as Appendix D. Racial/ethnic
comparisons were significant (P < .001) for all
disease categories. Table 1 shows the results of
the multivariable models comparing the ages

of Micronesians to the comparison racial/
ethnic groups. Even after controlling for
gender, payer type, and location of residence,
Micronesians were significantly (P < .05)
younger than were all other ethnic groups
across all disease categories (with the excep-
tion of the nonsignificant difference in age
between Micronesians and Native Hawaiians
for mental health, skin, and substance abuse–
related admissions).

Figure 2 shows the mean, unadjusted SOI
by racial/ethnic group overall. The un-
adjusted differences in SOI across racial/
ethnic groups within disease types are shown
in a supplement to the online version of this
article at http://www.ajph.org as Appendix
E.Racial/ethnic comparisonswere significant
for all disease types except cancer. Table 2
shows the results of the multivariable models
comparing the SOI of Micronesians with that
of the other racial/ethnic groups. After con-
trolling for other factors, the SOI for cardiac
and infectious disease–related APR–DRGs
groups was significantly higher for Micro-
nesians than for all other groups.Micronesians
also had a significantly higher SOI for cancer
and endocrine-related hospitalizations than
did Japanese and Whites, significantly
higher SOI for substance abuse–related hos-
pitalizations than did Native Hawaiians, and
significantly higher SOI for skin-related
hospitalization than didWhites. Even inmany
disease categories without statistically signifi-
cant differences for SOI between racial/ethnic
groups, therewas a trend towardMicronesians
having a higher SOI score.

Other significant variables in the multi-
variable models are available in a supplement
to the online version of this article at http://
www.ajph.org as Appendixes F and G. Age
was significant in all SOI models, with in-
creasing age associated with higher SOI.
Payer, gender, and residence location were
significant inmany, but not all,models.When
these variables were significant, women
typically had lower SOI and were older than
were men, not being from Hawaii was as-
sociated with older age and lower SOI
compared with those fromOahu, and having
a public payer was associated with higher SOI
and increased age.

Considering our analyses only among
those younger than 65 years (results not
shown), findings were similar. Micronesians
had significantly worse SOI for cardiac and
infectious disease–related hospitalizations
than did the comparison racial/ethnic groups,
significantly worse SOI for cancer-related
hospitalizations than did Japanese andWhites,
and significantly worse SOI for substance
abuse–related hospitalizations than didNative
Hawaiians. The only difference in SOI
models among those younger than 65
years specifically was that the SOI for
endocrine-related hospitalizations were only
significantly worse for Micronesians than for
Whites; in the larger sample, they were also
significantly higher for Micronesians than for
Japanese.

For age models among those younger than
65 years (results not shown), Micronesians
were hospitalized significantly younger than
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FIGURE 1—Average Age in Years in Overall Sample by Race/Ethnicity: Hawaii, 2010–2012
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were Japanese for all disease categories except
for substance abuse and endocrine-related
hospitalizations (no longer significant) and
were younger thanwereWhites for all disease
categories except for dental, skin, and
endocrine-related hospitalizations (no longer

significant). The major difference in the
younger than 65 years analyses was that
Micronesians were not hospitalized at
younger ages than were Native Hawaiians.
Among those younger than 65 years, age
comparisons between Micronesians and

NativeHawaiians were not significant for any
disease categories except in endocrine-related
hospitalizations for which Native Hawaiians
were significantly younger than were Mi-
cronesians by 3.5 years.

DISCUSSION
Micronesians were hospitalized signifi-

cantly younger than were 3 major ethnic
groups in Hawaii in all disease categories. In
overall analyses, Micronesians were even
significantly younger than were Native
Hawaiians, with differences ranging from 11
years for cancer-related hospitalizations to 7
years for endocrine-related hospitalizations.
Even among only those who were younger
than 65 years, Micronesians were consistently
hospitalized at younger ages than were
Japanese and Whites.

