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Abstract
Diabetes is a growing epidemic in the United States with significant racial 
and ethnic health disparities among minorities. In Pacific Islanders, diabetes 
ranks as the fifth leading cause of death, higher than the national average. 
Despite this, little is known about diabetes in this population, and even less so 
in subpopulations such as Micronesians. To target these high-risk individuals, 
a federally qualified health center on Hawai‘i Island started a multi-disciplinary 
diabetes care program for two Micronesian populations. This manuscript 
describes the characteristics of the Marshallese and Chuukese patients with 
diabetes enrolled in this program. Program enrollees had low socioeconomic 
status and poor health literacy, as well as high prevalence of co-morbidities 
commonly linked with diabetes. These findings support the data available on 
Micronesian populations and highlight the need to develop approaches that will 
improve health outcomes and bridge health disparities for these individuals.
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Introduction
More than 25 million people, 8.3% of the United States’ 
population, have diabetes.1 Diabetes is a major cause of both 
macrovascular and microvascular health complications, making 
it the seventh leading cause of death in the United States.1 In 
the Asian American and Pacific Islander population, diabetes 
ranks even higher as the fifth leading cause of death.2	
	 Racial and ethnic disparities in incidence, prevalence, and 
treatment of type 2 diabetes are a public health concern and 
challenge. Health disparities among Hispanics and African 
Americans have been well documented in the literature, but 
little information is known about Pacific Islanders, including 
Micronesians.3-6

	 Because of their small population size, Native Hawaiians 
and Pacific Islanders (NHPI) are typically grouped together for 
analysis; nevertheless, it is important to examine subpopulations 
independently as differences exist between rates of obesity, 
health status, and healthcare access.7 According to the 2010 
Census, 1.2 million people, 0.4% of the United States popula-
tion, identified as NHPI alone or in combination with one or 
more races. Although the percentage may be small, the NHPI 
cohort grew more than three times faster than the total United 
States population, 35% compared to 9.7%, between 2000 and 
2010.8

	 Micronesians specifically are the newest and fastest growing 
group of immigrants to Hawai‘i, with the number of immigrants 
in Hawai‘i rising from just 229 in 1986 to 3,355 by 1997, with 
60.9% of them living in poverty.9 As of 2006, it was estimated 
that 14,000 Micronesian immigrants lived in Hawai‘i, with 15% 

of them living on Hawai‘i Island.10 Despite rapid growth, there 
is limited knowledge of health care and health disparities in 
NHPI as a whole and even less in its constituent populations.
	 The information that is available regarding NHPI reflects 
multiple health disparities and poor health status. Risk factors 
contributing to metabolic syndrome, including low activity 
levels, poor diet, tobacco use, and obesity, are high.11-12 This 
may contribute to a diabetes prevalence that is two to four times 
higher in NHPI than the general population, afflicting over 
20,000 Native Hawaiians in the state.13-16 In addition, there are 
also intra-state health disparities with Hawai‘i Island having 
a higher diabetes incidence than the overall state average.17 
Micronesians suffer disproportionately from diabetes as well, 
partially due to high levels of obesity.18-21 Finally, NHPI are 
less likely to be aware of their chronic diseases, as well as less 
likely to be treated.15

	 Some efforts have been made to bridge these health dispari-
ties and improve quality of care for NHPI. For example, the 
PILI ‘Ohana Pilot Project promoted weight loss in a targeted, 
culturally adapted approach in five NHPI communities and 
showed a statistically significant weight reduction after program 
completion.22	
	 Reducing disparities in this high-risk population may require 
focused programs and targeted interventions. There is little data 
on the socioeconomic and clinical characteristics of Microne-
sians with diabetes. Hence, the purpose of this study was to 
describe the characteristics of two Micronesian populations at 
a federally qualified health center (FQHC) on Hawai‘i Island. 	               

Methods
Study Population
Bay Clinic Inc. (BCI) nonprofit community health centers 
serve the health care needs of Hilo, Puna, and Ka‘u on Hawai‘i 
Island. BCI is the only FQHC and safety-net service provider 
for the communities located in East and South Hawai‘i, serving 
a combined population of 86,156 people. Five clinics provide 
primary and preventive medical care for those who experience 
geographic, cultural, financial, and social barriers to healthcare 
services.
	 BCI provides healthcare to residents spanning 2,048 square 
miles of rural and remote geography. The entire area is federally 
designated as a Medically Underserved Area/Population (MUA/
MUP), Dental Health Provider Shortage area, and Mental Health 
Provider Shortage area. Forty three percent of the service area’s 
residents live below the federal poverty line with 1 in 3 receiv-
ing food stamps, and 2 in 5 on Temporary Assistance for Needy 
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Families (TANF). The regional unemployment rate is 12% with 
some areas reaching 16%, and the per capita income of $13,265 
is one of the lowest in the state. Within the patient population, 
17% of adults and 12% of children are uninsured. The major-
ity (58%) of BCI patients are Medicaid/QUEST beneficiaries; 
10% are Medicare beneficiaries, 17% are uninsured and 15% 
are privately insured. The area hosts a large NHPI population, 
with 27% of the BCI patient population identifying with only 
NHPI ancestry.23

