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Guest Editors’ Message

Joseph Keawe‘aimoku Kaholokula PhD and Nia Aitaoto MPH, MS

The six US-affiliated Pacific Islands (USAPI) are comprised 
of American Samoa, Commonwealth of the Northern Mariana 
Islands (CNMI), Federated States of Micronesia (FSM), Guam, 
the Republic of the Marshall Islands (RMI), and the Republic 
of Palau.1 These Pacific Island Nations are experiencing a 
public health crisis because of the alarmingly high rates of 
non-communicable diseases (NCD), such as diabetes and 
cardiovascular disease.2 NCD are a pandemic in USAPI, with 
the prevalence of overweight and obesity exceeding 90% and 
diabetes approaching 50% in some areas. Despite these alarming 
statistics, no formal systematic assessment has been completed 
in the USAPI to ascertain the extent of the NCD pandemic and 
the public health and medical systems’ capacity to deal with 
this crisis — until now. 
 Presented in this seminal issue of the Hawai‘i Journal of 
Medicine & Public Health on the “State of Non-Communicable 
Diseases in the US-affiliated Pacific Islands” are a series of 
assessments regarding NCD conducted between 2009 and 
2012 across 10 locations in the USAPI. The purposes of these 
assessments were: (1) to estimate the prevalence of and mor-
bidity and mortality rates due to NCD, with an emphasis on 
diabetes and its complications, and (2) to ascertain the current 
condition of the government, clinical, and public health infra-
structure, services, policies, guidelines, and programs to address 
the NCD pandemic in the Pacific. To meet these objectives, 
Dr. Henry Ichiho and his investigative team from the Pacific 
Chronic Disease Coalition (PCDC)3 have compiled and sifted 
through large volumes of data from government, public health, 
and medical reports, records, policies, and program materials 
as well as conducted interviews with key stakeholders and 
convened groups of administers and clinicians to prioritize the 
major issues. The results of, and recommendations based on, 
these extensive and comprehensive assessments are presented 
in this issue. 
 In conducting their assessments, Dr. Ichiho and his team were 
guided by a conceptual model of a comprehensive system for 
chronic disease prevention and control developed by Dr. Ichiho 
(see Figure 1 in the Introduction and Methods article of this issue). 
Briefly, the model considers four broad systems, with multiple 
components, that are involved in NCD prevention and control: 

(1) Administrative System [eg, legislation, policies, funding 
and resources], (2) Service System [eg, prevention education 
and outreach, screening, and treatment], (3) Data System [eg, 
NCD registry and data collection, analysis, and reporting], and 
(4) Support Systems [eg, continuing education, pharmacy, and 
laboratory services]. To adequately address NCD prevention 
and control, all of these systems and their components need 
to be not only in place but operate in synergy with each other. 
For example, a good data collection, analysis, and reporting 
system can inform targeted legislation (and its monitoring) to 
address NCD. Improved legislation can lead to better preven-
tive measures (eg, screenings for early detection) and improved 
clinical care. The quality of clinical care is determined by the 
availability of well-equipped and capable diagnostic laboratories 
and pharmacies. All of these systems’ components were the foci 
of these assessments. 
 The first article in this issue, titled Assessing the System 
of Services for Chronic Diseases Prevention and Control in 
the US-affiliated Pacific Islands: Introduction and Methods, 
provides the background and rationale for the assessments, 
and the assessment strategies and methods employed, for the 
subsequent articles in this issue. Following are ten articles that 
describe the population and geography of the specific USAPI 
site where the assessment was completed and the report on their 
NCD findings and recommendations for that site. The ten sites 
were American Samoa; CNMI; the FSM island states of Chuuk, 
Pohnpei, Kosrae, and Yap; Ebeye and Majuro in RMI; Guam; 
and Palau. Each article is dense with valuable information about 
the extent of known NCD in that area, the clinical and public 
health capacity to address them, and the identified NCD priori-
ties and needs. The final article of this issue, titled Assessing 
the Health Care System of Services for Non-Communicable 
Diseases in the US-affiliated Pacific Islands: A Pacific Regional 
Perspective, compares and contrasts the collective findings and 
summarizes the priorities and immediate needs to adequately 
address NCD in each area, recognizing their political and socio-
cultural diversity.  
 These articles document the changing demographics and 
rising prevalence of cardiometabolic syndrome (eg, hyperten-
sion, obesity, and hyperlipidemia) and diseases (eg, diabetes 
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and heart disease) in both adults and youth across the ten island 
sites. They also document the inadequacies and challenges of 
the current medical and public health systems in the USAPI 
to effectively prevent and treat NCD. However, these articles 
identify the priorities for addressing these inadequacies and 
challenges and provide valuable recommendations to strengthen 
the current infrastructure. Some of these recommendations call 
for improved health planning data systems, targeted health 
policies, community-based prevention programs, improving 
the standards and guidelines for diagnosis and treatment, de-
fragmentation of clinical care, and assuring continuity of and 
a team approach (public health and clinical) to comprehensive 
care. 
 Importantly, the articles strongly highlight the social determi-
nants of health — how colonization, compulsory acculturation, 
poverty, exploitation, discrimination, and insensitive US Federal 
actions (at times inaction) can adversely impact the health of a 
population. The most horrific and concrete example of how US 
policy has adversely impacted the health of people in this region 
is the thermonuclear weapons testing in the Marshall Islands 
conducted between 1946 and 1958. Not only did these testing 
destroy the ecosystem of nearby islands and atolls, making them 
uninhabitable, they led to a remarkably high rate of cancers in 
people of the RMI.1,4,5 It is important to note that the ancestors 
of the people of these Pacific Island Nations represented here in 
this issue were once a healthy, thriving, and robust people who 
developed a socio-cultural and socio-political system consistent 
with their island ecosystem and available resources, worldviews, 
and aspirations. However, centuries of wars, occupation, and 

exploitation by foreign powers (Germany, Spain, Japan, and 
United States) have dismantled their once affluent way of life. 
We hope that policy makers and public health and medical 
professionals will find these reports valuable in addressing a 
human rights obligation — eliminating the NCD pandemic in 
the Pacific Region.  
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Assessing the System of Services for Chronic Diseases 
Prevention and Control in the US-affiliated Pacific Islands: 
Introduction and Methods

Henry M. Ichiho MD, MPH and Nia Aitaoto MPH, MS

Abstract
Chronic diseases are among the most costly and, in part, preventable health 
problems that share common behavioral risk factors. Data related to the 
prevalence of chronic diseases, such as diabetes, their risk factors, and the 
description of the capacity of the health and medical care system to address 
these problems are limited in the US-affiliated Pacific Islands (USAPI). This 
paper presents the background and methods used in conducting comprehen-
sive assessments of the health care systems in ten sites across the USAPI. 
The principles used as the basis for conducting these assessments included 
capacity building and skills training. The methods included identifying the 
on-site Needs Assessment Team (NAT), developing the conceptual model; 
archival data collection; key informant interviews; reviewing data and docu-
ments to identify the key problems and issues to be prioritized; and reviewing 
and prioritizing the problems and issues.

Background
Non-communicable diseases including heart disease, stroke, 
cancer, diabetes, and arthritis, are among the most common, 
costly, and largely preventable health problems in the United 
States. Four modifiable health risk behaviors—lack of physi-
cal activity, poor nutrition, tobacco use, and excessive alcohol 
consumption—are responsible for much of the morbidity and 
early death related to the burden of chronic diseases.1 The World 
Health Organization (WHO) reports that serious health issues in 
American Samoa relate to the increase in obesity-related chronic 
diseases associated with lifestyle, improper nutrition, and lack 
of physical activity. Significant increases in the prevalence of 
obesity at increasingly younger ages are associated with hyper-
tension, cardiovascular diseases, cerebrovascular diseases, type 
2 diabetes and its complications, and some forms of cancer.2 
In the Republic of the Marshall Islands (RMI), exposure to 
American culture has brought about a rise in levels of adult 
obesity, non-communicable diseases, teenage pregnancy, sui-
cide, alcoholism and tobacco use.2Although infectious diseases 
continue to be prevalent in the Federated States of Micronesia 
(FSM), the disease burden also includes non-communicable 
diseases, such as diabetes, nutritional, and metabolic diseases. 
Contributing factors to these conditions are believed to be a 
change in diet, lack of exercise, gender and age.2 Like many 
developing nations, the Republic of Palau has undergone an 
epidemiological shift from diseases of the developing world, 
such as malnutrition and infectious diseases, to an increasing 
burden of diseases of the developed world, like diabetes, heart 
disease, obesity and kidney failure.2 In the Commonwealth of 
the Northern Marianna Islands (CNMI), obesity, diabetes, hy-
pertension, and atherosclerotic vascular disease are increasing 
concerns facing the population.2 
 Although surveillance data are limited and published data for 
specific USAPI are difficult to find, some data can be presented 

on the prevalence of diabetes. The estimated prevalence of 
diagnosed diabetes among adults was 11% in Guam between 
2001-2003; 24.4% in the State of Pohnpei, (FSM) and 29.8% in 
RMI in 2002; 38.9% in Palau in 2006; and 47.3% in American 
Samoa in 2004.3 In comparison, the National Center for Health 
Statistics reported that in 2010, the percent of the population 
20 years of age and older in the United States with diagnosed 
and undiagnosed diabetes was 11.3%. It was also reported that 
diabetes was the seventh leading cause of death in the United 
States as well as the leading cause of kidney failure, non-
traumatic lower-limb amputations, and new cases of blindness 
among adults.4

 In 2008, the Pacific Chronic Diseases Council (PCDC) 
was formed with assistance and support from the Division of 
Diabetes Translation of the Centers for Disease Control and 
Prevention, Papa Ola Lōkahi Native Hawaiian Health Board, 
and the National Association of Chronic Diseases Directors. 
The PCDC members include the Non-Communicable Disease 
(NCD) Program coordinators and the Diabetes Prevention and 
Control Program (DPCP) coordinators from the six USAPI that 
include American Samoa, CNMI, Guam, FSM, RMI, and the 
Republic of Palau. The purpose of the PCDC is to address the 
issues related to chronic diseases in the Pacific region by provid-
ing an avenue to act collectively with international, professional, 
governmental, community, and faith-based organizations and 
other non-governmental organizations (NGO) on issues that af-
fect the successful development, management, implementation, 
and evaluation of chronic disease programs. The priorities of the 
PCDC are to provide training opportunities to build the capacity 
and skills of the PCDC coordinators and their partners, and to 
conduct a comprehensive assessment of the system of services 
for chronic diseases and diabetes prevention and control. To 
fulfill some of these priorities, the National Institutes of Health’s 
National Institute on Minority Health and Health Disparities 
(NIH-NIMHD) provided funding, with administrative support 
through the Department of Native Hawaiian Health in the John 
A. Burns School of Medicine at the University of Hawai‘i at 
Mānoa, to conduct comprehensive assessments of the system 
of services in ten sites throughout the USAPI. 

Purpose 
Throughout the USAPI, data on the prevalence of chronic dis-
eases, including diabetes, its complications, and risk factors, 
are limited and there is little documented information on the 
system of services for the prevention and control of the risk 
factors for diabetes and other chronic diseases. The purpose of 
these comprehensive assessments was to identify and describe 
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the most current data available related to non-communicable 
diseases, with a focus on diabetes, and to describe the capacity 
of the administrative system, data system, clinical services, and 
support services to address the problems associated with chronic 
diseases and their risk factors. These assessments were con-
ducted in American Samoa, the CNMI, FSM (Chuuk, Pohnpei, 
Kosrae, Yap), Guam, RMI (Majuro, Ebeye), and the Republic 
of Palau. This volume presents the preliminary findings of the 
most current data and the status of major components of the 
health and medical care delivery systems in each of the sites. 
It is anticipated that these findings will inform and encourage 
health planners, health care providers, epidemiologists, and 
researchers to conduct further studies and begin to address 
some of the issues identified in these assessments. 

Methods
The methods of the assessment included the following principles:
 
Capacity Building and Skills Training
During each site visit, the consultant provided technical as-
sistance and skills training for the on-site Needs Assessment 
Team (NAT) members on topics such as the basic components 
of the planning cycle (assess need, identify issues, develop goals 
and objectives, implement, evaluate), principles of conducting 
a needs assessment as part of planning, principles of interview-
ing techniques and collecting qualitative data, principles of 
qualitative data analysis, and how to use the Criteria Weight-
ing Method (see description below) to develop the priority of 
issues and problems. 
 The methods employed included development of a concep-
tual model; establishment of the on-site NAT; archival data 
collection; key informant interviews; and identification of key 
issues and problems and their prioritization. These methods are 
described as follow: 

Conceptual Model 
To develop the conceptual model for the framework for the as-
sessment, the consultant (Henry Ichiho, MD, MPH) collaborated 
with the PCDC representatives from the six USAPI jurisdictions 
to conceptualize a model of the system of services for NCD and 
diabetes prevention and control that included specific sub-system 
components for data, administration, clinical services, and sup-
port services. Survey questions were developed based on this 
model and included questions relevant to each of the system 
components. Key informants were identified and interviewed 
to obtain the information on the status of each of the system 
components. In addition to the survey questions, procedures for 
collecting data and information were developed to standardize 
data collection across all the sites. 

On-site Needs Assessment Team
The consultant worked with individual members of the PCDC 
to identify a NAT leader and the team members and to obtain 
approval to conduct the assessment from the respective Min-
ister/Secretary/Director of Health at each site. The team leader 

selected was the NCD Coordinator, the Diabetes Prevention and 
Control Program Coordinator, or a Public Health Administra-
tor. The team members for each site were selected by the team 
leader because of their involvement in working with staff of 
the diabetes or NCD program. The responsibilities of the NAT 
were to plan and schedule the on-site assessment, identify and 
gather documents and current data; identify and communicate 
with key informants and schedule interviews; assist the con-
sultant to review all the data and information, and identify the 
problems and issues to be prioritized; recruit members of local 
administrative and clinical groups to prioritize the issues; and 
participate in all the activities of the assessment. The team lead-
ers also assisted in the analysis, reporting, and dissemination 
of results in each of the sites.
 
Archival Data Collection
On-site NAT members were responsible for identifying and col-
lecting documents and information prior to the site visit. All data 
and information for this report were extracted and summarized 
from existing documents, reports, and datasets. No new data 
were collected or generated. The documents collected were: 
data from Behavioral Risk Factor Surveillance System surveys; 
WHO’s NCD-STEPS surveys; Youth Risk Behavior Survey; 
household health surveys; mortality and morbidity reports; 
Jurisdiction or State NCD Strategic Plans; program summary 
and evaluation reports; research reports and other pertinent 
documents. These documents were reviewed and assessed by 
the consultant and the NAT members. Brief descriptions of 
the major national and international surveys are included here.
  

(a) Behavioral Risk Factor Surveillance System (BRFSS)
 The BRFSS, established by the Centers for Disease Control and 
Prevention, is a state-based telephone survey of adults that col-
lects data on health risk behaviors, preventive health practices, 
and health care access primarily related to chronic disease and 
injury. The BRFSS questionnaire consists of three components: 
(1) The Core Questions, (2) Optional Modules, and (3) State-
added Questions. BRFSS data are used to identify emerging 
health problems, track health objectives, develop and evaluate 
public health policies and programs, and support health-related 
legislative efforts.5

  
(b) WHO STEPwise Approach to Surveillance (STEPS) 
The STEPS approach is a simple, standardized method for collect-
ing, analyzing and disseminating data related to the risk factors 
that contribute to the burden of NCDs. The STEPS approach is 
flexible and has three levels. Within each level, risk factor assess-
ment is divided into core, expanded, and optional modules. The 
STEPS Instrument covers three different “steps” of risk factor 
assessment: (1) the Questionnaire contains self-report measures to 
include socio-economic data, data on tobacco and alcohol use, and 
measures of nutritional status and physical inactivity; (2) physical 
measurements, such as height, weight, waist circumference, and 
blood pressure; and (3) biochemical measurements, such as fasting 
blood sugar, total cholesterol, HDL-cholesterol, and triglycerides. 
By using standardized questions and protocols, jurisdictions can 
use STEPS information to monitor within-jurisdiction trends and 
to make comparisons across the six USAPI jurisdictions.6 Some 
of the definitions for selected indicators used in the survey are 
included in Table 1. 
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Figure 1

Table 1. Definitions of Indicators, NCD-STEPS Survey
NCD-STEPS Indicator Collection Method Definition
Overweight Measured weight/height BMI (kg/m2) ≥25
Obese Measured weight/height BMI (kg/m2) ≥30
Central obesity Measured Waist circumference ≥40 inches – Men; Waist circumference ≥35 inches - Women
Diabetes (Venous) Fasting blood sugar FBS≥126 mg/dl or taking medication
Diabetes (Capillary) Fasting blood sugar FBS≥110 mg/dl or taking medication
Hypercholesterolemia Fasting blood sugar Cholesterol≥200 mg/dl
Hypertension Measured Blood pressure≥140/90mm/hg or taking medication
Current tobacco use (smoking) Self-report Any tobacco product used (smoking) in the past 12 months
Daily tobacco use (smoking) Self-report Any tobacco product used (smoking) every day
Current alcohol use Self-report Any alcohol consumption within the past 12 months
Binge drinking Self-report Five or more drinks for males and four or more drinks for females per drinking day on any day during the past week

Data Source: WHO, NCD-STEPS Manual10

Table 2. Definitions of Indicators, YRBS Survey
YRBS Indicator Collection Method Definition
Overweight (Children) Self-report on questionnaire BMI ≥85th percentile but < 95th percentile based on sex- and age-specific reference data
Obese (Children) Self-report on questionnaire BMI ≥95th percentile based on sex- and age-specific reference data

Data Source: Centers for Disease Control and Prevention, Adolescent and School Health11
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(c) Youth Risk Behavior Surveillance System (YRBSS)
The YRBSS was developed by the Centers for Disease Control 
and Prevention to monitor health risk behaviors that contribute 
to the leading causes of death, disability, and social problems 
among youth. These behaviors include: unintentional injuries, 
sexual behavior, alcohol and other drug use, tobacco use, un-
healthy dietary behaviors, inadequate physical activity. It also 
monitors the prevalence of obesity and asthma. The Departments 
of Health and Education survey students in public schools in 
Grades 9 through 12 every other year. The YRBSS was designed 
to: determine the prevalence and monitor the trends of health risk 
behaviors; examine the co-occurrence of health risk behaviors; 
provide data for national, state, territorial, tribal, local comparisons, 
and monitor progress toward achieving objectives and program 
indicators.7 Definitions for BMI-for-age status used in the survey 
are included in Table 2.