Micronesians were also hospitalized with
significantly worse SOI than were the com-
parison racial/ethnic groups in several disease
categories, including infectious disease, car-
diac, cancer, endocrine, and substance abuse.
For the hospitalized conditions for which
Micronesians had a significantly worse SOI,
they were also significantly younger than
were all 3 comparison racial/ethnic groups
(with the exception of substance abuse
compared with Native Hawaiians). For in-
stance, compared with Japanese, Whites, and
Native Hawaiians, respectively, Microne-
sians’mean age was less by 24, 13, and 7 years
for endocrine-related hospitalization and 20,

TABLE 1—Adjusted Differences in Age at Hospitalization by Race/Ethnicity Relative to Micronesians: Hawaii, 2010–2012

Diagnosis
Category

Micronesian (Ref),
Mean Age, y

Native Hawaiian,
Adjusted Difference (95% CI)

Japanese, Adjusted
Difference (95% CI)

White, Adjusted
Difference (95% CI)

Total no. 50.3 7.8 (7.3, 8.3) 23.1 (22.6, 23.6) 13.6 (13.1, 14.1)

Cancer 52.3 11.2 (8.9, 13.6) 20.0 (17.6, 22.3) 15.7 (13.4, 18.0)

Dental 39.5 10.1 (2.4, 17.8) 29.7 (22.1, 37.4) 18.9 (11.3, 26.4)

Skin 44.9 4.9 (–1.1, 11.0) 22.3 (16.2, 28.3) 10.8 (4.8, 16.7)

Mental health 34.0 4.7 (–1.4, 10.7) 19.2 (13.1, 25.3) 9.6 (3.6, 15.6)

Substance abuse 36.2 5.8 (–1.0, 12.6) 13.1 (6.0, 20.2) 10.0 (3.3, 16.7)

Endocrine 54.4 6.9 (4.1, 9.7) 24.2 (21.5, 27.0) 12.8 (10.0, 15.5)

Cardiac 55.8 8.0 (7.0, 9.1) 20.2 (19.2, 21.2) 14.5 (13.5, 15.5)

Pulmonary 53.3 7.4 (5.7, 9.2) 23.3 (21.6, 25.1) 14.2 (12.5, 16.0)

Infectious 50.9 7.5 (6.0, 9.1) 23.1 (21.5, 24.6) 12.6 (11.1, 14.1)

Note. CI = confidence interval. The sample size was n = 162 152.We adjusted all models for payer, location of residence, and gender. Micronesian: n = 3486, 47.5%
women; Native Hawaiian: n = 37 734, 51.2% women; Japanese: n = 49 105, 51.8% women; White: n = 71827, 45.4% women.
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FIGURE 2—Average Severity of Illness in Overall Sample by Race/Ethnicity: Hawaii, 2010–2012
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15, and 8 years for cardiac-related
hospitalizations.

These findings support our hypothesis that,
similar to Native Hawaiians, Micronesians are
hospitalized younger and sicker than are
Whites and Japanese, even considering only
individuals younger than 65 years. Addi-
tionally, Micronesians were hospitalized
younger and sicker formany disease categories
thanwereNativeHawaiians, a Pacific Islander
group known to have significant health dis-
parities in Hawaii.24,25 In comparisons just
among those younger than 65 years, Micro-
nesians still had worse SOI than did Native
Hawaiians in several disease categories.

To our knowledge, our study is the first to
quantify the existence of these health issues
among the hospitalized Micronesian pop-
ulation. Previous research of health inequities
in theMicronesian community supports these
findings. As inpatient hospital costs account
for nearly one third of all health care expenses
for the US noninstitutionalized population,37

it is imperative to understand how our social
policies affect hospital costs and how to better
decrease costs while providing adequate care.
This includes providing interpretation and
navigational services to Micronesian patients5

as well as offering affordable, culturally
competent primary care.38

Findings suggest that Micronesians con-
tract illnesses severe enough to require
inpatient hospital care younger than do

comparison racial/ethnic groups. Microne-
sians may therefore have both decreased
numbers of healthy years of life and overall
shorter life expectancies. Alternatively, it may
be that older Micronesians return to their
home islands, particularly when they have
terminal illnesses, or because they find the
US health care system too complex,
stressful, or discriminatory, which may
skew the mean age of hospitalized
Micronesians.39 Additionally, because it is
primarily an immigrant population with the
majority arriving recently, the Micronesian
population in Hawaii is likely to be
younger than are the other studied racial/
ethnic groups.