	 In 2006, in response to the diabetes epidemic, BCI piloted 
the Bay Clinic Diabetic Project at their Hilo facility based on 
national standards for diabetes self-management education 
and support. The program had open enrollment, regardless 
of level of diabetes control. The Hilo BCI facility hosted two 
Diabetes Self-Management Education (DSME) programs, one 
for Chuukese (n =21) and one for Marshallese (n=36) patients. 
At the end of the trial period, participants showed significant 
improvements in measured health indicators including glyco-
sylated hemoglobin (A1c) and blood pressure.24 

Data Collection
For patients who participated in the program, Marshallese and 
Chuukese patient data was collected retrospectively from pa-
tient charts and the electronic medical record (BCI transitioned 
from paper charts to electronic medical records during the data 
collection period).	
				                        
Health Indicators
Baseline health information, such as number of chronic medi-
cation conditions, were collected through identification of all 
non-acute ICD-9 codes for the patient listed under their past 
medical history in the medical record.
	 Clinical health indicators included A1c, low-density lipopro-
tein cholesterol (LDL-C), high-density lipoprotein cholesterol 
(HDL-C), triglycerides (TG), total cholesterol (TC), body 
mass index (BMI) and blood pressure (systolic and diastolic). 
Information was collected for the fourth quarter of 2010 prior 
to the integration of clinical pharmacist services. If no data was 
available during this period then the most recent data going 
backwards in time was considered baseline.
	 As this was a descriptive study, no statistical tests were per-
formed. The study was approved as exempt by the University 
of Hawai‘i Institutional Review Board. 

Results
Demographic information for Marshallese and Chuukese pa-
tients in the Hilo BCI DSME program is summarized in Table 
1. The mean age of Micronesian patients with diabetes was 56 
years. Overall, 24% of the population completed grade school 
and 37% completed high school as their highest level of educa-
tion. Household size tended to be larger for Chuukese, with 21% 
of Chuukese and 7% of Marshallese having households of 5 to 
6 members. Income for 94%of the overall population was less 
than $20,000 annually with 79% receiving Medicaid benefits.

Table 1. Demographic Characteristics of Marshallese and Chuukese 
Patients with Diabetes.

Overall 
(n=57)

Marshallese 
(n=36)

Chuukese 
(n=21)

Age [Mean (SD)] 56.8 (1.1) 56.0 (1.6) 58.1 (1.9)
Female (%) 44.6 42.9 47.6
Highest Education level (%)
   Some grade school 4.9 3.7 7.1
   Grade school graduate 24.4 18.5 35.7
   Some high school 14.6 22.2 0
   High school graduate 36.6 33.3 42.9
   Some college 4.9 7.4 0
   College graduate 14.6 14.8 14.3
Income level (%)
   Less than $20,000 93.8 93.6 94.4
   $20-39,000 4.2 3,2 5.6
   $40,000+ 2.0 3.2 0
Household size (%)
   1-2 61.2 70.0 47.4
   3-4 26.5 23.3 31.6
   5-6 12.2 6.7 21.1
Type of coverage (%)
   Medicaid 78.6 65.7 100
   Medicare 1.8 2.8 0
   Medicaid and Medicare 5.3 8.3 0

	 Patient health characteristics from the year 2010 for the two 
groups are summarized in Table 2. The majority (81%) of the 
Chuukese population were obese, compared to 43% for the 
Marshallese population. Also, 14% of Chuukese were current 
smokers, compared to 3% of Marshallese. The study group on 
average took 4.4 medications with most of these medications 
targeted for diabetes and chronic disease states including hy-
pertension, dyslipidemia, and other cardiovascular disease.
	 Table 3 summarizes clinical health indicators for the Mi-
cronesian population. The overall BMI average was 32.6. The 
average A1c was 8.8% (goal <7% for most individuals with 
diabetes), LDL cholesterol was 105.5 mg/dL, HDL cholesterol 
was 37.5 mg/dL, and triglycerides were 159 mg/dL.		
			               