(d) Global Youth Tobacco Survey (GYTS)
The GYTS is a school-based survey that collects data on students 
13-15 years using a standardized method for constructing the 
sampling frame and selecting schools and classes. The intent 
of this survey is to enhance the capacity of the jurisdictions to 
design, implement, and evaluate tobacco control and prevention 
programs. The survey includes data on prevalence of cigarette and 
other tobacco use and five determinants of tobacco use: access, 
availability, and price; exposure to second hand smoke; cessation; 
media and advertising, and school curriculum.8

 
Key Informant Interviews
Qualitative data were obtained by using the survey questionnaire 
developed by the consultant to interview health administrators, 
program managers, directors of clinical laboratory and pharmacy, 
information managers, hospital records personnel, and public 
health and hospital personnel. The consultant and at least one 
member of the NAT conducted the key informant interviews.

Identification of Key Issues and Problems
The NAT members assisted in the analysis of the data and 
information from the archival documents and datasets as well 
as interviews with key informants. Based on this information, 
team members identified issues and problems that described 
the deficits in the administrative, data, service delivery, and 
support services infrastructure. These issues and problems were 
categorized into the administrative and the clinical areas and 
two lists were produced. The administrative and clinical lists 
were then presented to the respective Administrative Group 
and Clinical Group for prioritization.

Prioritization Using an Adapted Criteria Weighting Method 
At each of the sites, an Administrative Group and a Clinical 
Group were convened separately to assess the list of problems 
and to define the priorities. The Administration Group was 
comprised of hospital and clinic administrators, chiefs of nurs-
ing, public health administrators, program coordinators, and 
information managers. The Clinical Group was comprised of 
hospital and clinic physicians and nurses, nurse supervisors, and 
program coordinators. These groups used an adapted Criteria 

Weighting Method9 to prioritize the administrative and clinical 
problems respectively. The adapted Criteria Weighting Method 
used six criteria: need, implementation feasibility, required 
resources, political feasibility, control, and cost. The members 
of each of the priority-setting groups independently assessed 
the problem statements using each of the criteria and ranked the 
problems from first choice to last choice. All of the scores from 
the individual group members were aggregated and averaged 
to determine the priority ranking for the group. This process 
resulted in a unique list of administrative and clinical priorities 
for each of the sites. 

Format of the Assessment Report
The assessment reports for the ten sites follow the same format 
and include the following:

  1. Introduction and Background
  Abstract
  Introduction
  Description of the Geography 
  Population and Characteristics of the Population

 2. Data
  Mortality Data
  Population-Based Surveillance Data
  Data on Risk Factors for NCDs
  Diabetes Specific and Related Data

 3. Description of the Administrative System
  Legislation and Regulations
  Planning Documents
  Policy and Procedure Manuals
  Health Insurance
  Partnerships and Collaborations
  Research

 4. Description of the Clinical Services System
  Outreach and Prevention
  Screening and Diagnosis
  Treatment and Management
  Specialty Clinics

 5. Description of the Support Services System
  Quality Assurance and Continuing Education Program
  Diabetes Health Education Materials
  Pharmacy Services
  Laboratory Services

 6. Description of the Data System
 7. Conclusion – Prioritized Issues and Needs
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An Assessment of Non-Communicable Diseases, Diabetes, 
and Related Risk Factors in the Territory of American Samoa: 
A Systems Perspective
Henry M. Ichiho MD, MPH; Faiese T. Roby DCHMS, MBBS; Elisapeta S. Ponausuia MPA; 
and Nia Aitaoto MPH, MS

Abstract 
Non-communicable diseases (NCD) have been identified as a health emer-
gency in the US-affiliated Pacific Islands (USAPI).1 This assessment, funded 
by the National Institutes of Health, was conducted in American Samoa and 
describes the burden of selected NCDs (ie, diabetes, heart disease, hyperten-
sion, stroke, and chronic kidney disease); and assesses the system of service 
capacity and activities regarding service delivery, data collection and reporting 
as well as identifies the issues needing to be addressed. Findings reveal that 
nutrient-poor diet, lack of physical activity, and other lifestyle behaviors are 
associated with overweight and obesity and subsequent NCDs that impact 
the morbidity and mortality of the population. The leading causes of death 
include heart disease, diabetes, cancer and stroke. Population surveys show 
that 93% of the adults are overweight or obese and 47% have diabetes. 
Among public school children, 44.6% are overweight or obese. Other data 
show that between 2006 and 2010, there was a 33% increase in the number 
of patients receiving hemodialysis. Other findings show significant gaps in 
the system of administrative, clinical, data, and support services to address 
these NCDs. There is a paucity of health plans, policy and procedure manu-
als, coordination among providers, and lack of common standards of care. 
The combined administrative and clinical system of service needs were 
identified and prioritized. They include the need for a Territory-wide health 
strategy and plan, need for standards of care, and a need for collaborative 
team approach for the treatment and management of patients with diabetes 
and other chronic diseases. 

Introduction
This paper presents findings from an assessment of the capacity of 
the administrative, clinical, support, and data systems to address 
the problems of NCDs, including diabetes and its risk factors, in 
the Territory of American Samoa during January 24-28, 2011. 
Data and information were obtained through review of exist-
ing plans, reports, and documents; interviews were conducted 
with selected key informants; issues and needs were identified 
and groups of clinicians and administrators were used to define 
the priorities. (See article in this issue: Assessing the System of 
Services for Chronic Diseases Prevention and Control in the 
US-affiliated Pacific Islands: Introduction and Methods).2 This 
work was funded by the National Institutes of Health, National 
Institute on Minority Health and Health Disparities. 

Geography of the Territory of American 
Samoa
American Samoa is a territory of the United States and consists 
of a group of seven islands in the southern Pacific Ocean located 
2,600 miles southeast of Hawai‘i and 1,800 miles northeast 
of New Zealand. The total land area of American Samoa is 
approximately 76 square miles (200 square km). Tutuila, the 
largest island of the group, covers an area of 55 square miles 
(143 square km) and is home to Pago Pago, the political and 
commercial center of the Territory of American Samoa. Aunu’u 

Island is one mile off the southeast tip of Tutuila (a 15-minute 
ferry ride), with a land mass of 0.6 square miles and one village 
with a population of 476 residents. Sixty miles east of Tutuila 
is the Manu’a Island group (a 30-minute airplane ride) that 
includes the volcanic islands of Ofu and Olosega, connected 
by a bridge, and the Island of Ta’u. These islands are sparsely 
populated, with a population of 1,378 residents, and each vil-
lage having a few hundred residents. The Swains Island is a 
privately-owned coral atoll located 214 miles north of Tutuila 
with approximately 1.25 square miles of land mass and a popula-
tion of 37 residents. Swains Islanders raise coconuts and grow 
bananas, taro, breadfruit and papaya, and supplement their 
diet with fish from outside of Swains’ reef. Rose Island (coral 
atoll) lies 78 miles east of Ta’u with a land mass of 0.1 square 
miles, is uninhabited and is named a US national monument.3-5

Population Characteristics 
Based on the analysis of the 2000 Population Census and the 
2010 Preliminary Census, there has been a decline of 1,824 
residents (3.2%) in the total population of American Samoa 
between the two census enumerations.6,7 The data for specific 
age groups reveal that the largest proportion of the decline is 
among those under 15 years of age and those between 25-34 
years of age. A possible reason for the decline in these age 
groups is that families with young children are emigrating out 
of American Samoa to other locations for military service, 
education, and employment opportunities. Of the total 2010 
population, there were 27,891 males (50.2%) and 27,576 fe-
males (49.7%). Overall, the population of American Samoa is 
relatively young with over one-half (53%) being less than 20 
years of age.7 American Samoa is divided into four geo-political 
districts: Western District, Eastern District, Manu’a District, and 
Swains Island District. The 2000 census population distribu-
tion for these districts showed that there were 32,435 residents 
(56.6%) in the Western District, 23,441 residents (40.9%) in 
the Eastern District, 1,378 (2.4%) in the Manu’a District, and 
37 residents (0.06%) in the Swains Island District.6

 The number of American Samoan residents in poverty is 
high based on US standards with a primary factor being the 
lower minimum wages when compared to the United States. 
In examining the 1999 poverty status of residents, 61% of all 
individuals in American Samoa live in poverty; with 47.9% of 
residents 65 years and older and 66.5% of all the related chil-
dren 0-17 years of age living in poverty.7 Additionally, 58.3% 
of the families are below the poverty level; including, 62.2% of 
families with related children under 18 years of age and 67.3% 
of families with related children under 5 years.8
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Table 1. Population by Age Groups, American Samoa, 2000 and 2010
Age 2000 2010 Difference Percent
<5 7820 5486 -2334 -29.8
5-9 7788 4670 -3118 -40.0
10-14 6604 5279 -1325 -20.1
15-19 5223 6982 1759 33.7
20-24 4476 4444 -32 -0.7
25-34 8707 7694 -1013 -11.6
35-44 7361 8050 689 9.4
45-54 4733 6914 2181 46.1
55-64 2678 3652 974 36.4
65-74 1345 1643 298 22.2
75-84 465 522 57 12.3
85+ 91 131 40 44.0
Total 57291 55467 -1824 -3.2

Data source: US Census Bureau, 2000 Census of Population and Housing, American 
Samoa6 and US Census Bureau, Mid-Year Population, American Samoa7

Table 2. Leading Causes of Death, American Samoa, 2006-2008
Cause of Death 2006 2007 2008 2006-

2008
Ratea

Malignancy 33 35 41 109 190.3
Diabetes 35 32 32 99 172.8
Heart Disease 44 31 17 92 160.6
Cerebrovascular 13 26 42 81 141.4
Flu/pneumonia 20 20 13 53 92.5
Septicemia 0 8 25 33 57.6
Hypertension 12 10 6 28 48.9
COPDb/pulmonary 8 11 4 23 40.1
Accident 12 11 0 23 40.1
Ill defined/other 90 67 60 217 378.8
Total 267 251 240 758 1323.1

aCrude mortality rate/100,000 population. bCOPD – Chronic obstructive pulmonary 
disease. Data Source: American Samoa Statistical Yearbook 20088

Mortality and Morbidity Data
The 2008 American Samoa Statistical Yearbook shows that 
there were 267 total deaths in 2006, 251 deaths in 2007, and 
240 deaths in 2008. These mortality data were aggregated for 
2006-2008 and crude mortality rates per 100,000 population 
were calculated based on the American Samoa 2000 census of 
57,291 residents. The overall crude mortality rate for 2006-2008 
was 1,323.1/100,000 population. The leading causes of death 
were malignancy (190.3), followed by diabetes (172.8), heart 
disease (160.6), cerebrovascular accident (141.4), and influenza/
pneumonia (92.5). When the proportions of the deaths due 
chronic diseases or related conditions (heart disease, diabetes, 
cancer, CVA, hypertension) are aggregated for each year, these 
conditions accounted for 51.3% of all deaths in 2006, 53.4% in 
2007, and 57.5% of the deaths in 2008 (data not shown). These 
data punctuate the deleterious effect that NCDs, diabetes and 
its related chronic conditions have on death rates in American 
Samoa.

Population-Based Surveillance Data
NCD Risk Factors STEPS Report.9 The American Samoa NCD 
STEPS survey, conducted between June and August 2004, was 
a population-based, territory-wide, cross-sectional assessment 
of key chronic diseases and their risk factors in adults aged 
25 - 64 years. The sample was 2,072 adults representing five 
large villages (Leone, Malaeimi, Pagopago, Malaeloa, Pavaiai) 
and five small villages (Utulei, Olosega, Faganeanea, Fagasa, 
Asili). Of these respondents, 966 (46.6%) were men and 1,106 
(53.4%) were women. 
 The data on smoking, alcohol use, diet and physical activity 
show that the proportion of respondents who report current 
smoking was 39.4% with 29.9% reporting daily smoking. Almost 
two-thirds (63.5%) of adults drank alcohol in the past 12 months 
with a higher proportion of men (72.7%) reporting alcohol use 
compared with women (41.3%). Among current alcohol consum-

ers, 49.6% of men and 33.9% of women reported binge drinking. 
Overall, 86.7% of the survey respondents reported consuming 
fewer than 5 servings of fruits and vegetables per day. Physi-
cal activity was measured based on respondents’ reports of the 
frequency and amount of different types of activities as part of 
work, travel, and leisure on a typical day. These measurements 
were then categorized into high, moderate, and low activity. 
Overall 62.2% of the respondents had low physical activity 
with men being less likely to have low physical activity than 
women, 58.6% and 66.0%, respectively. Additionally, 35.4% of 
the respondents engaged in moderate-intensity physical activity, 
while only 2.4% engaged in high-intensity physical activity. 
 The physical measures included weight and height to deter-
mine the body mass index (BMI) and blood pressure. Overall, 
93.5% of the survey population was overweight or obese, with 
no significant difference by gender. The prevalence of hyperten-
sion was 34.2% of the total population with a significant gender 
difference, 40.9% among men and 27.5% among women. 

Table 3. NCD Risk Factors by Total and Gender, American Samoa, 
2004
Risk Factor % Total % Male % Female 
Current smoker 39.4 49.0 29.7
Daily smoker 29.9 38.1 21.6
Current alcohol use 63.5 72.7 41.3
Binge drinking - 49.6 33.9
Consume <5 servings fruit/veg 86.7 87.9 85.6
Low activity 62.2 58.6 66.0
Overweight (BMI 25-29.9) 18.9 23.5 14.2
Obese (BMI ≥30) 74.6 69.3 80.2
Overweight + Obese 93.5 92.7 94.4
Hypertension (≥140/90 or meds) 34.2 40.9 27.5
Elevated cholesterol (≥200mg/dl) 23.4 23.1 23.7
Diabetes (≥110mg/dl) 47.3 52.3 42.4

Data Source: WHO and American Samoa Government, NCD Risk Factors STEPS Report9
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 The overall prevalence of diabetes, based on measurements 
of capillary blood, among 25-64 year old adults in American 
Samoa is 47.3% with a slightly higher prevalence in men (52.3%) 
than women (42.4%). 
 The risk factors of daily smoking, being overweight or obese, 
high blood pressure, consuming fewer than 5 servings of fruits 
and vegetables, and low level of physical activity were identified 
for each participant to classify them into NCD risk categories 
high (3-5 risk factors), moderate (1-2 risk factors), and low (no 
risk factors). Using these five critical risk factors, 71.8% of the 
study population was at high risk, 27.8% at moderate risk and 
only 0.4% at low risk for developing a chronic disease. Men 
were more likely than women to be classified as high risk, 
76.6% and 67.2%, respectively.