We tried to address the effect of population
distribution patterns in our sensitivity anal-
yses, considering only those younger than 65
years. Standard age adjustment is challenging
because of the lack of reliable population-
level data on Micronesians in the United
States. Improved population-level data on
Micronesians population size and immigra-
tion patterns would allow a better un-
derstanding of these issues. However, even if
population distribution differences do explain
our age-related findings, it is important from
a clinical perspective to understand the ex-
treme youth with which Micronesians are
hospitalized for illnesses more commonly
seen among older populations in other racial/
ethnic groups.

Health inequities suffered by citizens of
COFA nations stem from historical events,6

immigration and health policies,40 and
cultural differences.41 US geopolitical in-
volvement affecting Micronesians’ health
includes the testing of nuclear weapons in
the Marshall Islands,42,43 with attendant
radiation-related health consequences, in-
cluding a higher incidence of certain can-
cers.44 The testing also devastated lands,
increasing dependence on US subsidies, in-
cluding canned meat and white rice, which
contribute to chronic diseases such as diabetes
and hypertension.6 Despite US promises to
increase support to these nations, sanitation45

and health care infrastructure remain in-
adequate. Global warming and sea-level rise
are making human habitation in low-lying
atolls increasingly difficult.46 These factors
have ledmanyCOFAmigrants to come to the
United States with significant health care
needs.

In some cases individuals have gone di-
rectly from the airport to the emergency
department.10 Micronesian access to needed
preventive care has also been limited by US
health policies.40,47 Additionally, a qualitative
study41 identified possible barriers to timely
care for a specific Micronesian population
(Marshallese) living in Hawaii, including
cultural beliefs surrounding pain tolerance,
dependence on limited social networks, and
mistrust of the Western health system. Our

TABLE 2—Adjusted Differences in Severity of Illness by Race/Ethnicity Relative to Micronesians: Hawaii, 2010–2012

Diagnosis Category Micronesian (Ref), Mean SOI Native Hawaiian, Adjusted Difference (95% CI) Japanese, Adjusted Difference (95% CI) White, Adjusted Difference (95% CI)

Total no.a 2.45 –0.15 (–0.19, –0.12) –0.35 (–0.39, –0.32) –0.36 (–0.39, –0.33)

Cancer 2.65 –0.06 (–0.24, 0.13) –0.23 (–0.41, –0.04) –0.20 (–0.38, –0.02)

Dental 1.77 0.08 (–0.28, 0.46) –0.01 (–0.40, 0.37) –0.13 (–0.49, 0.24)

Skin 2.11 –0.16 (–0.43, 0.11) –0.19 (–0.48, 0.08) –0.27 (–0.54, 0.00)

Mental health 1.64 –0.06 (–0.28, 0.16) –0.002 (–0.22, 0.22) –0.12 (–0.34, 0.09)

Substance abuse 2.33 –0.36 (–0.71, –0.01) –0.30 (–0.67, 0.06) –0.33 (–0.68, 0.01)

Endocrine 2.52 –0.11 (–0.27, 0.05) –0.25 (–0.41, –0.09) –0.21 (–0.36, –0.06)

Cardiac 2.49 –0.10 (–0.18, –0.02) –0.29 (–0.37, –0.21) –0.34 (–0.42, –0.26)

Pulmonary 2.46 0.02 (–0.09, 0.14) –0.11 (–0.22, 0.01) –0.07 (–0.18, 0.04)

Infectious 2.80 –0.26 (–0.35, –0.17) –0.39 (–0.49, –0.30) –0.46 (–0.55, –0.37)