Discussion
Programs specifically designed for populations with poor health 
and socioeconomic standing may improve health outcomes 
for these individuals. This study described the characteristics 
of participants enrolled in one such program developed for 
NHPI, specifically a Micronesian subpopulation with diabetes, 
and examined characteristics of those enrolled in the program. 
Current data on NHPI health status is limited, with even less 
information available for Micronesians. What information there 
is indicates that NHPI have poor health status disproportion-
ate to national averages; data from this study supports this and 



HAWAI‘I JOURNAL OF MEDICINE & PUBLIC HEALTH, JUNE 2014, VOL 73, NO 6
170

Table 3. Clinical Health Indicators of Marshallese and Chuukese 
Patients with Diabetes.

Overall 
(n=57)

Marshallese 
(n=36)

Chuukese 
(n=21)

Weight [Mean Kg (SD)] 83.1 (2.6) 77.9 (3.2) 92.0 (3.5)
Body Mass Index (BMI) 32.6 (0.96) 30.7(1.1) 35.8(1.6)
A1c 8.8 (0.3) 9.1 (0.4) 8.3 (0.3)
LDL 105.5 (.48) 105.2 (6.0) 106.0 (8.2)
HDL 37.5 (0.9) 37.8 (1.3) 37.0 (1.3)
Total Cholesterol 172.6 (5.7) 175.7 (7.6) 167.5 (8.7)
Triglycerides 159.4 (15.5) 173.5 (22.7) 135.9 (16.3)
Systolic Blood Pressure 127.3 (2.7) 126.8 (3.7) 128.3 (3.8)
Diastolic Blood Pressure 76.4 (1.3) 77.2 (1.5) 74.9 (2.7)

Table 2. Health Characteristics of Marshalles and Chuukese Patients 
with Diabetes.

Overall 
(n=57)

Marshallese 
(n=36)

Chuukese 
(n=21)

Obese (BMI >30)  (%) 57.1 42.9 81.0
Current smoker (%) 7.3 2.9 14.3
Former smoker (%) 21.8 20.6 23.8
Hypertension (%) 69.6 65.7 76.2
Dyslipidemia (%) 71.4 80.0 57.1
Coronary artery disease (%) 12.5 8.6 19.0
Stroke (%) 5.4 8.6 0
Condition count [Mean (SD)] 4.4 (0.3) 4.6 (0.3) 4.0 (0.6)
Number of medications (total) 4.4 (0.3) 4.5 (0.4) 4.3 (0.5)
   Diabetes 1.5 (0.1) 1.5 (0.2) 1.4 (0.2)
   Hypertension 1.0 (0.1) 0.9 (0.2) 1.1 (0.2)
   Dyslipidemia 0.8 (0.1) 0.9 (0.1) 0.7 (0.1)
Diabetes medications (%)
   Metformin 69.1 65.7 75.0
   Sulfonylurea 30.9 34.3 35.0
   DPP4 Inhibitor 1.8 2.9 0
   Insulin 30.9 31.4 30.0

further emphasizes the need to target these high-risk groups to 
improve health and quality of life.
	 Education level and household income are two common 
indicators used to evaluate socioeconomic standing, which is 
closely associated with health status.25 The overall socioeco-
nomic characteristics of the Marshallese and Chuukese enrolled 
in the DSME program were very similar. About a quarter of the 
population only completed grade school and a little more than a 
third completed high school in their home country. Compared to 
most recent data available regarding completion of grade school 
in the Pacific Islands, the rate of grade school completion in the 
study sample was low but this may be compensated for by the 