Data on Risk Factors for NCDs
Prevalence of Overweight in American Samoan 
Schoolchildren
In May 2009, the American Samoa Obesity Study Committee, 
under the direction of staff from the American Samoa Com-
munity College, Community and Natural Resources completed 

Table 4. Combined Critical NCD Risk Factorsa by Gender, American 
Samoa, 2004
Combined Risk % Total % Male % Female
High Risk (3-5 factors) 71.8 76.6 67.2
Moderate Risk (1-2 factors) 27.8 22.9 32.4
No risk (0 factors) 0.4 0.5 0.4

aNCD Risk Factors - Daily smoking, being overweight or obese, high blood pressure, 
consuming fewer than 5 servings of fruits and vegetables, and low level of physical 
activity. Data Source: WHO and American Samoa Government, NCD Risk Factors 
STEPS Report9

Table 5. Percent Overweight and Obese Students by Grade and 
Gender, American Samoa, 2008/2009
Grade K 2 3 5 6 8 9 11
Boys 43.8 43.5 44.2 49.7 54.4 56.3 59.6 68.1
Girls 43.1 39.1 43.5 51.2 56.8 65.5 69.6 74.5
Total 43.5 41.3 43.9 50.0 55.6 60.9 64.6 71.3

Data source: Vargo D.10

a report to the Directors of the Department of Health and the 
Department of Education, Prevalence of Obesity in American 
Samoan Schoolchildren, 2008/2009 School Year. This report 
revealed that the prevalence of overweight and obese children 
and adolescents in American Samoa is much higher than in 
the United States. Overall, 55.6% of all the students in public 
schools in American Samoa were either overweight or obese; 
although the prevalence was lower for young students, it in-
creased considerably with age.10 
 The data on the weight measurements of students by gender 
and grade level show that roughly 44% of the children in Kin-
dergarten and 2nd and 3rd grade were overweight or obese. The 
data also reveal that the proportion of overweight and obese 
children increased so that by the 11th grade, 71.3% of the chil-
dren were overweight or obese. By gender, the proportion of 
boys in the overweight or obese category is slightly higher as 
compared to the girls from Kindergarten through the 3rd grade; 
however, in the 5th to 11th grade, the proportion of girls in the 
overweight or obese categories is higher as compared to the 
boys in the same grade.10

Table 6. Weight Categories Based on BMI Percentage, WIC Participants, American Samoa, 2009
Gender Age Underweight Healthy Weight Overweight Obese Total
Female 2 13 (2.2%) 390 (66.1%) 123 (20.8%) 64 (10.8%) 590

3 9 (1.4%) 391 (62.8%) 140 (22.5%) 83 (13.3%) 623
4 14 (1.6%) 569 (63.8%) 172 (19.3%) 137 (15.4%) 892
5 1 (2.7%) 23 (62.2%) 3 (8.1%) 10 (27.0%) 37

Total 37 (1.7%) 1,373 (64.1%) 438 (20.4%) 294 (13.7%) 2,142
Male 2 14 (2.4%) 411 (70.1%) 97 (16.6%) 64 (10.9%) 586

3 9 (1.5%) 404 (66.3%) 109 (17.9%) 87 (14.3%) 609
4 16 (1.9%) 523 (61.5%) 157 (18.4%) 155 (18.2%) 851
5 0 (0.0%) 17 (45.9%) 5 (13.5%) 15 (40.5%) 37

Total 39 (1.9%) 1,355 (65.1%) 368 (17.7%) 321 (15.4%) 2,083
All children 2 27 (2.3%) 801 (68.1%) 220 (18.7%) 128 (10.9%) 1,176

3 18 (1.5%) 795 (64.5%) 249 (20.2%) 170 (13.8%) 1,232
4 30 (1.7%) 1,092 (62.7%) 329 (18.9%) 292 (16.8%) 1,743
5 1 (1.4%) 40 (54.1%) 8 (10.8%) 25 (33.8%) 74

Total 76 (1.8%) 2,728 (64.6%) 806 (19.1%) 615 (14.6%) 4,225
Data source: Personal communication, D. Vargo (January 26, 2011).
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Children 2-5 Years Receiving WIC Services, 2009
The American Samoa Department of Human and Social Services 
administers the Special Supplemental Nutrition Program for 
Women, Infants, and Children (WIC). WIC provides nutritious 
foods, nutrition education, and referrals to health and other social 
services to participants at no charge. WIC serves low-income 
pregnant, postpartum, and breastfeeding women and infants and 
children up to age 5 who are at risk for nutritional deficiencies. 
D. Vargo from the American Samoa Community College in 
an interview on January 26, 2011 provided an analysis of the 
WIC program data. 
 Among the 4,225 children between 2-5 years of age participat-
ing in WIC, 33.7% were overweight or obese, 34.1% of the girls 
and 33.1% of boys. The data for BMI percentile categories by 
age groups show that at 2 years of age, 68.1% of the children 
were in the healthy BMI-for-age category and the proportion 
of healthy weight children decreased with age so that, by age 
5, the proportion of children in the healthy category decreased 
to 54.1%. At the same time the proportion of children in the 
combined overweight and obese categories increased with age. 
At 2 years of age, 29.6% of the children were overweight or 
obese compared to 44.6% by 5 years of age. Additionally, during 
the time period from 2 to 5 years, the proportion of overweight 

children decreased from 18.7% to 10.8% while the proportion 
of obese children increased from 10.9% at age 2 to 33.8% at 
age 5. 
 In summary, it appears that, as the children’s age increases, 
the proportion of children in the obese category increases as 
overweight children eventually become obese and normal weight 
children become overweight or obese. Thus, the increase in 
the combined overweight and obese category is due largely to 
increases in the obese category.

American Samoa High School Youth Risk Behavior Survey 
The American Samoa Department of Education conducted the 
Youth Risk Behavior Survey (YRBS) with 3,625 students in six 
public high schools in grades 9 – 12 during 2007. For tobacco, 
56.8% of students have ever tried cigarette smoking, compared 
to 50.3% of US students, and 16.8% smoked their first cigarette 
before 13 years of age. Moreover, 9.1% reported smoking on 
20 or more days in the last 30 days and 11.8% reported smok-
ing more than 10 cigarettes per day. Interestingly, 84.5% of 
the students who smoke reported having tried to quit smoking 
cigarettes, compared to 48.7% of the US students, during the 
past 12 months.11,12 

Table 7. Tobacco Use, American Samoa and United States, YRBS, 2007
Risk Behavior American Samoa11 United States12

Ever tried cigarette smoking 56.8% 50.3%
Smoked first cigarette before age 13 16.8% 14.2%
Smoked at least 1 cigarette in past 30 days 24.2% 20.0%
Smoked on 20 or more days in the last 30 days 9.1% 8.1%
Smoked more than 10 cigarettes per day 11.8% 10.7%
Tried to quit smoking cigarettes during the past 12 months 84.5% 49.7%

Data source: Centers for Disease Control and Prevention, Youth Online: High School YRBS, American Samoa11 and Centers for Disease Control and Prevention, Youth Risk 
Behavior Surveillance, United States 200712

Table 8. Diet and Physical Activity, American Samoa and United States, YRBS, 2007
Risk Behavior American Samoa11 United States12

Overweight (BMI ≥95%) 19.9% 15.8%
Obese (BMI ≥85% and <95%) 38.6% 13.0%
Slightly or very overweight (Self-reported) 22.6% 29.3%
Exercise to lose or keep from gaining weight 68.4% 60.9%
Eating fewer calories 48.2% 40.6%
Stopped eating for 24 hours 28.6% 11.8%
Took diet pills, powders, liquid 13.5% 5.9%
Vomited or took laxatives 14.2% 4.3%
Ate fruits and vegetables five or more times a day during the past seven days. 27.2% 21.4%
Watched three or more hours of TV on an average school day 34.9% 35.4%
Played video or computer games three or more hours per day 25.4% 24.9%
Played on one or more sports teams during the past 12 months 64.3% 56.3%
Physically active for a total of at least 60 minutes per day on five or more of the past seven days. 22.8% 34.7%

Data source: Centers for Disease Control and Prevention, Youth Online: High School YRBS, American Samoa11 and Centers for Disease Control and Prevention, Youth Risk 
Behavior Surveillance, United States 200712
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 Being overweight or obese are significant problems affecting 
adolescents in American Samoa. The results of the 2007 YRBS, 
comparing American Samoan student with US students, showed 
that 22.6% of the American Samoan students self-reported 
themselves as slightly or very overweight, compared to 29.3% 
US students, while 19.9% were overweight, compared to 15.8% 
of US students, and 38.6% were obese, compared to 13.0% 
of US students. In contrast, 64.3% of the American Samoan 
students reported playing sports compared to 56.3% of the US 
students.11,12 

Diabetes Specific and Related Data
Diabetes Prevalence 
According to the 2004 NCD STEPS survey, 47.3% of those 
surveyed had diabetes based on capillary blood measurements 
and the total prevalence is represented in large part by persons 
who were newly diagnosed (41.1%).9 Prevalence of diabetes 
increases with age from 29.9% in those 25-34 years to 69.7% 
among those 55-64 years.

Diabetes and Tuberculosis
The number of patients with tuberculosis was obtained in an 
interview with F. Yandall, Coordinator of the Tuberculosis 
Program, on January 29, 2011. There are few documented 
cases of patients with active tuberculosis infections in American 
Samoa—three cases in 2007, four in 2008, and three in 2009. 
Of the three patients in 2009, two had been diagnosed with, 
and are being treated for diabetes.
 
Renal Dialysis
Information and data on the staffing and patients receiving ser-
vices were obtained in an interview with O. Tafiti, Supervisor 
of the Dialysis Unit, on January 27, 2011. The Renal Dialysis 
Unit at the Lyndon B. Johnson Tropical Medical Center (LBJ) 
currently operates 16 dialysis units. There is a staff of 12 licensed 
and certified RNs, LPNs, and Hemodialysis Technicians who 
provide the services for patients. On Monday, Wednesday, and 
Friday an average of 64 patients are dialyzed per day; while on 
Tuesday and Thursday 46 patients per day are treated. From 2006 
to 2008, a total of 848 patients, 822 patients, and 866 patients, 
respectively, received hemodialysis. In 2009, the number of 
patients increased to 957 patients and, in 2010, the number of 
patients receiving hemodialysis further increased to a total of 

1,127 patients. Between 2006 and 2010, there has been a 33% 
increase in the number of patients receiving hemodialysis. 
These data represents only residents who receive services at 
LBJ because no data exist for patients who are treated off-island. 
Because of this increasing number of patients with end-stage 
renal disease requiring dialysis treatment, there are plans to 
expand the unit and add an additional seven hemodialysis sta-
tions to meet the demand. 

Description of the Administrative System
Legislation and Regulations
Currently, there are no legislation or regulations in place specific 
to food safety, food importation, nutrition, physical activities, 
or other public health responsibilities for the prevention and 
control of diabetes and other chronic diseases. On October 21, 
2010, a landmark legislation, the Smoke Free Environment 
Act (H.B. No. 31-48 Public Law No. 31), was signed into law 
that bans smoking in restaurants, bars, taxis, buses, and other 
public and private locations. The law further stipulates that 
the Department of Health shall function as the lead agency for 
implementation, management, and enforcement of the Act and 
that the Director of Health shall adopt regulations in accordance 
with the Administrative Procedures Act to implement this law 
and to provide for its effective and efficient administration.
 Diabetes control is a priority in American Samoa as evi-
denced by the Proclamation for Diabetes Awareness Month 
in November, 2010. The Proclamation recognized that: (1) 
Diabetes has reached epidemic proportions with over 6,000 
diagnosed diabetics in American Samoa and, if conditions do 
not change, one in three children born today will face a future 
with diabetes; and (2) The people of American Samoa can take 
steps to control the disease and lower the risk of complications, 
such as heart disease, stroke, and kidney disease, by maintain-
ing healthy eating and exercise habits. Therefore, the Governor 
called upon all the people of American Samoa to learn more 
about the risk factors and symptoms associated with diabetes, 
and to observe the Diabetes Awareness Month with appropriate 
programs and activities.
 
Planning Documents
There are no overall planning documents at the Department 
of Health for the prevention and control of NCDs, to include 
diabetes. Consultants from the World Health Organization 

Table 9. Prevalence of Diabetes Among Adults, American Samoa, 2004
Age Previously Diagnosed and on Medication Blood Glucose ≥110 mg/dl and NOT on Medication Total Prevalence

n % n % n %
25-34 4 0.6 162 29.3 166 29.9
35-44 20 2.9 281 46.7 301 49.6
45-54 57 12.5 223 48.3 280 60.9
55-64 62 19.6 141 49.2 203 69.7
Total 143 6.0 807 41.1 950 47.3

Data source: WHO and American Samoa Government, NCD Risk Factors STEPS Report9
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(WHO) and the Secretariat of the Pacific Community (SPC) are 
working with the administration of the Department of Health to 
plan a summit to develop a strategic plan to address the issues 
identified in the American Samoa NCD STEPS Survey of 2007. 
 At the program level, the staff of the American Samoa Dia-
betes Prevention and Control Program (DPCP) has developed 
plans to implement the following Year 3 activities: (1) Partner 
with American Samoa Diabetes Coalition (ASDC) and develop 
culturally-specific outreach; (2) Expand education/counseling, 
screening, and referral services; (3) Increase outer island out-
reach and referral; (4) Develop capacity for Chronic Disease 
Electronic Management System (CDEMS) in partnership with 
LBJ and Community Health Centers (CHC); (5) Establish 
workplace wellness physical activity policy within American 
Samoa Department of Health; and (6) Improve clinic, CHC, 
dispensary procedures to support walk-in diabetes screening 
and referral.

Policy and Procedure Manual
There are no diabetes or NCD Program policy and procedures 
manuals in the Department of Health.

Health Insurance
There is one private insurance company in American Samoa 
that provides local hospital insurance coverage for approxi-
mately 5,000 residents who are able to afford the insurance 
premiums, which is only 9.0% of the population based on the 
2010 census. This coverage is limited to meet the needs of cli-
ents in times of sudden catastrophic emergencies that require 
immediate hospitalization and treatment. The benefits of this 
supplemental insurance include payment for hospitalization up 
to 180 days, local and general anesthesia, ambulance, short-stay 
hospitalization, and rehabilitation unit. An additional benefit is a 
one-time payment ($750 to $1200 depending on the plan) when 
a covered person is diagnosed and treated with a heart attack, 
stroke, coma (for a period of at least 7 days), or paralysis (for 
a period of at least 30 days). 

Partnerships and Collaborations
The American Samoa DPCP collaborates with two major part-
ners to provide advocacy, education, preventive, and screening 
services in the community: 

 (1) The American Samoa Diabetes Coalition (ASDC) is 
comprised of 12 members representing the DPCP, community 
churches, medical care providers from LBJ, and other agency 
representative. The goal of the ASDC is to assist the DPCP to 
decrease the prevalence of diabetes in American Samoa and to 
prevent the progression to serious secondary complications. The 
objectives of the ASDC are to: (a) Increase community awareness 
and services that are available to help patients with their diabetes; 
(b) Provide health education through media and to increase com-
munity knowledge on how to prevent, control, and treat diabetes; 
(c) Promote and provide diabetes outreach programs to the com-
munity; (d) Strengthen partnership with church organizations, 
village organizations, NGO, and government agencies for support 
in fighting diabetes; (e) Assist in advocating for health policies 

that promote the control of health risk behaviors like smoking, 
unhealthy eating habits, and decreased physical activities; (f) 
Assist DPCP in screening for diabetes cases to improve the 
availability of data for grant support and for adequate diabetes 
data for American Samoa; and (g) Assist DPCP in planning and 
implementing Diabetes Month activities and programs. 

 (2) A collaborative effort between the Territorial Administra-
tion on Aging (TAOA), the DPCP Program, the ASDC, and the 
HIV/AIDS Program provides monthly outreach and screening 
services for senior citizens who are served by the TAOA. In 
August 2010, health care providers from the partnership agencies 
provided outreach and screening services to 76 seniors between 
the ages of 54-83 years. Participants were screened with random 
blood sugars and blood pressure measurements and those with 
abnormal measurements were referred to the medical clinic at 
LBJ for further assessment, diagnosis, and treatment. 

Research 
There were several research projects related to obesity and 
diabetes in American Samoa. For example, the Cultural Trans-
lation of Interventions: Diabetes Care in American Samoa, is 
a behavioral intervention study to translate efficacious health 
treatments into routine clinical and public health practice to 
eliminate health disparities for communities at risk. The project 
is located at the Tafuna Community Health Center and provides 
culturally adapted interventions for patients with Type 2 diabetes 
to support their diabetes self-management. The interventions 
are delivered by community health workers.13

 Another example is the research project entitled, Prevalence 
of Overweight in American Samoan Schoolchildren, 2008/2009 
School Year (See Table 5). This research project has led to three 
annual reports with the first report provided in the 2006/2007 
school year. The most recent study measured BMI of children in 
grades 2, 5, 8, and 11 in all 23 public schools in American Sa-
moa. Students were also asked questions concerning behavioral 
and social factors known to contribute to obesity. In addition 
to finding that 55% of students were overweight or obese, the 
study also showed that most elementary school students rode 
the school bus while high school students depended more on 
cars; and the majority of students lived in two-parent households 
and also reported dining at home with their family.10

Description of the Clinical Services System
Outreach and Prevention
The DPCP staff provide a variety of outreach and prevention 
services that include providing educational brochures and ma-
terials in the community that usually accompany community 
presentations on diabetes risk factors, nutrition and physical 
activity. They also provide diabetes education and awareness 
over the radio and via posters, announcements, health fairs and 
community events, and school presentations and activities that 
involve promoting nutrition and physical activity.