Note. CI = confidence interval. We adjusted all models for age, payer, location of residence, and gender. The sample size was n = 162 152. Micronesian: n = 3486,
47.5% women; Native Hawaiian: n = 37734, 51.2% women; Japanese: n = 49 105, 51.8% women; White: n = 71827, 45.4% women.
aThe 3M Health Information Systems severity of illness (SOI) score range was 1–4, with higher scores indicating worse SOI. 3M designed this metric to
be used specifically in all patient refined–diagnosis related groups disease categories, and thus overall SOI may not be a meaningful metric. We have included
it here because the information on the Micronesian population is limited, and it thus allows a broad comparison of SOI with other hospitalized racial/ethnic
groups. However, it should not be considered a definitive measure of SOI overall for any population group considering these caveats.
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findings likely reflect some of the conse-
quences of these myriad factors in hospitali-
zations. These challenges are ongoing and
relevant to other immigrant populations in
the United States.48

Limitations
A limitation to our study is that, because it

remains difficult to enumerate the total Mi-
cronesian population in Hawaii, we were
unable to calculate incidence rates for any
particular disease category. Although an es-
timated 15 000 COFAmigrants currently live
in Hawaii,15 population specifics are chal-
lenging to determine because of factors such
as unstable housing, lack of telephones, and
back-and-forth migration coupled with the
lack of detailed classifications for this pop-
ulation in the US Census and other data
systems.

Also, we were able to study only a 3-year
time frame because not all hospitals in Hawaii
disaggregated race/ethnicity to include Mi-
cronesians as a separate category until 2010.
As the numbers of Micronesians continue to
grow in theUnited States, we hope that more
data collection systems will include Micro-
nesians as their own category (and disaggre-
gate Micronesians into specific ethnicities,
e.g., Marshallese, Chuukese) to help build
more robust data on this population.

Information bias may have been in-
troduced by our use of primary, self-reported
race/ethnicity, especially because Hawaii has
a large mixed-race population.49 However,
the implications for our findings are uncertain
because mixed racial/ethnic identity and
health are extremely understudied.50 This is
an important area for future research, par-
ticularly because of changing population
demographics.50

Additionally, selection bias may have been
introduced because we studied only certain
conditions. We included conditions likely to
be common in the Micronesian population,
such as cancer, dental disease,51 and infectious
disease.15 Although we included 61% of
Micronesian hospitalizations during this pe-
riod in the specific disease categories used,
other illnesses may be important. Also, we
grouped multiple APR–DRGs into larger
disease categories because of the many
APR–DRGs coupled with small numbers of
Micronesians for any specific APR–DRG.

When larger Micronesian samples become
available, considering age at hospitalization
and SOI of illness within specific, common
APR–DRGs will be useful. Research on
these topics in other clinical contexts, such as
emergency departments and outpatient set-
tings, is also recommended.

Ideally, our models would have included
other factors of particular relevance for Mi-
cronesians, such as length of time in the
United States, acculturation levels, reasons for
migrating to Hawaii, and whether they were
from a COFA nation specifically. Social
factors such as education, income, and
housing status would also likely help explain
study findings. Such factors are not typically
included in hospital administrative data, but
there is a growing interest in adding these
factors to such databases,52 which would be
useful for future research. Comparing these
factors across SOI and age would be useful.
Lastly, we did not know if the hospitalizations
represented in our data were the patients’
initial visit to the hospital for their condition.

Conclusions
We studied this issue in Hawaii, a Pacific

location with a growing Micronesian pop-
ulation, an active Micronesian advocacy
community, and a unique history of health
care coverage for COFA populations.12

Other states have distinct Micronesian im-
migration patterns (e.g., many Marshallese
have located in Arkansas to work in the
poultry industry) and have made different
policy decisions regardingMicronesian health
care coverage.53 Because locations with
smaller Micronesian communities may also
have fewer provisions for translation and
cultural competency, this may result in even
more dramatic health disparities than those
reported here.However, asHawaii is closer to
COFA nations, sicker Micronesians may be
more likely to come toHawaii54 than to go to
more distant locations. Future research of
Micronesians in other US communities
would be useful to understand these issues.

In a population-based sample over 3 years,
Micronesians were hospitalized significantly
younger and, in many cases, sicker than were
comparison populations in Hawaii. Findings
should be of interest to many, including re-
searchers, state governments that shoulder
significant health care burdens for these

populations, and hospitals, providers, and
health systems that provide care (in some cases
uncompensated) for this vulnerable
group.
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