higher rate of high school completion than typically expected. 
Access to high school education is a particular challenge in the 
Pacific Islands, with a distinct disadvantage and imbalance in 
Micronesia and the Marshall Islands. The quality of education 
is a challenge as well, with regional tests reflecting low read-
ing, writing and basic numeracy skill mastery.26 Therefore in 
spite of a trend towards higher education levels in the study 
population, health literacy as observed by program providers 
remained poor. In addition, most individuals were not fluent in 
English, which posed a significant barrier to care and required 
translation services for even basic communication between 
providers and educators and the patients.
	 The great majority of patients had an annual income of less 
than $20,000, meeting the Hawai‘i poverty threshold for any 
household greater than three individuals.27 Income disparities 
for those meeting the federal poverty line was even starker 
for the study population at 94%, compared to the general BCI 
patient population at 43%. National data (2005-2009) support 
that morbidity and mortality, unhealthy behaviors, poor access 
to health care as well as poor quality of care increase with poor 
socioeconomic status.25 The study data support available infor-
mation regarding socioeconomic disparities in Pacific Islanders, 
marking an increased need for better health care and education 
in this population.
	 Health insurance coverage is another factor strongly associated 
with improved health outcomes.25 The majority of those enrolled 
in the DSME program were insured through Medicaid. Despite 
high rates of insurance coverage, challenges to quality care still 
remained. Multiple factors were involved, including coverage 
cancellation for individuals who travelled out-of-country back 
to the Marshall or Chuuk Islands for extended periods and poor 
follow-up rates for others. Poor follow-up rates could possibly 
be attributed to multiple factors as well, including lack of access 
to transportation services and long travel distances to the clinic 
itself in this rural community.
	 On average, inclusive of diabetes, the study population had 
4.4 chronic medical conditions. The obesity rate was higher 
in this diabetic cohort (57%), compared to state prevalence 
rate of 23.6%.28 Such high obesity rates may be attributable 
to multiple factors including poor socioeconomic status, poor 
health literacy, and diet choices. Obesity not only increases the 
risk for diabetes, but also hypertension and dyslipidemia, both 
of which were highly prevalent in the study populations.29 
	 The two populations had similar A1c values with an average 
of 8.8%, indicating poor diabetes control. However the DSME 
program started in 2006; the data described reflected patient 
status in late 2010 and does not evaluate whether or not diabetes 
control improved since the initiation of the program.
	 Information from this study contributes to the limited available 
data on Micronesian populations, reflecting significant health 
and socioeconomic disparities compared to the general United 
States population. This high-risk population may receive the 
most benefit from targeted care programs like the BCI DSME 
program. Future directions include continued development of 
such programs and analyses of health indicator outcomes, includ-
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ing morbidity and mortality among those receiving such care 
compared to those receiving standard diabetes care. Addressing 
health care challenges unique to this patient population, such 
as language barriers, physical access to care and differences 
in cultural perception of health and health care may improve 
outcomes as well.

Disclosure Statement
Stacy Haumea and Charlotte Grimm were employed by Bay 
Clinic Inc. but this study was not funded or sponsored by the 
organization. No other authors reported any financial disclosures.                                                               

Conflict of Interest
No potential conflicts of interest relevant to this article were 
reported.

Acknowledgements
The authors would like to acknowledge Joanne Kamei BSN, RN; Vita Ange-
lov RD; Craig Nutter PharmD; Anthony Thai PharmD; and Megan Venegas 
PharmD for their contribution to the study.

Authors’ Affiliations:
- The Daniel K. Inouye College of Pharmacy, University of Hawai‘i at Hilo, Hilo, HI 
(CT, DTJ)
- Bay Clinic Inc., Hilo, HI (SH, CG)

Correspondence to:
Candace Tan PharmD; Department of Pharmacy Practice, College of Pharmacy, 
University of Hawai‘i at Hilo, 200 W. Kawili St., Hilo, HI 96720; 
Ph:(626) 833-2258; Email: tanc@hawaii.edu

References
1.	 Centers for Disease Control and Prevention. National Diabetes Fact Sheet, 2011. Atlanta, GA: 

U.S. Department of Health and Human Services, Centers for Disease Control and Prevention, 
2011.

2.	 National Center for Health Statistics. Health, United States, 2011: With Special Feature on 
Socioeconomic Status and Health. http://www.cdc.gov/nchs/data/hus/hus11.pdf. Published 
2012 Accessed June 28, 2013. (Table 26, page 121.)

3.	 Harris MI, Elegal KM, Cowie CC, et al. Prevalence of diabetes, impaired fasting glucose, and 
impaired glucose tolerance in U.S. adults. The Third National Health and Nutrition Examination 
Survey, 1988-1994. Diabetes Care 1998;21(4):518-24.

4.	 Lipton RB, Liao Y, Cao G, et al. Determinants of incident non-insulin-dependent diabetes mel-
litus among blacks and whites in a national sample. The NHANES I Epidemiologic Follow-Up 
Study. Am J Epidemiol 1993;138(10):826-39.

5.	 Carter JS, Pugh JA and Monterrosa A. Non-insulin-dependent diabetes mellitus in minorities 
in the United States. Ann Intern Med 1996;125:221-32.

6.	 Brancati FL, Kao WH, Folsom AR, et al. Incident type 2 diabetes in African American and white 
adults: the Atherosclerosis Risk in Communities Study. JAMA 2000;283(17):2253-9.