Screening and Diagnosis 
Screening services are provided upon request by the patient 
and in a variety of settings that include regular clinic visits 
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and outreach activities at workplaces, health fairs, and special 
community events and church events. The major strategy to 
reduce morbidity and premature mortality associated with Type 
2 diabetes is to assure early detection through active screening 
There are no policy and procedures in the Department of Health 
that guide screening and diagnostic services. There is one cri-
teria that is used by the DPCP staff to determine eligibility for 
screening — anyone 21 years or older who requests screening 
will be screened for diabetes. 

Treatment and Management
Treatment and management services for patients with diabetes 
are provided by the medical clinic at LBJ and the CHCs. There 
are no common sets of policies and procedures or standards to 
assure that the services that the patients are receiving are consis-
tent, comprehensive, and based on clinical guidelines. Patients 
have the choice of selecting the health care provider among 
the physicians at the medical clinic at LBJ or physicians at the 
CHCs. Because there are no mechanisms for linkage between 
the physicians at the medical clinic at LBJ and the CHCs, there 
is fragmentation and loss of continuity in the care for patients 
with diabetes and other chronic diseases. 
 LBJ has the only Certified Diabetes Educator (CDE) in the 
USAPI that provides diabetes education services at the medical 
center. All newly diagnosed patients receiving inpatient care are 
referred to the CDE and are provided education on the disease 
process and the risk factors for diabetes, the importance of 
medication adherence, developing personal goals, nutrition edu-
cation, and self-management activities. The CDE also provides 
services to patients admitted to the hospital and recommends 
insulin dosages and other treatments, monitors patients’ status 
while in the hospital, and provides updated continuing educa-
tion sessions for the physicians and nurses in both LBJ and the 
Department of Health.
 
Specialty Clinic
There are no specialty clinics for patients with diabetes. Most 
concerning is the lack of podiatry services to prevent the com-
plications of diabetes, such as foot infections to avoid lower 
limb amputations among patients with diabetes.
 
Description of the Support Services System
Quality Assurance and Continuing Education Programs 
There are no formal quality assurance or continuing education 
programs in the Department of Health. LBJ is approved by the 
Centers for Medicare and Medicaid Services and is required 
to have quality assurance and continuing education programs. 

Diabetes Health Education Materials
The DPCP is currently using culturally-appropriate diabetes and 
other NCD educational materials and brochures in American 
Samoa. Some examples of the educational materials include 
brochures on how to manage diabetes (eg, You Can Control 
Diabetes and Every Samoan Should Know) and on healthy 
eating (eg, Measuring Helps You Eat the Right Amount) from 
Papa Ola Lokahi, Pacific Diabetes Education Program14 and 

on diabetes risk factors (eg, Am I at Risk For Type 2 Diabetes) 
and complications (eg, Keep Your Kidneys Healthy) from NIH 
and CDC.15,16

Pharmacy Services
Pharmacy services are provided at LBJ, with medications 
necessary to manage diabetes and its complications reported 
to be available. However, medications are often not available 
because supplies are limited. One reason for the limited supply 
of medications have to do with inconsistent ordering of new 
supplies.

Laboratory Services
Laboratory services are provided at LBJ and the laboratory 
meets the requirements for certification by Clinical Labora-
tory Improvement Amendments (CLIA) regulations. All of 
the laboratory tests necessary to manage diabetes and its co-
morbidities are available.

Description of the Data System
There is no comprehensive data system in the Department of 
Health that houses the data and information for all the public 
health programs in American Samoa. Each program, however, 
has its own unique dedicated data system with no coordination 
or connections between the existing systems.
 In 2005, LBJ acquired and implemented Veterans Health 
Information Systems and Technology Architecture (ViSTA), 
the automated information system that supports ambulatory 
and inpatient care developed by the Department of Veterans 
Affairs. The Computerized Patient Record System (CPRS) 
was developed as an electronic health record for clinicians and 
provides a single interface for health care providers to review 
and update patient medical records, place orders for medica-
tions, procedures, nursing orders, laboratory tests, and diets. 
The CPRS also organizes and presents all relevant data on a 
patient in a way that directly supports clinical decision-making. 
 The DPCP has initiated the implementation of the Chronic 
Disease Electronic Management System (CDEMS), an elec-
tronic registry that is designed to assist medical providers and 
management in tracking the care of patients with chronic health 
conditions. A paper-based system, CDEMS is designed around a 
progress note that facilitates standardization of care for patients 
with diabetes and other chronic conditions. 
 In American Samoa, patients with diabetes are provided 
services at the medical clinic at LBJ and the CHCs at Tafuna, 
Leone, and Amouli, which are all part of the Department of 
Health. The primary data for the diagnosis, treatment, and 
management of patients with diabetes and other chronic diseases 
are generated at these sites. In order to capture these data for 
entry into the CDEMS, there is a need to develop Memorandum 
of Agreements between the DPCP and each of the facilities to 
allow staff to capture data for CDEMS. In addition, further 
training and education will need to be provided to the DPCP 
staff to be able to analyze, interpret and report the data back to 
these facilities. 
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Conclusion: Prioritized Issues and Needs
The residents of American Samoa experience the highest rates of 
diabetes and its complications in the world. It is a public health 
crisis that demands serious attention by health care providers, 
health care systems, policy makers, and government agencies 
to answer. The first step in addressing these alarming health 
disparities is to identify the current burden of disease and the 
agencies and programs charged with delivering care to patients 
in American Samoa. Others have described the rate of diabetes, 
but this report brings forth new information regarding chronic 
diseases with an emphasis on diabetes, its co-morbidities and 
complications and describes the system of services in place to 
address these chronic diseases. 
 Although the total population has remained relatively stable 
between 2000 and 2010, there has been a shift in the age dis-
tribution of the population. There were significant declines in 
the population under 15 years and between 25-34 years with 
corresponding increases in the population 45 years and older. 
The vital statistics show that the leading causes of death were 
heart disease, diabetes, cancer, and stroke — all chronic diseases. 
Other findings impacting on the health status include the alarming 
high rates of overweight and obesity among the children and 
adults. Overall, 55% of children in public schools and 93.5% 
of the adults are overweight or obese; with a subsequent adult 
diabetes prevalence rate of 47.3%, and a 33% increase in adult 
hemodialysis patients. 
 Some of the major issues for the system of services reveal 
that there is a paucity of health plans, policy and procedures, 
coordination among the providers, or common standards of 
care to address the issues and problems of chronic diseases 
and diabetes. There are limited surveillance data for chronic 
diseases, data for vital statistics, hospital data, and public health 
programs.17 Often mortality, morbidity, and risk behavior data 
across the Pacific jurisdictions cannot be compared because 
of differences in defining the data elements, data collection 
methods, and timeliness of reporting.
 This systems assessment elucidated five priority areas: (1) A 
need for a Territory-wide health strategy that clearly identifies 

the roles of each institutional stakeholders and delineates com-
munication processes between the DOH, CHCs, and LBJ; (2) 
A need for written standards for screening for co-morbidities 
and complications secondary to diabetes; (3) A need to promul-
gate standards for the screening, diagnosis, and management 
of diabetes based on the American Diabetes Association or 
International Diabetes Federation Standards; (4) A need for a 
collaborative multidisciplinary team approach to optimize the 
treatment of patients with diabetes; and (5) A need for policy and 
procedures across all programs in DOH for diabetes prevention 
and control.
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Abstract
Non-communicable diseases (NCD) have been identified as a health emer-
gency in the US-affiliated Pacific Islands (USAPI).1 This assessment, funded 
by the National Institutes of Health, was conducted in the Commonwealth of 
the Northern Mariana Islands (CNMI) and describes the burdens due to NCDs, 
with an emphasis on diabetes, and assesses the system of service capacity 
and current activities for service delivery, data collection and reporting as well 
as identifies the issues that need to be addressed. There has been a 22.7% 
decline in the population between 2000 and 2010. Findings of medical and health 
data reveal that the risk factors of lifestyle behaviors lead to overweight and 
obesity and subsequent NCD. The leading causes of death are heart disease, 
stroke and cancer. The 2009 BRFSS survey reveals that the prevalence rate 
for diabetes was 9.8%. Other findings show significant gaps in the system of 
administrative, clinical, data, and support services to address these NCDs. 
There is no overall health plan to address NCDs or diabetes, there is little 
coordination between the medical care and public health staff, and there is no 
functional data system to identify, register, and track patients with diabetes. 
Based on the findings, priority issues and problems to be addressed for the 
administrative system and clinical system are identified. 

Introduction
This paper presents findings from an assessment of the capac-
ity of the administrative, clinical, support, and data systems to 
address the problems of non-communicable diseases (NCD) 
including diabetes and its risk factors in the CNMI conducted 
between June 20-24, 2011. Data and information were obtained 
through review of existing plans, reports and documents; in-
terviews were conducted with selected key informants; issues 
and needs were identified and groups of administrators and 
clinicians were used to define the priorities. (See article in this 
issue: Assessing the System of Services for Chronic Disease 
Prevention and Control in the US-affiliated Pacific Islands: 
Introduction and Methods).2 This work was funded by the 
National Institutes of Health, National Institute on Minority 
Health and Health Disparities.
 It must be noted that this assessment was conducted in 
June 2011 and since that time the organizational structure and 
activities of the CNMI Department of Public Health and the 
Commonwealth Health Center have significantly changed. This 
report reflects the findings at the time of the assessment, but 
may not accurately describe the current situation.

Geography of the Commonwealth of the 
Northern Mariana Islands
The Commonwealth of the Northern Mariana Islands is located 
in the Northwestern Pacific Ocean, approximately 3,700 miles 
west of Hawai‘i, 1,300 miles from Japan, and 125 miles north 
of Guam. The CNMI consists of a chain of 14 islands that 
stretches over 375 miles north to south, with a total land area 
of 176.5 square miles spread out over 264,000 square miles of 

the Pacific Ocean. The population of CNMI lives primarily on 
three islands, the major island being Saipan (12.5 miles long by 
5.5. miles wide and has a total land area of 46.5 square miles), 
followed by Tinian (10.5 miles long by 5 miles wide and has a 
total land area of 39.2 square miles and a coastline 38 miles in 
length) and Rota (10.5 miles long by 3 miles wide with a 38.3 
mile coastline encompassing a land area of 32.8 square miles). 
The Northern Islands are volcanic and consist of 10 islands 
with a combined land area of 55.3 square miles and are either 
uninhabited or have extremely small populations (6 residents in 
2000 Census). Three of the Northern Islands (Anatahan, Pagan, 
and Agrihan) are active volcanoes. Anatahan began erupting 
in 2003 and has since alternated between eruptive and calm 
periods with the last eruption occurring in 2005. The island of 
Aguijan is south of Tinian with a land area of 2.7 square miles 
and is uninhabited.3-6

Population and Characteristics of 
the Population
Based on the 2000 Census, of the 69,221 residents in the CNMI, 
a total of 62,392 (90.1%) reside on the island of Saipan, 3,540 
(5.1%) live on Tinian, 3,283 (4.7%) reside on Rota, and six 
residents live in the North Islands.7 Preliminary analysis of 
2010 Census data reveals that the population declined 22.7% 
between 2000 and 2010 to 53,517 residents.7,8 By age groups, 
the largest proportion of the decline is among the young adults 
(20-44 years of age) with a smaller but significant decline 
among children under 15 years of age. By contrast, there were 
large increases in the proportion of residents 45 years and older. 
Because the risk of developing chronic diseases increases with 
age, the dramatic growth in the proportion of residents 45 years 
of age and above may have a significant impact on the health 
care delivery system as more older residents seek care.
 In assessing the socioeconomic indicators for the CNMI, 
the 2005 CNMI Household, Income and Expenditures Survey 
revealed that in 2005 the estimated median age for CNMI 
was 29.2 years. The largest single ethnic group in the CNMI 
was Filipino (about 30%), followed by Chamorro (23%) and 
Chinese (16%). The Carolinians were about 5% of the total 
population. Asians made up more than half (53%) of the CNMI’s 
total population, Pacific Islanders about 37%, and Caucasian 
less than 2%. Multiple ethnic persons made up about 8% of 
the Commonwealth’s total population. In 2004, over 16,000 
households reported income and 28% had household income 
less than $10,000; 29% had household income between $10,000-
$19,999; about 13% had household income of $20,000-$29,999; 
20% had income of $30,000-$59,999; and 10% had household 
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Table 1. Population by Age Group, CNMI, 2000 and 2001
Age 2000 2010 Difference Percent
<5 5,792 5704 -88 -1.5
5-9 5,420 3972 -1,448 -26.7
10-14 4,377 4270 -107 -2.4
15-19 3,943 4608 665 16.9
20-24 7,566 3865 -3,701 -48.9
25-34 20,181 8890 -11,291 -55.9
35-44 12,651 7908 -4,743 -37.5
45-54 6,208 8556 2,348 37.8
55-64 2,036 3925 1,889 92.8
65-74 748 1317 569 76.1
75+ 299 502 203 67.9
Total 69,221 53,517 -15,704 -22.7

Data source: US Census Bureau, 2000 Census of Population and Housing, CNMI7 and 
US Census Bureau, Mid-Year Population, CNMI8

income of $60,000 or more. Among these households, the 
Median Household Income in the CNMI was $17,138; while 
the Mean Household Income in the CNMI was $25,172.9

Mortality Data
The mortality data for 2003-2005 were aggregated and crude 
mortality rates per 100,000 population were calculated based on 
the CNMI 2000 census of 69,221 residents. The overall crude 
mortality rate for 2003-2005 was 236.4/100,000 population. 
The leading causes of death were heart disease (39.5), followed 
by cancer (30.3), stroke (27.4), renal disease (22.2), and sepsis 
(16.9). When the proportions of deaths due to these chronic 
diseases or its complications (heart disease, cancer, stroke, renal 
disease, and sepsis) are aggregated, these NCD-related condi-
tions accounted 56.2% of all deaths in 2003, 55.5% of all deaths 
in 2004, and 60.7% of all deaths in 2005 (data not shown).10

Population-based Surveillance Surveys 
Behavioral Risk Factor Surveillance System
The 2009 BRFSS Survey in the CNMI was conducted between 
October 1 and December 31, 2009 by the CNMI Department 
of Commerce, Central Statistics Division. A stratified random 
sampling of 1,713 household housing units (HHUs) was selected 
from Saipan, Tinian, and Rota. Of the 1,713 HHUs, a total of 
1,419 surveys were completed through a personal visit and 
interview of a randomly selected eligible member 18 years of 
age or older residing in the selected household. Table 3 shows 
the data for selected indicators from the 2009 CNMI BRFSS11 
in four categories: (1) Access to health care; (2) Diabetes and 
health care for diabetes; (3) Co-morbidities associated with 
diabetes; and (4) Tobacco and betel nut use.
 The data for access to care reveals that 60.2% of the respon-
dents reported having health care coverage that included private 
insurance, HMO insurance, or government insurance; 61% did 
not have a medical home; 17.1% reported that cost was a barrier 

that prevented them from seeing a health care provider; and 
57.5% had visited a health care provider in the last year for a 
routine health checkup. 
 The data related to diabetes revealed that 9.8% of the re-
spondents had been diagnosed with diabetes and a further 1.6% 
were told they have pre-diabetes. Of the respondents who had 
diabetes, 28.8% never checked their feet for sores or irritation; 
18.6% were not seen by a doctor or health care provider in the 
last 12 months; 27.9% did not receive a Hemoglobin A1c test 
in the last 12 months and 23.4% had not heard of the test for 
Hemoglobin A1c; 15.6% had never had a dilated eye examina-
tion, while an additional 15.6% had a dilated eye examination 
more than two years ago, and 56.5% were told by a doctor or 
health care provider that they had retinopathy or diabetes had 
affected their eyes. Only 23% of the respondents with diabetes 
reported having taken a course on self-management to learn 
how to manage their diabetes. 
 In assessing the data for diabetes-related co-morbidities, 
19.2% of respondents reported that they have high blood 
pressure and 29% were told their cholesterol was high. Of the 
respondents, 2% had been diagnosed with a heart attack by a 
healthcare provider, 1.7% had been diagnosed with coronary 
heart disease, 2.2% with stroke, and 1.5% had been diagnosed 
with cancer.
 The data for tobacco and betel nut use show that 37.3% of 
the respondents smoked at least 100 cigarettes in their life and 
of those, 75% currently smoke cigarettes and 62.4% of current 
smokers had tried to quit smoking within the last 12 months. 
Additionally, 23.9% currently chew betel nut and of those that 
chew, 64.6% chew with both lime and tobacco.

Youth Risk Behavior Survey
The Youth Risk Behavior Survey is sponsored by the Centers 
for Disease Control and Prevention and is conducted by the 
Department of Education in the CNMI high schools and middle 
schools every odd year. Table 4 presents the results of the survey 
of high school students for selected questions related to tobacco 
use, weight management, dietary behaviors and physical activ-
ity for 2003-2009.

Table 2. Five Leading Causes of Death, CNMI, 2003-2005
Cause of Death 2003 2004 2005 2003-

2005
Ratea

Heart Disease 19 27 36 82 39.5
Cancer 19 21 23 63 30.3
Stroke 17 18 22 57 27.4
Renal Disease 13 15 18 46 22.2
Sepsis 13 10 12 35 16.9
Other 63 73 72 208 100.2
Total 144 164 183 491 236.4

aCrude mortality rate/100,000 population. Data source: Commonwealth of the Northern 
Mariana Islands, Department of Public Health, 2008 Health Data Report10
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Table 3. Selected BRFSS Indicators, CNMI BRFSS, 2009
BRFSS Indicator Percent

Access Have any kind of health care coverage (health insurance, HMOs, Medicare) 60.2
Do not have one person as your personal doctor or health care provider 61.0
Could not see a doctor in the past 12 months because of cost 17.1
Visited a doctor for a routine checkup in past 12 months 57.5

Diabetes Told by doctor you have diabetes 9.8
Tested for diabetes in last 3 years 41.0
Told by doctor you have pre-diabetes 1.6
Never check feet for sores/irritation (of diabetics) 28.8
Have not been seen by doctor in last 12 months (of diabetics) 18.6
Have not checked Hemoglobin A1c (of diabetics) 27.9
Have not heard of Hemoglobin A1c (of diabetics) 23.4
Never had a dilated eye exam (of diabetics) 15.6
Dilated eye exam more than 2 years (of diabetics) 15.6
Told by doctor you have retinopathy (of diabetics) 56.5
Taken a course on self management to manage your diabetes (of diabetics) 23.0

Co-morbidity Told by doctor you have high blood pressure 19.2
Ever been told by a doctor your blood cholesterol is high (of those tested) 29.0
Ever told you had a heart attack 2.0
Ever told you had coronary heart disease 1.7
Ever told you had a stroke 2.2
Ever told you had cancer 1.5

Tobacco Smoked at least 100 cigarettes in your entire life (ever smokers) 37.3
Smoke cigarettes every day or some days (of those who smoked 100 cigarettes) 75.0
Stopped smoking for at least one day in past 12 months - trying to quit smoking 62.4
Currently use chewing tobacco or snuff every day or some days 14.4
Chew betel nut, current use 23.9
Chew betel nut with both lime and tobacco (of those who chew) 64.6

Data source: CNMI Department of Commerce11

 The results for tobacco use among high school students in the 
CNMI are promising in that there are significant declines in all 
of the selected indicators for tobacco use. In 2003, the percent-
age of students who ever tried cigarette smoking was 87.9% 
compared to 73.5% in 2009; in 2003, 40.1% of the students 
smoked their first cigarette before 13 years of age (an indica-
tion of the early risk for nicotine addiction) and that proportion 
declined to 23.6% in 2009; the rate of students smoking on 20 
or more days in the past 30 days dropped from 16.8% of the 
students in 2003 to 7.5% in 2009; and students who smoked 
more than 10 cigarettes per day declined from 5.6% in 2003 
to 4.1% in 2009.
 Data on weight and weight management reveal that there has 
been a slight reduction in those students who are overweight 
(53.9% in 2003 to 49.7% in 2007) and who are obese (17.4% in 
2003 to 14.5% in 2007) — no data are available for 2009. The 
proportion of students who are trying to lose weight remained 
relatively stable during the period. In assessing the methods the 
students used to lose weight, slightly more students are exer-

cising while fewer students are stopping eating for 24 hours, 
taking diet aids and laxatives, or vomiting. A smaller propor-
tion of students in 2009 are watching TV on school days when 
compared to 2003; despite many promising findings, however, 
the trend for attending daily physical education classes declined 
from 33.9% in 2003 to 29.9% in 2009.12

Survey of Risk Factors for NCDs
During January to July 2009, the Pacific Wellness Center con-
ducted community-based health surveys among 190 participants 
and data were collected for blood sugar, body mass index 
(BMI) status, blood pressure, tobacco and alcohol use, insur-
ance status, and physical activity. These data were reported in 
a presentation to the Mental Health Services staff by the Pacific 
Wellness Center on July 14, 2009. Table 5 presents data on BMI 
status stratified by ethnicity among the participants. J. Maratita, 
DPCP Coordinator, provided the presentation (June 22, 2011). 
In assessing the overall BMI status of the surveyed population, 
86.8% of the participants had a BMI ≥25 and further stratifica-
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Table 4. Percent Prevalence of Selected Risk Factors, CNMI High School Students, YRBS 2003, 2005, 2007, 2009
Risk Behavior 2003 2005 2007 2009

Tobacco Ever tried cigarette smoking 87.9 82.7 78.1 73.5
Smoked first cigarette before 13 years of age 40.1 34.0 28.6 23.6
Smoked on 20 or more days in the last 30 days 16.8 11.1 8.2 7.5
Smoked more than 10 cigarettes per day 5.6 4.7 5.9 4.1

Weight, Diet and Activity Overweight (BMI ≥85%ile and <95%ile) 53.9 48.4 49.7 -
Obese (BMI ≥95%ile) 17.4 17.0 14.5 -
Describe themselves as slightly or very overweight 25.3 25.7 25.1 23.0
Trying to lose weight 47.8 49.8 48.4 46.6
Exercise to lose or keep from gaining weight 60.4 66.1 63.7 64.4
Ate less food, fewer calories, less fatty foods to lose weight 42.1 42.0 38.9 37.9
Stopped eating for 24 hours to lose weight 18.2 17.5 16.2 13.5
Took diet pills, powders, liquid 5.8 6.6 5.7 4.9
Vomited or took laxatives 8.3 9.6 7.6 6.3
Ate fruit/vegetable five or more times/day in last 7 days - 21.1 21.3 19.4
Watched three or more hours of TV on an average school day 33.9 31.2 32.1 28.7
Played on one or more sports teams during the past 12 months 47.5 45.7 41.8 47.9
Attended PE classes daily in an average week 33.9 34.5 29.3 29.9

Data source: Centers for Disease Control and Prevention12

Table 5. Overweight and Obese Women Participants by Ethnicity and BMI Status, Pacific Wellness Center, CNMI, 2009
Ethnicity Participants BMI 25-29 BMI 30-39 BMI ≥40 BMI 25-40+

n % n % n % n % n %
Chamorro 93 48.9 32 34.4 43 46.2 7 7.5 82 88.1
Filipino 44 23.2 27 61.4 10 22.7 1 2.3 38 86.4
Carolinian 15 7.9 3 20.0 8 53.3 2 13.3 13 86.6
Other PI 13 6.8 6 46.2 6 46.2 1 7.7 13 100
Other 25 13.2 8 32.0 10 40.0 1 4.0 19 76.0
Total 190 100% 76 40.0% 77 40.5% 12 6.3% 165 86.8%

Data source: Personal communication, J. Maratita (June 22, 2011)

tion into BMI categories showed that 40% of the participants 
were overweight (BMI 25-29), 40.5% were obese (BMI 30-39), 
and 6.3% were morbidly obese (BMI ≥40). 
 Chamorro participants were the largest ethnic group (48.9%), 
followed by Filipino (23.2%), Carolinian (7.9%), and other 
Pacific Islander (6.8%). By ethnicity, 100% of the Other Pacific 
Islanders had a BMI ≥25; whereas overweight or obesity preva-
lence ranged from 86.4% to 88.1% among the other ethnic groups. 
Other significant findings among the ethnic groups were that 
while a high proportion of Filipino participants are overweight 
(61.4%), few are obese or morbidly obese when compared to 
other ethnic groups. The Carolinian participants have a higher 
proportion in the obese and morbidly obese categories when 
compared to other ethnic groups. Because these data represent 
a self-selected group of participants who attended the health 
screening, these data are limited to this group of participants. 

Diabetes Specific and Related Data
Diabetes Prevalence 
Based on the 2009 CNMI BRFSS survey results, the preva-
lence rate of diabetes is 9.8%; however, these results should 
be interpreted with caution since this rate reflects only those 
respondents who recall being diagnosed with diabetes. Data 
for newly diagnosed patients with diabetes and the number 
of encounters at The Commonwealth Health Center clinic 
services from the Commonwealth Health Center’s Resource 
and Patient Management System (RPMS) was provided by V. 
Castro, Vital Statistics Coordinator (June 23, 2011). The data 
for the number of newly diagnosed patients remained relatively 
stable during 2003 to 2006 and declined between 2008 and 
2010 from 186 to 142 new patients. It is unclear whether this 
reduction represents a true decrease in the incidence or whether 
it is due to a procedural change in data collection and reporting 
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implemented in 2008. It should also be noted that the RPMS 
data system captures only those patients who seek services at 
the Commonwealth Health Center and does not reflect patients 
receiving services from private physicians, private clinics, or 
off-island care.

Diabetes and Tuberculosis
Based on a report by M. Rabauliman, Tuberculosis Program 
Coordinator (June 22, 2011), during 2008-2010, there was a 
slight decline in the number of patients with active tuberculosis 
from 35 patients to 32 patients. In the CNMI, all patients with 
active tuberculosis are routinely screened for diabetes. The data 
in Table 7 show a high prevalence of diabetes among patients 
being treated for tuberculosis in that 48.6% of the patients had 
the dual diagnosis of tuberculosis-diabetes in 2008 increasing 
to 65.6% in 2010. 

Amputation
The Commonwealth Health Center Physical Therapy Program 
is the only provider of physical therapy services in CNMI. The 
program staff (June 21, 2011) provided the data in a personal 
conversation. Table 8 shows that there were 24 patients with a 
lower limb amputation in 2001 with a significant increase to 52 
patients by 2004. This increase led to the collaboration between 
the CNMI DPCP and the Commonwealth Health Center Physical 
Therapy Program to develop a foot care clinic for patients with 
diabetes to prevent amputations. With the implementation of the 
Multidisciplinary Diabetes Foot Clinic, the number of patients 
with lower limb amputations steadily declined between 2004 
and 2008. (See description of the Multidisciplinary Diabetes 
Foot Clinic below).

Renal Dialysis
In a verbal report by M. Marisa, Acting Coordinator of the 
Commonwealth Health Center Dialysis Unit (June 24, 2011), 
as of June 2011, there were a total of 163 patients receiving 
dialysis services in the CNMI from two facilities: the Common-
wealth Health Center’s Dialysis Unit, 108 active hemodialysis 
patients and four active peritoneal dialysis patients, and the St. 
Jude Dialysis Center, a community-based for-profit service, 51 
active hemodialysis patients. 

Description of the Administrative System
Legislation and Regulations
Major public health legislation includes: 

 (1) Public Law 11-75, (1999). To increase the enforcement of 
and the penalties for the provision of tobacco to minors or the use 
of tobacco by minors; to require establishments selling tobacco 
products to be licensed by the Department of Commerce; and 
to charge the Department of Commerce, Department of Public 
Health, and Department of Public Safety with enforcement re-
sponsibilities. 

 (2) Public Law 13-37, Commonwealth Tobacco Settlement 
Expenditure Act of 2002. To establish a Tobacco Settlement Ex-

Table 6. Commonwealth Health Center First Visits and Total 
Encounters for Diabetes, CNMI, 2003-2010
Year New Patients Total Encounters
2003 247 2799
2004 241 3040
2005 273 3313
2006 230 3543
2007 175 3691
2008 186 -
2009 147 -
2010 141 -

Data source: Personal communication: V. Castro (June 23, 2011)

Table 7. Active TB, LTBIa and Diabetes, CNMI, 2008-2010
Year Active TB LTBI Diabetes Percent DM
2008 35 90 17 48.6
2009 33 90 17 51.5
2010 32 70 21 65.6

aLTBI – Latent tuberculosis infection. Data source: Personal communication, M. 
Rabauliman, (June 22, 2011)

Table 8. Lower Limb Amputation by Type, Commonwealth Health 
Center Physical Therapy Program, CNMI, 2001-2008
Type 2001 2002 2003 2004 2005 2006 2007 2008
MLAa - - - 31 17 9 7 9
mLAb - - - 21 30 29 30 18
Total 24 31 39 52 47 38 37 27

aMLA-Major limb amputation (trans-femoral, trans-tibial). bmLA- Minor limb amputation 
(toe, fore –foot, mid-foot). Data source: Personal communication, Commonwealth Health 
Center Physical Therapy Program staff (June 23, 2011)

penditure Fund for the purpose of developing and implementing a 
CNMI Comprehensive Tobacco Prevention and Control Strategic 
Plan of Action. The purpose is to maximize resources for tobacco 
prevention and control; health promotion and disease prevention 
programs; children’s health programs; and prevention-oriented 
public health efforts (prevent the initiation of tobacco use among 
children and youth, promote cessation of smoking among adults 
and young people, and reduce public exposure to environmental 
tobacco smoke).

  (3) Public Law 13-38, An Act to amend 4 CMC § 1402 (A)(16) 
through (20); to restrict cigarette smoking and other purposes 
(2002). Allows the Tobacco Control Fund to establish a separate 
fund with 30% of the increase in cigarette taxes for the following 
purposes: (a) Department of Public Health to monitor morbidity 
and mortality from cancer and other tobacco-related illnesses in 
the CNMI; (b) Support prenatal and maternal care that incorpo-
rate smoking cessation assistance and guidance on the harmful 
effects of smoking on fetal development; (c) Comprehensive 
school health education programs on the hazards of tobacco use 
by CNMI youth; (d) Workplace-based and community smoking 
prevention and smoking cessation program; and (e) Tobacco-
related public service advertising and education programs. 
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 (4) Public Law 13-58. CNMI Health Improvement Act of 2003. 
For monies in the Tobacco Control Fund to implement programs 
and services as follows: (a) Department of Public Health for the 
CNMI Comprehensive State-Based Tobacco Control Program, 
the CNMI Chronic Disease-Diabetes Control Program, the CNMI 
Cancer Registry, the Breast and Cervical Cancer Program, and 
the Bureau of Environmental Health for the enforcement of local 
tobacco control regulations; (b) CNMI Office of the Attorney 
General for overseeing the Master Settlement Agreement and 
future litigation; (c) Rota Health Center and the Rota youth 
organization; and (d) Tinian Health Center and the Tinian youth 
organization. 

 (5) Public Law 16-46, Smoke-free Air Act of 2008. (a) Prohibits 
smoking in all workplaces and public places; (b) Exempts bars, 
private residence; smoking-designated hotel or motel rooms; 
private and semiprivate rooms in nursing homes and long term 
care facilities occupied by other smokers; outdoor areas of places 
of employment, enclosed casino gaming areas; departure terminal 
of Commonwealth airports; (c) Mandates “No Smoking” signs 
or the international “No Smoking” symbol be clearly and con-
spicuously posted in every public place, at every entrance, and 
removal of ashtrays where smoking is prohibited; (d) Mandates the 
Department of Public Health to explain and clarify the purposes 
and requirements of this law; (e) Prohibits the use of cigarettes 
or any tobacco products as prizes; and (f) Allocates 50% of the 
fines collected to the General Funds and 50% to the Department 
of Public Health for enforcement purposes. 

 (6) Public Law 16-51, Commonwealth Healthcare Corporation 
Act of 2008. The purpose of this Act is to establish the Common-
wealth Healthcare Corporation, a public corporation, to coordinate 
the delivery of quality healthcare to all Commonwealth residents in 
a financially responsible manner. The Commonwealth Healthcare 
Corporation is intended to be a professionally managed, nation-
ally accredited, independent public healthcare institution that is 
financially self-sufficient and independent of the Commonwealth 
Government as possible.

Planning Documents
There is no overall CNMI Health Plan to guide the goals and 
objectives of the CNMI Department of Public Health; however, 
many individual programs within the department do have con-
tent area specific plans. The DPCP has the following plans that 
guide program activities: 

 (1) CNMI National NCD Plan of Action 2009-2013. Based on 
the concepts presented in Pacific Framework for the Prevention 
and Control of Non-communicable Diseases,13 the approaches 
and strategies for the plan of action include: (1) Risk Approach 
to address the risk factors of nutrition and diet, physical activity, 
tobacco, alcohol and substance abuse. Within this approach, the 
strategies include: develop healthy public policy, create supportive 
environment, strengthen community action, improve personal 
skills, and reorient health services; (2) Clinical Approach to ad-
dress the diseases of diabetes, heart disease and cancer. Within 
this approach, the strategies include: strengthen referral of patients 
with gestational diabetes, strengthen screening for early detection 
of disease, and strengthen rehabilitation of patients with cancer 
and diabetes; (3) Monitoring, Evaluation and Surveillance Ap-
proach with strategies to develop a monitoring and evaluation 
framework, establish appropriate baseline for NCD and associ-
ated risk factors, conduct regular monitoring and evaluation, 
and strengthen surveillance system for NCD to regularly inform 

decision makers; and (4) System Strengthening and Organization 
for NCD Approach with strategies to establish a multi-stakeholder 
coordinating body and system to oversee NCD implementation 
and advocacy, ensure appropriate human resource and capacity to 
support implementation of the plan, and conduct regular advocacy 
events in appropriate high level forum.