7.	 Juarez DT, Samoa RA, Chung RS, et al. Disparities in health, obesity and access to care 
among an insured populations of Asian and Pacific Islander Americans in Hawai‘i. Hawai‘i 
Med J 2010;69:42-6.

8.	 Hixson L, Hepler BB, Kim MO. 2010 Census Brief: The Native Hawaiian and other Pacific 
Islander population: 2010. Washington, DC: US Census Bureau, May 2012. 

9.	 US General Accounting Office. Migration From Micronesian Nations Has Had Significant Impact 
on Guam, Hawai‘i, and the Commonwealth of the Northern Mariana Islands. Washington, D.C., 
October 2001.

10.	 Aitaoto N, Tsark J, Braun KL. Sustainability of the Pacific Diabetes Today coalitions. Prev 
Chronic Dis 2009;6(4). http://www.cdc.gov/pcd/issues/2009/oct/08_0181.htm. Accessed June 
20, 2013.

11.	 Simmons D, Thompson CF, Volklander D. Polynesians: prone to obesity and type 2 diabetes 
but not hyperinsulinemia. Diabet Med 2001;18(3):193-8.

12.	 Gill T, Hughes R, Tunidau-Schultz, et al. Obesity in the Pacific: Too big to ignore. Secretariat 
of the Pacific Community: Noumea, New Caledonia, 2002. 

13.	 Mau MK, Sinclair K, Saito EP, et al. Cardiometabolic health disparities in Native Hawaiian and 
Other Pacific Islanders. Epidemiol Rev 2009;31:113-29.

14.	 Wergowske G, Blanchette PL. Health and health care of elders from Native Hawaiian and other 
Pacific Islander backgrounds. Core curriculum and ethnic specific modules, Stanford University 
Web site. http://www.stanford.edu/group/ethnoger/nativehawaiian.html, 2001. Accessed October 
19, 2012. 

15.	 Moy KL, Sallis JF, David KJ. Health indicators of Native Hawaiian and Pacific Islanders in the 
United States. J Community Health 2010;35:81-92.

16.	 American Diabetes Association.  In my community: Hawaii.  http://www.diabetes.org/in-my-
community/local-offices/honolulu-hawaii/. Copyright 2005-2013. Accessed June 30, 2013.

17.	 Vitousek, S. Community health profile report 2012 – Hawaii Island health report: poor health, 
poor access to healthcare. North Hawaii Outcomes Project. http://nhop.org/reports/community-
health-profile-report-2012/; 2012. Accessed June 30, 2013.

18.	 Lee DF, Lindshield CJ, Kuribayashi T, Kleinschmidt CK, Lee EK, Omori JS. Health problems of 
Micronesian patients at a student-run free homeless clinic. Pacific Health Dialog. 2007;14:254-
62.

19.	 Curtis M. Obesity in the Pacific. J Dev Soc Transformation. 2004;1:37-42.
20.	 Davis J, Busch J, Hammatt Z, Novotny R, Harrigan R, Grandinetti A, Easa D. The relationship 

between ethnicity and obesity in Asian and Pacific Islander populations: a literature review. 
Ethnicity Dis. 2004;14:111-8.

21.	 Stark MJ, Niederhauser VP, Camacho JM, Shirai L. The prevalence of overweight and obesity 
in children at a Health Maintenance Organization in Hawai’i. Hawai‘i Med J. 2011;70:27-3.

22.	 Mau MK, Kaholokula JK, West M, et al. Translating diabetes prevention into Native Hawaiian 
and Pacific Islander Communities: The PILI `Ohana Pilot Project. Prog Community Health 
Partnerships 2010;4(1):7-16.

23.	 Bay clinic inc. fact sheet. Hilo, HI. Bay Clinic Inc. Approved by Board of Directors 2012.
24.	 The Bay Clinic Diabetic Project. Alohacare Quality Improvement Program Report; 2006. 
25.	 CDC. Health disparities and inequalities report – United States, 201. MMWR 2011;60:s1-116.
26.	 Kidd, S. Achieving education and health outcomes in Pacific Island communities – is there a 

role for social transfers? Canberra: Australian Agency for International Development; 2011.
27.	 Federal Register, Vol. 77, No. 17, January 26, 2012, pp. 4034-4035.
28.	 Centers for Disease Control. Behavioral Risk Factor Surveillance System – prevalence and 

trends data for overweight and obesity, Hawaii 2012. http://apps.nccd.cdc.gov/brfss/. Accessed 
February 9, 2014.

29.	 American Diabetes Association.  Standards of Medical Care in Diabetes 2014. Diabetes Care 
2014;37:S1-S80.