 (2) CDC-Diabetes Prevention and Control 902 Work Plan – The 
DPCP Program is funded by the CDC and programs are required 
to commit to annual activities in seven categorical areas. The 
following are the commitments for Year 3 of the 5-Year funding 
cycle for the DPCP Program: (1) Expand and enhance capacity 
to increase NCDs outreach education awareness/screening to at 
least three activities per quarter to include the islands of Rota and 
Tinian; (2) Utilize media campaigns (radio/print advertisements) 
to rally support for implementation of the NCD Healthy Lifestyle 
Program in the CNMI; (3) Expand the “Walk on Wednesday” 
(WOW) program to at least three additional villages to promote 
and encourage physical activity to reduce obesity; (4) Conduct 
meeting with the CNMI Legislative Members, Coalition Mem-
bers and Community Leaders to share and distribute the results 
of the BRFSS and CNMI Health Data Report; (5) Develop and 
implement a monitoring and evaluation guideline for the progress 
of the CNMI NCD Plan; (6) Continue to enhance coordination, 
collaboration and engagement of stakeholders through activities 
such community health forum, health screening, Walk on Wednes-
days and the worksite wellness program; (7) Attend available 
trainings or meetings to effectively implement commitments 
of this agreement; and (8) Complete CNMI STEPS survey data 
collection with data analysis and draft summary report.

 (3) Communities Putting Prevention to Work (American 
Recovery and Reinvestment Act). The purpose is to implement 
population-based approaches such as policy, and environmental 
changes across five evidence-based strategies (media, access, 
price, point of decision information, and social support ser-
vices) in both communities and schools. Strategies will follow 
the Media, Access, Pricing, Point of Decision Information, and 
Social Support (MAPPS) framework. These strategies will help 
change social norms and make healthier choices easier and 
more affordable. The following are the four projects, objectives 
and MAPPS strategies: (1) Counter Advertising for Unhealthy 
Choice Project with the objective for environmental change to 
offer an alternative view point from choosing unhealthy choices 
to healthy choices using the strategy for counter-advertising for 
unhealthy choices; (2) Labeling of Healthy Food Choices Project 
with the objective to have policies in place that impact signage 
for healthier food and beverage items using the MAPPS strategy 
for point of purchase information interventions; (3) “Walk the 
Talk” Project to increase access and promote physical activity in 
the workplace within the CNMI Department of Public Health and 
the entire CNMI Government/Agencies through policy change 
to promote physical activity in the workplace, within their fam-
ily and in the community using the MAPPS strategy for access 
and social support service; and (4) Tobacco Usage Project ban 
to implement, enforce, and educate about the smoke free air law 
using the MAPPS strategy of access and media.

Funding and Resources
Funding and resources for the prevention and control of diabetes 
is limited in the CNMI. The CNMI DPCP Program annually 
receives approximately $72,000 for personnel and educational 
supplies to implement community outreach, awareness, and 
education. Other sources of direct support come from the 
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CNMI Tobacco Control Fund that supports one staff person in 
the DPCP Program. Indirect support comes from the WHO that 
supports the 2-1-22 Program NCD Planning efforts. The DPCP 
Program staff collaborates with many government agencies 
and community-based organizations to provide services in the 
communities (See Partnerships and Collaborations).

Policy and Procedure Manual
There is currently no policy and procedure manual for the DPCP; 
however, the program staff is in the process of developing a 
manual that will establish the standard operating procedures 
for program activities.

Health Insurance  
Data from the 2009 BRFSS survey show that 60.2% of the 
respondents on the survey reported that they had some form 
of health insurance. The Northern Mariana Islands Retirement 
Fund was established by the enactment of Public Law 1-43 on 
October 1, 1980 to provide retirement, disability, death and other 
benefits for CNMI Government employees, and dependents. 
The CNMI also has US Government-sponsored Medicaid, 
Medicare, and Children’s Health Insurance Program plans for 
residents who meet the eligibility criteria. In addition, there are 
several private insurance companies (StayWell, FHP/TakeCare, 
SelectCare, Moylan) in the CNMI that provide health insurance 
to the general public. 

Partnerships and Collaborations
The CNMI DPCP has established partnerships with many 
community organizations as well as other government agen-
cies and provides screening for diabetes, school and com-
munity presentations, worksite wellness programs, cooking 
demonstrations, professional development training, community 
education through media, and educational brochures. Some of 
the organizations and agencies that the DPCP works with to 
provide services in the communities include: the Commonwealth 
Diabetes Coalition; Rota Diabetes Association; Tinian Diabetes 
Association; faith-based organizations; Ayuda Network, Inc.; 
Commonwealth Substance Abuse Prevention Coalition; Head 
Start Program; Wise Women Village Project; Maternal and Child 
Health; Breast and Cervical Cancer Screening Program; Com-
prehensive Cancer Control Program; Immunization Program; 
and the Tobacco Prevention and Control Program. 

Research
There are no known recent research projects in the area of 
NCDs or diabetes.

Description of Clinical Services System
Medical and Health Professionals and Facilities
The Commonwealth Health Center opened in 1986, is a 74 
bed, Medicare certified hospital with a scope of services that 
includes an Emergency Department, Obstetrics, Post-partum, 
Neonatal Intensive Care Unit, Adult Intensive Care Unit, Surgi-
cal, General Medicine, Pediatrics, Dialysis Unit, and various 

outpatient clinics. The CNMI licensure regulations require that 
physicians hold United States or Canadian medical credentials 
in order to practice medicine in the CNMI. This creates a chal-
lenge in recruiting and retaining clinicians because salaries are 
not comparable with similar positions in the United States. Data 
on the health workforce in CNMI was provided in a conversa-
tion with R. Diaz, Public Health Program Analyst (June 22, 
2011). Table 9 shows the complement of physicians and their 
specialties that are providing medical care services at the Com-
monwealth Health Center. The Department of Public Health 
and the Commonwealth Health Center provide both inpatient 
and outpatient services. Additionally, the Community Guidance 
Center Division of the Department of Public Health provides 
various community health programs.
 The Department of Public Health is composed of three main 
divisions: the Commonwealth Health Center; the Division of 
Public Health; and the Community Guidance Center. The Com-
monwealth Health Center and the Division of Public Health 
are currently located together on one site and the Community 
Guidance Center is located in a separate facility. In addition 
to the health facilities on Saipan, the Department of Public 
Health is also responsible for ensuring quality health care on 
the Islands of Rota and Tinian. 
 The CNMI also has several private medical clinics, dental 
clinics, ophthalmology clinics, and pharmacies in the commu-
nity. The private medical facilities include: FHP Health Center, 
Marianas Medical Center, Medical Associates of the Pacific, 
Pacific Medical Center, and Saipan Health Clinic. Dental health 
care is available through the Commonwealth Health Center 
Dental Clinic, and private dental services include: Saipan 
Seventh-Day Adventist Clinic, Dental Care-Toothworks, and 
Smile Saipan. Private ophthalmology services include: Marianas 
Eye Institute and Hardt Eye Clinic. PHI Pharmacy currently 

Table 9. Medical Providers, CNMI Department of Public Health, 2010
Position Number Full Time Locum Tenen
Anesthesiologist 2 2 0
Ear/Nose/Throat 0 0 0
Emergency Medicine 5 4 1
Family Practice/Internal Med 6 5 1
Nephrologist 2 0 2
Obstetrics/Gynecologist 3 3 0
Orthopedic Surgeon 1 1 0
General Surgeon 3 1 2
Pathologist 0 0 0
Pediatrician 4 3 1
Psychiatrist 1 1 0
Public Health Medical Director 0 0 0
Radiologist 2 0 2
Women’s Health NP 1 1 0
Total 30 21 9

Data source: Personal communication, R. Diaz (June 22, 2011)
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has three locations that provide services – the main branch is 
located at the Commonwealth Health Center (and serves the 
patients in the outpatient clinic) and two other village locations. 
Brabu Pharmacy and Wellness Center, a private pharmacy, also 
provides services to the community. 

Outreach and Prevention
Outreach and preventive education is provided by the DPCP in 
collaboration with other government agencies and community 
organizations. The staff conduct school and community presen-
tations on preventing diabetes, provide educational brochures 
and materials, work with the private sector to screen employees, 
develop worksite wellness programs and cooking shows on how 
to prepare inexpensive and healthy meals, and provide broad 
media-based prevention education. 

Screening and Diagnosis
Screening services are provided upon request at regular Com-
monwealth Health Center clinic visits and as outreach activities 
at the workplace. In the community, screenings occur at the 
Walk on Wednesday Beach Path and in various villages around 
the island. Services provided at the screening include: random 
blood sugar and blood pressure measurement, and nutrition 
and physical activity education and counseling. When an in-
dividual has an abnormal screen, they are advised to make an 
appointment with their physician to be further evaluated. There 
are no direct referrals made for further diagnostic services and 
patients may be lost to follow-up. It is important to note that 
in the DPCP and Commonwealth Health Center there are no 
consistent policy and procedures or standards for screening and 
diagnosis of diabetes or other chronic diseases.
 
Treatment and Management
Health care providers in the Commonwealth Health Center 
outpatient clinic and in the private medical clinics provide the 
treatment and management services for patients with diabetes. 
Patients have the choice of selecting the health care provider 
among the physicians at any of these facilities. However, there 
are no common sets of policies and procedures or standards of 
care to provide the guidance to assure that patients are receiving 
consistent, comprehensive, and high quality care. Because there 
are no mechanisms for communication between the physicians 
at the Commonwealth Health Center outpatient clinic and the 
private medical clinics there may be fragmentation and loss 
of continuity in the care for patients with diabetes and other 
chronic diseases. It is recommended that a registry and data 
system be adopted among all the health care providers to identify 
patients and track their treatment and management by policies 
and procedures to assure consistent and high quality care for 
patient with diabetes and other chronic diseases.

Specialty Clinics
There are no specialty clinics for patients with diabetes or other 
chronic diseases. All patients are seen at the Commonwealth 
Health Center outpatient clinic and services are provided by the 

physicians that staff the clinic. Patients do not have a primary 
care provider and may see different physicians at clinic visits. 
Because of the way the clinics are set up, there is minimal 
coordination or continuity of care for patients with diabetes or 
other chronic diseases. 
 The Commonwealth Health Center prenatal clinic has specific 
policies and procedures for the screening, management, and 
post-partum follow-up of women with gestational diabetes. At 
the first prenatal clinic visit, all pregnant women are assessed for 
the risk factors for gestational diabetes mellitus (GDM) and for 
those with at least one risk factor, a 1-hour oral glucose toler-
ance test is performed. All women diagnosed with GDM are 
referred to the Women’s Clinic and seen by the physician and 
the clinic diabetes educator for counseling and management of 
GDM during the pregnancy. Women with no health insurance 
are provided with an Accu-Check glucometer, lancets, and test 
strips (funded by the DPCP as a collaborative project with the 
prenatal clinic). Women with GDM are provided follow-up 
with a fasting blood sugar one day postpartum and repeated at 
the 6-12 week postpartum visit. 
 In 2005 the Physical Therapy Program collaborated with the 
CNMI Diabetes Prevention and Control Program to develop 
a foot care clinic for patients with diabetes. This partnership 
provided resources to increase community education, receive 
diabetes resources, and purchase wound care materials. In 
2006, the Multi-disciplinary Diabetic Foot Clinic was initiated 
at the Commonwealth Health Center. Patients received a foot 
exam, blood glucose check, blood pressure check, footwear 
inspection, dietitian consult and follow up, and surgical and 
physical therapy consultation. Patients also received education 
on general diabetes information and foot care for people with 
diabetes and educational materials were distributed through 
the foot clinic. The data in Table 8 reveal that the increasing 
trend of lower extremity amputations peaked in 2004 and with 
the initiation of the foot care clinic the number of amputations 
began to significantly decline. By 2008 there were 27 patients 
with lower extremity amputation. In analyzing the impact of the 
outcomes of the Multi-disciplinary Diabetic Foot Clinic, from 
2004 through the end of 2008 there has been a 48% reduction 
in overall lower extremity amputations, a 71% reduction in 
major limb amputations and a 15% reduction in minor limb 
amputations.

Off Island Referrals
In 2004 the number of off-island medical referrals was 437 pa-
tients and since that time the number of referrals have increased 
steadily to 565 patients in 2007.10 According to a written report 
provided by R. Taisacan (June 23, 2011) from the Medical 
Referral Office, Table 10 shows that the number of off-island 
referrals continued to increase in that 924 patients were referred 
in 2009, a total of 1,117 patients in 2010 and 414 patients in 
the first half of 2011. There has been a 155% increase in the 
number of patients referred for off-island care between 2004 
and 2010. (The major health categories for referrals are oncol-
ogy, cardiology, MRI study, and radiology. The expenditures 
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represent the costs for off-island referrals only and do not reflect 
the costs for inter-island travel between Saipan, Rota, and Tin-
ian for medical care or for medical claims. 

Description of the Support Services System
Quality Assurance And Continuing Education Program
The Quality Assurance (QA) Manager of the Commonwealth 
Health Center assures that active hospital-based quality assur-
ance program with continuing education programs are conducted 
to maintain the quality of medical care provided to the patients. 
The QA Manager is currently assisting the Department of Public 
Health in establishing a quality assurance program within the 
service programs in the department and has provided introduc-
tory training on performance improvement. 

Diabetes Health Education Materials
The DPCP uses culturally appropriate educational materials and 
brochures for diabetes and other NCDs. Educational materials 
include: Walk 10,000 Steps Every Day, Diabetes Fortune Teller 
(Game for children in school), Parents Take Charge: Keep Your 
Child at a Healthy Weight (Papa Ola Lokahi, Pacific Diabetes 
Education Program);14 Picky Eaters: How to Get Your Kids to 
Eat Healthy Foods, Too Much Screen Time: What’s the Big 
Deal (Journeyworks Publishing);15 and Diabetes in the CNMI: 
Too Big to Ignore, CNMI Guide to Healthy Eating, What Do 
My Numbers Mean?, and What Can You do About Diabetes? 
(CNMI DPCP, unpublished).

Pharmacy Services
Pharmacy services are provided by PHI Pharmacy, a retail phar-
macy located at the Commonwealth Health Center’s outpatient 
department. All types of oral and injectable medications for the 
treatment and management of diabetic patients are available. 
Glucometers, test strips, and lancets are available for purchase 

Table 10. Off Island Medical Referrals, CNMI, 2009-2011
FY 2009 FY 2010 FY 2011 (6 months)

Diagnosis n % Diagnosis n % Diagnosis n %
Oncology 181 19.6 Oncology 242 21.7 Oncology 71 17.1
Radiology 153 16.6 Cardiology 181 16.2 Cardiology 50 12.1
Cardiology 135 14.6 MRI study 134 12.0 MRI study 50 12.1
Surgery 95 10.3 Urology 90 8.1 ENT 36 8.7
Urology 80 8.7 Orthopedic 70 6.3 Ophthalmology 25 6.0
MRI study 64 6.9 ENT 68 6.1 Orthopedic 24 5.8
Ophthalmology 46 5.0 Radiology 66 5.9 Urology 24 5.8
Neurology 25 2.7 Ophthalmology 41 3.7 Radiology 16 3.9
Nephrology 15 1.6 Neurology 25 2.2 CT scan 10 2.4
Orthopedic 15 1.6 Surgery 23 2.1 Breast biopsy 10 2.4
Others 115 12.4 Others 177 15.8 Others 98 23.7
TOTAL 924 100 TOTAL 1117 100 TOTAL 414 100

Expenditures: $3,781,538 Expenditures: $4,157,965 Expenditures: $1,043,483
Data source: Personal communication, R. Taisacan (June 23, 2011)

at a nominal cost and cost-sharing is available with some of 
the private health insurance plans. The pharmacist reported no 
major problems with ordering medication and there is a con-
sistent supply of medications. There are also three other retail 
pharmacies available in the community. 

Laboratory Services
Laboratory services are provided by the Commonwealth Health 
Center. The laboratory is able to perform all of the tests neces-
sary to diagnose and manage patients with diabetes. Laboratory 
tests that cannot be performed locally can be sent to a private 
laboratory in Guam. When test reagents are not available in the 
Commonwealth Health Center to conduct testing, patients are 
referred to a private community laboratory for testing. 

Description of the Data System
There is no overall data system in the CNMI Department of 
Public Health which provides data and information for all 
the public health programs. Each program may have its own 
unique dedicated data system, but they are not coordinated or 
connected. The DPCP manually collects patient data at the Walk 
on Wednesday Beach Path screenings using a Screening Card 
which documents: date; birthdate; name; ethnicity; gender; 
contact number; history of diabetes, hypertension, smoking; 
insurance provider, BP, glucose, referral. These data are entered 
into a Microsoft Excel program, but there has not been any 
extraction, analysis, interpretation, or reporting of the data. 
 In the CNMI, patients with diabetes may be provided ser-
vices at the Commonwealth Health Center, Rota Health Center, 
Tinian Health Center or at one of the private clinics or private 
physician offices. The encounter data generated at these sites is 
not shared with the DPCP. The Commonwealth Health Center 
uses the Resource and Patient Management System (RPMS) 
data system and documents the first visit for all patients who 
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are newly diagnosed with diabetes and in addition collects 
encounter data when patients visit the Commonwealth Health 
Center outpatient clinic. However, there are no reports gener-
ated from the RPMS on a consistent basis.
 The DPCP is assessing the feasibility of implementing the 
Chronic Disease Electronic Management System (CDEMS), an 
electronic registry that is designed to assist medical providers 
and management in tracking the care of patients with chronic 
health conditions. A paper-based system, CDEMS is designed 
around a progress note that facilitates standardization of care 
for patients with diabetes and other chronic conditions. 

Conclusion: Prioritized Issues and Needs
Non-communicable diseases (NCD), including diabetes, have 
been identified as a health emergency in the USAPI. Some of the 
highest rates of diabetes and other chronic diseases are experi-
enced by the residents in the Pacific jurisdictions. The first step 
to address this issue is to describe the burden of chronic diseases, 
identify and describe the programs and agencies charged with 
delivering care to patients, and assess the capacity of the system 
of service. This report presents new information and identifies 
the problems and issues that will need to be addressed to make 
an impact on the health disparities caused by NCDs.
 The CNMI has seen a dramatic 22.7% decline in the total 
population between 2000 and 2010. The largest segments of 

the population affected include the 20-44 year old and under 
15 year old age groups; while at the same time the population 
45 years and older has increased. The mortality data show that 
the leading causes of death are heart disease, stroke, and can-
cer — all chronic diseases. Other findings that have an impact 
on the health status include the high rates of overweight and 
obesity among adults and adolescents. 
 The description of the system of services reveals that there 
is no overall plan to address NCDs and diabetes, there is no 
functional data system that is able to identify and track patients 
or provide clinical information on the progress of patient treat-
ments, there is little to no coordination among the medical care 
providers and public health staff, and there are no consistent 
standards of care to treat and manage patients with NCDs 
including diabetes. Although surveillance for chronic disease 
data, local population survey data, vital statistics, and program 
data exist,16 there continues to be limited availability of these 
data and a paucity of published data. Often mortality, morbidity, 
and risk behavior data across the Pacific jurisdictions cannot be 
compared because of differences in defining the data elements, 
data collection methods, and timeliness of reporting.
 Based on the findings in this report and the input from 
community stakeholders lists of clinical and administrative 
priorities were created (see Table 11 and Table 12). The top 
three clinical system priorities include: (1) Need for consistent 

Table 11. Administrative Issues Priority Ranking
Priority Rank Administrative Issue/Need Average Scorea

1 Need for a data system (CDEMS Registry) for the Diabetes Prevention and Control Program 20.0
2 Need for a comprehensive CNMI Health Plan 21.0
3 Need to provide training for staff on data analysis, interpretation, and reporting 23.4
4 Need for a policy and procedure manual for the Diabetes Prevention and Control Program 26.4
5 Need for a law to tax “sweetened beverages” 29.4
6 Need to hire and train community health workers as community-based diabetes educators 31.2
7 Need for a “price control” law to lower prices on local fruits and vegetables and increase prices on “junk foods” 31.4
8 Need for a law to mandate “DIABETES” as a reportable condition to the Department of Public Health 32.0

aLower the average score, higher the priority

Table 12. Clinical Issues Priority Ranking
Priority Rank Clinical Issue/Need Average Scorea

1 Need for consistent standard-based criteria for the diagnosis of diabetes 16.4
2 Need for a continuing education program for Diabetes Prevention and Control Program staff and their partners on the standards 

of care for diabetes
19.0

3 Need to develop a “Lifestyle Behavioral Change” counseling program for patients with pre-diabetes or at risk for diabetes 27.2
4 Need to adopt a standard of care for the diagnosis, treatment, and management of patients with diabetes 27.6
5 Need for a referral and follow-up system for clients who are screened positive for diabetes 27.8
6 Need for self-management education services for patients with diabetes and their families 29.2
7 Need for specialty training for at least one of the physicians on the treatment and management of patients with diabetes 31.8
8 Need to implement the plan for the Diabetes Wellness Center 41.6

aLower the average score, higher the priority
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standard-based criteria for the diagnosis of diabetes; (2) Need 
for a continuing education program for DPCP staff and their 
partners on the standards of care for diabetes; and (3) Need to 
develop a lifestyle behavioral change counseling program for 
patients with pre-diabetes or at risk for diabetes. The admin-
istrative system priorities include: (1) Need for a data system 
(CDEMS Registry) for the DPCP; (2) Need for a comprehensive 
CNMI Health Plan: and (3) Need to provide training for staff 
on analysis, interpretation, and reporting of data.
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An Assessment of Non-Communicable Diseases, Diabetes, 
and Related Risk Factors in the Federated States of Micronesia, 
State of Chuuk: A Systems Perspective

Henry M. Ichiho MD, MPH; Moria Shomour AS; Julio Marar; Kipier Lippwe MCN; 
and Nia Aitaoto MPH, MS

Abstract 
Non-communicable diseases (NCD) have been identified as a health emer-
gency in the US-affiliated Pacific Islands (USAPI).1 This assessment, funded 
by the National Institutes of Health, was conducted in the Federated States of 
Micronesia, State of Chuuk and describes the burdens due to selected NCDs 
(diabetes, heart disease, hypertension, stroke, chronic kidney disease); and 
assesses the system of service capacity and current activities for service 
delivery, data collection and reporting as well as identifying the issues that 
need to be addressed. There has been a 9.2% decline in the total popula-
tion between 2000 and 2010. Findings of medical and health data reveal 
that diabetes, myocardial infarction, and septicemia are the leading causes 
of death and lower limb surgical procedures and amputations was a major 
problem that was addressed with a foot care education program to prevent 
amputations. No data were available on the prevalence of diabetes among 
the population of Chuuk. Other findings show significant gaps in the system 
of administrative, clinical, data, and support services to address these NCDs. 
There is a lack of policy and procedure manuals, coordination among providers, 
and common standards of care. There is no functional data system to identify 
and track patients with diabetes and other chronic diseases. Priority issues 
and problems were identified for the clinical, administrative, and data systems.

Introduction
This paper presents findings from an assessment of the capac-
ity of the administrative, clinical, support, and data systems to 
address the problems of non-communicable diseases (NCD) 
including diabetes and its risk factors in the Federates States 
of Micronesia, State of Chuuk during March 7-11, 2011. Data 
and information were obtained through review of existing 
plans, reports and documents; interviews were conducted with 
selected key informants; issues and needs were identified; and 
groups of administrators and clinicians were used to define 
the priorities. (See article in this issue: Assessing the System 
of Services for Chronic Disease Prevention and Control in the 
US-affiliated Pacific Islands: Introduction and Methods).2 This 
work was funded by the National Institutes of Health, Institute 
on Minority Health and Health Disparities. 

Geography of the Federated States 
of Micronesia and the State of Chuuk 
The Federated States of Micronesia (FSM) is an island nation 
consisting of approximately 607 islands in the Western Pacific 
Ocean. Although the area encompassing the FSM, including its 
Economic Exclusive Zone comprises 1,161,303 square miles of 
ocean area, the combined total land area is only 276 square miles 
with an additional 2,776 square miles of lagoon area. The 607 
islands vary from large, high mountainous islands of volcanic 
origin to small atolls. The FSM consists of four geographically 
separate states: Chuuk, Kosrae, Pohnpei, and Yap. 

 The State of Chuuk consists of 15 high volcanic islands in 
the Chuuk Lagoon and a series of 14 outlying atolls and low 
islands. The main population center of Chuuk State is the 
Chuuk Lagoon, a large archipelago with mountainous islands 
surrounded by a string of islets on a barrier reef. There are 
three geographic aspects to Chuuk State, the administrative 
center of the state on the island of Weno (formerly Moen), the 
islands of the Chuuk Lagoon, and the islands of the outlying 
atolls - approximately 290 islands in all of which only a frac-
tion are inhabited. The 15 islands of the Chuuk Lagoon have 
a total land area of 39 square miles; and the lagoon itself has 
a total surface area of 822 square miles and is surrounded by 
140 miles of coral reef.3-5 Because of the vast expanse of water 
between islands, travel within the State of Chuuk is difficult. 
Within the lagoon, travel by boat from Weno to any of the other 
islands will take from 1.5 hours to 2 hours. Access to the outer 
islands is even more difficult with travel times on a cargo ship 
taking from four hours up to two days. The provision of health 
care to the population of Chuuk is made difficult because of 
the wide distribution of small clusters of the population among 
the islands coupled with the fact that there is no transportation 
system that allows access to these islands.

Population and Characteristics 
of the Population 
Based on the analysis of the 2000 Population Census and the 
2010 Preliminary Census, there has been a decline in the total 
population of 4,944 residents (9.2%) in Chuuk between the 
two census enumerations.6,7 The data for specific age groups 
reveal that the largest proportion of the declines are among 
those under 20 years of age and the 65 and over age group. One 
of the possible explanations of this decline among the younger 
population is that families with children are emigrating out of 
Chuuk and to other locations in the FSM and Pacific. 
 The Year 2010 Preliminary Census population of the State of 
Chuuk stands at 48,651 residents with 24,834 (51.0%) males and 
23,817 (49.0%) females. Of the total population, 71.2% reside 
in the lagoon islands (30.0% on Weno, the administrative center, 
and 41.2% on the other lagoon islands). In the outer islands, 
7,181 residents (14.8%) live on the Mortlock Islands; and the 
Hall Islands, and Western Islands together make up 14.0% of 
the population.7

The median age in the State of Chuuk in 1973 was 16.5 years, 
in 2000 it increased to 18.5 years, and in 2010 the median age 
was 20.7 years. This reflects the fact that the residents under 
the age of 20 years represent the majority of the decline in the 
population. 
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Table 1. Population by Age Group, Chuuk State, FSM, Census 
2000 and 2001
Age 2000 2010 Difference Percent 

Change
<5 7347 5987 -1360 -18.5
5-9 7305 5746 -1559 -21.3
10-14 7351 6055 -1296 -17.6
15-19 6775 5909 -866 -12.8
20-24 4836 4597 -239 -4.9
25-34 7150 6829 -321 -4.5
35-44 5419 5168 -251 -4.6
45-54 3785 4266 481 12.7
55-64 1682 2600 918 54.6
65-74 1198 936 -262 -21.9
75+ 747 558 -189 -25.3
Total 53595 48651 -4944 -9.2

Data source: Chuuk Branch Statistics Office, 2000 FSM Census of Population and 
Housing6 and Federated States of Micronesia, Office of Statistics, Budget & Economic 
Management, Preliminary Population Counts for FSM 2010 Census7

Table 2. Leading Causes of Death, Chuuk, 2007-2009
Cause of Death 2007 2008 2009 2007-

2009
Ratea

Diabetes 30 17 29 76 47.3
MIb 16 20 25 61 37.9
Septicemia 22 15 11 48 29.9
Pneumonia 10 16 10 36 22.4
Cerebrovascular 10 13 10 33 20.5
Malnutrition 8 5 9 22 13.7
Hypertension 10 4 3 17 10.6
Lung cancer 4 1 3 8 5.0
COPDc 1 4 3 8 5.0
Unknown/Other 109 131 117 357 222.0
Total 220 226 220 666 414.2

aCrude mortality rate/100,000 population. bMI – Myocardial infarct. cCOPD – Chronic 
obstructive pulmonary disease. Data source: Personal communication, M. Shomour 
(March 9, 2011).

 In assessing households and family size, the Chuuk 2000 
Census report found that the total number of households declined 
from 7,043 in 1994 to 6,976 in 2000. However, the average 
number of persons per household increased slightly from 7.5 
persons in 1994 to 7.7 persons in 2000. Moreover, there was 
a marked regional difference in the average family size in the 
household. In 2000, the Mortlocks recorded a low of 7.19 persons 
per household, and the Halls in Oksoritod reached 9.1 persons 
per household. The median household income in 2000 was 
about $2,800 with a mean household income of about $9,600. 
The median household income varied by region: $4,700 for 
Northern Namoneas, $2,900 for southern Namoneas, $1,800 for 
Faichuk, and $2,000 for Mortlocks and Oksoritod. The overall 
median individual income was about $800.6,8

Mortality Data
Leading Causes of Death
M. Shomour, Diabetes Program Coordinator obtained death 
certificate data (March 9, 2011) from the Chuuk State Hospital 
Medical Records Office. Mortality data were aggregated for 
2007-2009 and crude mortality rates per 100,000 population 
were calculated based on the Chuuk 2000 census of 53,595 
residents. The overall crude mortality rate for 2007-2009 was 
414.2/100,000 population. The leading causes of death were 
diabetes (47.3), followed by myocardial infarction (37.9), 
septicemia (29.9), pneumonia (22.4), and cerebrovascular 
accident (20.5). The data further reveals that when the propor-
tion of deaths due to chronic diseases or related conditions 
(diabetes, myocardial infarct, cancer, CVA, hypertension) are 
aggregated for each year, these conditions accounted for 31.8% 
of the deaths in 2007, 24.3% in 2008, and 31.8% of the deaths 
in 2009 (data not shown).

Population-Based Surveillance Data 
 NCD Risk Factors STEPS Report. 
Chuuk State has conducted the NCD Risk Factors STEPS sur-
vey, however, the report is not available (As of March 2011). 
  Global Youth Tobacco Survey - Federated States of Micro-
nesia, 2007. 
The Global Youth Tobacco Survey (GYTS) was conducted in 
all four FSM states; a total of 1,363 students ages 13-15 partici-
pated and the data were aggregated for analysis and reporting 
for the entire FSM nationally. 
 Tobacco use among the youth in FSM is high with overall 
45.6% (56.2% of the boys and 34.7% of the girls) having tried 
cigarette smoking. Almost one-third of the students (28.3%) are 
current smokers. Of those never smokers, 30.1% report likely 
to initiate smoking next year. The data also show the difficulties 
in cessation in that 83.2% of the current smokers report having 
tried to quit tobacco use without success and 86.5% want to 
stop smoking. Educational efforts to reduce smoking among 
youth is evidenced by 41.4% of the students reporting having 
been taught about the dangers of tobacco smoke and 47.1% 
were taught about the effects of smoking during the past year. 
The data for exposure to environmental tobacco smoke show 
that 60.7% of the students report exposure to smoke from oth-
ers in the home, 48.8% have one or more parent who smoke 
and 71.3% report exposure to smoke in public places. Overall, 
32.5% of the students think smoking should be banned in public 
places.9

Diabetes Specific and Related Data
Diabetes Prevalence
No data are available on the prevalence rates for diabetes or 
its related chronic conditions. The only data that exists are 
the Public Health Diabetes Clinic logbook that is a duplicated 
patient entry log of clinic visits.
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Table 3. Global Youth Tobacco Survey, Public Schools Grades 7-11, FSM, 2007
Indictor % Total % Boys % Girls 
Prevalence
Had ever smoked cigarettes 45.6 56.2 34.7
Currently use any tobacco product 46.2 51.9 39.8
Currently smoke cigarettes 28.3 36.9 19.8
Currently use other tobacco products 37.0 41.8 32.1
Never smokers likely to initiate smoking next year 30.1 - -
Exposure to Second Hand Smoke
Live in home where others smoke 60.7 - -
Around others who smoke outside their home 71.3 - -
Think smoking should be banned from public places 32.5 - -
Think smoke from others are harmful 37.0 - -
Have one or more parents who smoke 48.8 - -
Cessation – Current Smokers
Want to stop smoking 86.5 - -
Tried to stop smoking during the past year 83.2 - -
Have ever received help to stop smoking 91.7 - -
School Educational Efforts During Past Year
Taught in class of dangers of smoking 41.4 - -
Discussed in class why people their age smoke 32.0 - -
Taught in class of the effects of tobacco use 47.1 - -

aCurrent use – use of tobacco product on one or more of the past 30 days. Data source: Centers for Disease Control and Prevention, Global Tobacco Surveillance System Data9

Table 4. Tuberculosis and Diabetes, Chuuk State, FSM, 2007-2009
2007 2008 2009

Active TB 66 98 156
LTBIa - 201 463
Diabetesb - - 12

aLTBI – Latent tuberculosis infection. bPatients with active TB and Diabetes. Data 
source: Fred, D.10

Table 5. Surgical Debridement, Disarticulation and Amputation, 
Chuuk State Hospital, FSM, 2004-2009
Procedure 2004 2005 2006 2007 2008 2009
Debridement 21 32 31 21 19 18
Disarticulation 12 9 21 13 8 7
Amputation 10 6 9 7 6 4
Total 43 45 61 41 23 29

Data source: Personal communication: M. Moufa (March 9, 2011)

Diabetes and Tuberculosis
In May 2008, a cluster of five patients with multiple-drug 
resistant (MDR) tuberculosis were identified in Chuuk State 
and with further investigation in January 2009, as additional 
16 patients with MDR-TB were identified. All known infected 
patients identified were isolated and treated at the Chuuk 
State Hospital, 22-bed TB ward. As a result of the increase in 

screening of patients during this investigation, several patients 
with active tuberculosis and patients with latent infection were 
identified and are being treated. Starting in 2009, patients with 
tuberculosis were screened for diabetes and in 2009, 12 patients 
with tuberculosis were also identified with diabetes.10

Lower Limb Amputation
The data for lower limb surgical debridement, disarticulation, 
and amputations performed at the Chuuk State Hospital were 
obtained from the surgery logbook for 2004 through 2009 and 
reported in a conversation with M. Moufa (March 9, 2011). These 
data are important because in late 2006, the Pacific Diabetes 
Education Program introduced the foot care kits and educational 
materials on taking care of feet for diabetic patients. The Chuuk 
Diabetes Prevention and Control Program (DPCP) initiated 
the educational program in the Public Health Diabetes Clinic 
and the Chuuk State Hospital outpatient clinics. The Chuuk 
Women’s Council (CWC) conducted the educational program 
in the communities. These preliminary data show that in 2004 
and 2005, the number of patients requiring surgical debridement 
ranged between 21 and 31 and the amputations were between 6 
and 10 cases respectively. After 2006, with the implementation 
of the foot care educational program, the number of cases of 
debridement, disarticulation, and lower limb amputations has 
been steadily decreasing so that in 2009, the lowest number of 
cases was documented for all three surgical procedures. These 
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data suggest that the community-based educational program 
on foot care to prevent foot ulcers and infections does make 
an impact on one of the serious secondary complications of 
diabetes by reducing the need for surgical intervention and 
amputation of the lower extremity.

Renal Dialysis
There are currently no renal dialyses services available in Chuuk 
State and these services are not covered by the Chuuk State 
Health Plan. Patients who require renal dialysis obtain these 
services on their own. Because these services are self-referred, 
there are no data on the number of patients who received dialysis 
services. In March 2011, the Israeli Government donated two 
dialysis units to the Chuuk State Hospital. Plans are being made 
to install the two units and to train a physician, two nurses, 
and one technician who will be able to run and maintain the 
dialysis units. 

Description of the Administrative System
Legislation and Regulations
(1) Chuuk State Law No. 191-08, Smoking Act of 1991 pro-
hibits smoking cigarettes, tobacco, and pipes in hospital and 
dispensaries, classrooms, dining halls, conference rooms and 
meeting halls. (2) S.B. No. 10-23, HD 1 is a proposed bill on 
the “Chuuk State Sales Tax Imposition on Tobacco Product” 
which proposes legislation to increase the tax on tobacco sales. 
The proposed bill passed the second and final reading on April 
7, 2010 and the bill is being reviewed by the Governor’s Office. 

Planning Documents
There is one major planning document that was developed as a 
result of the January 2011 Chuuk State Economic Summit – the 
Strategic Development Plan. 
 The Chuuk State Department of Health Services (CSDHS) is 
the major steward for good health for the residents of Chuuk. 
To fulfill this responsibility, the CSDHS has seven divisions to 
assure that the Department’s services are provided - Division 
of Hospital and Management, Division of Nursing, Division of 
Dispensary, Division of Public Health, Division of Dentistry, 
Division of Environmental Health and Sanitation, and Division 
of Substance Abuse and Mental Health. These divisions of the 
Chuuk Department of Health will be challenged to achieve the 
following strategic goals in the strategic development plan: (1) 
Improve primary health care services; (2) Improve secondary 
health care services; (3) Prioritize health promotion and services 
for major health problems; (4) Develop a sustainable health 
care financing mechanism; and (5) Improve capacity and ac-
countability systems.

Funding and Resources
Funding and resources for the prevention and control of diabetes 
are limited in Chuuk. The Chuuk DPCP receives approximately 
$17,000 for personnel and educational supplies to implement 
community outreach, awareness, and education. An additional 
$8,000 is received from the Public Health Block Grant to pur-

chase supplies required for screening and other medical supplies. 
Other sources of indirect support come from the Secretariat of 
the Pacific Community (SPC) and Australian AID (AusAID) as 
funding to the Chuuk Women’s Council that works closely with 
the Chuuk DPCP to provide outreach, education, and screening 
services in the communities. 

Policy and Procedure Manual
There is one policy and procedure manual, Guidelines for the 
Prevention and Management of Diabetes in the Federated 
States of Micronesia: A National Consensus Position, 2001, 
that addresses the continuum of diabetes prevention and care to 
include: prevention of Type 2 diabetes, detection and diagnosis 
of Type 2 diabetes, care of people with diabetes, detection and 
management of diabetes complications, and general care. How-
ever, none of the medical care providers are using the manual. 

Health Insurance
The Chuuk State Health Care Plan (CSHCP) is an independent 
health care insurance plan for the State of Chuuk established by 
Chuuk State Law No. 2-94-06 (CSHCP Act of 1994) pursuant 
to the Chuuk State Constitution. All working residents in Chuuk 
State are eligible to enroll themselves and their dependents in 
the CSHCP, and are eligible to receive basic coverage benefits 
from Chuuk State Hospital including: physical examination and 
wellness advice; prenatal care; family planning; immunization; 
vision test; hearing test; and dental examinations including 
x-ray, cleaning and extraction. Only drugs prescribed for the 
cure, mitigation, or prevention of disease or for health mainte-
nance by a licensed health care facility physician are covered. 
Subscribers are also eligible for off-island medical referrals to 
selected providers in the Philippine Islands. As of March 2011, 
there are 12,932 active subscribers to the CSHCP. 
 The Federated States of Micronesia National Government 
Employees’ Health Insurance Plan (FSMNGEHIP) came into 
effect in 1984, just as the FSM was forming as a nation. The 
original health plan was designed as a social safety net to 
provide benefits for health care services, including diagnosis, 
treatment, surgery, and hospitalization. Eligibility was limited 
to employees of the FSM National Government. In 1990 the 
FSM Congress enacted legislation to expand the eligibility to 
include all the State Government employees and other agen-
cies’ employees, and also allowed the employee to enroll their 
dependents and members of their household. In 1994, the FSM 
Congress passed PL 8-133 to further extend the health insur-
ance coverage to employees in the private sector, and other 
non-government organizations and their dependents. Today, 
the health plan is known as MiCare and is extending medical 
coverage for the entire workforce of the FSM, both public 
and private. In January 2006, the President signed into law 
an amendment extending eligibility to students attending post 
secondary institutions in the FSM. The MiCare Health Insurance 
Plan consists of three (3) options: Basic Option (BA) covers 
health care services and medical treatments rendered locally; 
Supplemental Resident Option (SR) provides the benefits under 
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BA and, in addition, includes referral to an off-island health 
care facility; and Supplemental Non-Resident Option (SNR) 
covers all the benefits under BA and SR, however, is available 
only to employee, staff and their dependents who are placed 
in government offices outside of the FSM. Table 6 shows the 
premiums required for each of the plans as of January 2012.11

Partnerships and Collaborations
The Chuuk DPCP partners with several local agencies to assure 
activities in the community. Among these agencies are the (1) 
Chuuk Women’s Council; (2) the College of Micronesia, Land 
Grant Program; and (3) the Chuuk State Tobacco Program. 

 (1) The Chuuk Women’s Council (CWC) started in 1984 with 
a group of civic-minded Chuukese women who realized that 
individuals, non-governmental organizations (NGOs), and com-
munity groups needed to join forces, resources, and influence to 
bring about positive changes for women in Chuuk. In 1991, these 
women met to bring the individual NGO’s together under a single 
umbrella. The result was the creation of the Chuuk Women’s 
Advisory Council that was officially registered in 1993 with 
the FSM National Government. To better serve the community, 
this organization has changed its name to the Chuuk Women’s 
Council (CWC) and is the umbrella agency for over 400 women 
representing agencies and programs from all over Chuuk. The 
purpose of the CWC is to provide resources, direction, and training 
to other NGO’s to meet the need of the community. The CWC has 
sought and received funding from the US Government, AusAID, 
the FSM National Government, Micronesia Conservation Trust, 
and Office of the Minority Health Resource Center (OMHRC), 
New Zealand AID, United Nations Development Program, and 
the Japanese Government: Grant Assistance for Grass-roots Hu-
man Security Projects (GGP), and Papa Ola Lokahi for a wide 
range of programs that pursue gender equality and high-level 
policy action. The Chuuk DPCP works with the CWC to provide 
outreach education for the prevention of diabetes, screening for 
the early detection of diabetes, and education for reducing the 
complications of diabetes.

 (2) The College of Micronesia – Land Grant Program has 
three components: Cooperative Extension Services, Agricultural 
Experiment Station, and Residential Instruction. The Coopera-
tive Extension Services focuses on assisting the community to 
ensure appropriate management of the limited human and natural 
resources needed to support a viable FSM economy. The chal-
lenge is to ensure a constantly improving quality of life, while 
maintaining a strong cultural identity and healthy environment. 
These challenges are addressed through community level outreach 
programs in agriculture improvement, youth development, com-
munity resource development, and nutrition education. The Chuuk 
DPCP works with the land grant programs to promote nutrition, 
physical activity, gardening projects, and cooking demonstrations 
in the community. In addition to these community activities, the 

Table 6. MiCare Health Insurance Biweekly Premiums, FSM, 2010 
Plan Option Employee Share (48%) Employer Share (52%) Biweekly Premium
Basic Option (BA) $6.86 $7.44 $14.30
Supplemental Resident Option (SR) $15.58 $16.87 $32.45
Supplemental Non-Resident Option (SNR) $21.38 $23.17 $44.55

Data source: MiCare, Federated States of Micronesia11

School Garden Project is working with four schools to teach 
students gardening skills to grow vegetables and to teach the 
basic principles of nutrition to students. 

 (3) The Chuuk Tobacco Program and the Chuuk DPCP combine 
their efforts to provide outreach and education to the communities 
and schools in Chuuk on the prevention and control of cigarette 
smoking and diabetes. 

Research
No known recent research projects related to chronic diseases 
or diabetes are being conducted in Chuuk.

Description of Clinical Services System
Medical and Health Professionals and Facilities
Medical and health personnel are available to provide services 
to patients in several settings. In Chuuk, these professionals may 
be found in the Chuuk State Hospital, public health clinics, and 
community-based dispensaries. 
 The 2008 Health Digest for the Federated States of Micro-
nesia lists the administrative, medical care, public health, and 
support staff for the Chuuk State Hospital and the public health 
programs. It is important to note that there are no nutritionists, 
epidemiologists, or physical therapists in Chuuk State.12

Outreach and Prevention
The Chuuk DPCP staff provide outreach and prevention services 
by providing community presentations and educational bro-
chures on diabetes risk factors, nutrition, and physical activity; 
radio spots, posters and announcements; school presentations 
and activities that involve the students around nutrition and 
physical activity; and health fairs and community events. The 
DPCP Coordinator is the only staff available to provide these 
services, so that many of these community outreach services are 
done in collaboration with other programs such as the Chuuk 
Women’s Council and the Chuuk Tobacco Program. 

Screening and Diagnosis
Screening services are provided upon request by patients who 
meet the following criteria: Family history of diabetes, symptoms 
of diabetes, and over 18 years of age. These screening services 
are provided in a variety of settings that include regular clinic 
visits and as outreach activities at the workplace, health fairs, 
special community events, and church events. Patients who 
screen positive are referred to the public health diabetes clinic 
for a follow-up fasting blood sugar and diagnostics.



Hawai‘i Journal of Medicine & Public HealtH, May 2013, Vol 72, no 5, SuPPleMent 1
35

Table 7. Medical and Health Professionals, Chuuk State Health Services, FSM, 2008
Chuuk State Hospital Number Public Health Number

Curative Services Public Health Clinics
Clinical Medical Services (MD, MO) 20 Medexa 2
Clinical Nursing Services (GN, PN/NA) 113 Nursing Services 23

Health Services Administration Midwife/Nurse Practitioner 1
Director/Deputy Director 2 Dispensary Managers 108
Division Chief 4 Nutritionist 0
Hospital Administrator 1 Epidemiologist 0
Health Planner 1 Health Educator 2
Epidemiologist 0 DOTb workers 14
Public relations 1 Dental Health Clinics

Hospital Support Services Dentists 5
Laboratory 11 Dental Nurse 1
Radiology 6 Dental Assistant/Aids 9
Pharmacy 6 Dental Technicians 3
Physical therapy 0 Other Divisions
Clinical Nutritionist 0 Substance Abuse/Mental Health 21
Vital and Health Statistics 11 Environmental Health/Sanitation 16

aMedex- Medical Officer. bDOT – Direct observation treatment. Data source: Department of Health and Social Affairs, 2008 Health Digest for the Federated States of Micronesia12

Treatment and Management
Health care providers at Chuuk State Hospital outpatient clinic, 
the Public Health Diabetes Clinic and the community providers 
provide treatment and management services for patients with 
diabetes. There are no common sets of policies and procedures 
or standards to provide the guidance to assure the services the 
patients are receiving are consistent, comprehensive, and high 
quality. Patients have the choice of selecting a health care 
provider of choice among the physicians at any of these facili-
ties. Because there are no mechanisms for linkage between the 
physicians at the hospital and the public health clinics, there 
is fragmentation and loss of continuity in the care for patients 
with diabetes and NCDs.

Coordination and Continuity of Care
There is a major issue in the system of clinical services in that 
screening, diagnosis, treatment and management services are 
not coordinated among the multiple sites that provide these 
services – the Public Health Diabetes Clinic, the Chuuk State 
Hospital outpatient department, and the private providers in the 
community. For example patients who are screened positive by 
the public health program are referred to the PH Diabetes Clinic 
for diagnostic testing and further treatment and management. 
Patients who are screened positive at the hospital outpatient 
clinic are referred to one of the six physicians working in the 
outpatient clinic that day. The physician may refer the patient 
to the PH Diabetes Clinic for follow-up or the physician may 
continue to treat and manage the patient in the outpatient clinic 
and not refer or notify the PH Diabetes Clinic. In addition, 
patients may be seen at any of the multiple sites — the out-

patient clinic, the public health clinic, or the private provider 
and because there are no linkages among these sites, medical 
treatment and management of patients may be fragmented and 
continuity of care is lost. 
 A major obstacle in the Public Health Diabetes Clinic is 
that there is no single designated physician who is responsible 
for providing the treatment and management for diabetic pa-
tients. Because of the lack of standards of care, protocols for 
treatment and management of NCDs and diabetes, inadequate 
documentation in medical records, and several physicians rotat-
ing to provide services leads to the loss of continuity of care, 
frustration in the patients, and high clinic dropout rates. 

Medical Referrals
The Administrator of the Chuuk State Health Care Plan, A. Robert 
provided written data (March 7, 2011). There are two off-island 
medical referral systems in Chuuk State; one for patients who 
are insured by the Chuuk State Health Care Plan and the other 
for uninsured patients. Insured patients are required to obtain 
approval by the Medical Referral Physician in charge of insured 
patients. Covered benefits under the Medical Referral Program 
include inpatient care at the referring facility as well as outpa-
tient care. Medical escort or family escort may be authorized 
for patients who cannot travel independently. The maximum 
plan payments for off-island care include airfare and stipends 
for a maximum of $25,000 per year or $50,000 lifetime. The 
numbers of insured patients who have received off-island refer-
rals under this program have been increasing annually. In 2007 
there were 55 patients who received an off-island referral for 
medical care and that number increased to 82 patients in 2008 
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and further increased to 103 patients in 2009. The majority of 
the diagnoses (approximately 80%) for these off-island refer-
rals included patients with diabetes and heart disease. Other 
diagnoses included eye disease, liver disease, kidney disease, 
orthopedic problems, and lung disease (data not shown). 
 For patients who are uninsured and require off-island referral, 
upon approval by the Medical Referral Physician in charge of 
the uninsured patients, the State of Chuuk provides the neces-
sary funds for obtaining medical and health care. It has been 
estimated that approximately 30-40 patients per year are referred 
off-island for medical care and of these patients, 50% have the 
diagnosis of diabetes and require care for a related condition. 
The average cost is $3000-$4000 per patient to provide this 
care.

Description of the Support Services System
Quality Assurance and Continuing Education Program
There are no quality assurance programs in either the Chuuk 
State Hospital or the Department of Health. There are weekly 
continuing education (CE) sessions at the Chuuk State Hospital 
for the licensed physicians who are required to obtain 50 Con-
tinuing Medical Education credits annually. These CE sessions 
are also open to licensed graduate nurses who are required to 
obtain 40 CE credits and licensed practical nurses who need 30 
CE credits annually to retain their license to practice. 

Diabetes Health Education Materials
The DPCP is currently using culturally appropriate diabetes 
and other NCD educational materials and brochures in Chuuk. 
Some examples of the educational materials include: There is a 
Chance That You Can Prevent Diabetes (Esamwo Ser Nupwan 
Ach Sipwe Eppeti Semwenin Suke), Walk 10,000 Steps Every 
Day (Ipweri 10,000 Ipw Non Eew Raan), Foot Care For People 
With Diabetes (Tumunun Pechen Emon Mi Uri Semwenin Suke), 
What is Diabetes (Meet ewe semwenin suke), You May Have 
Diabetes and Not Know It (Papa Ola Lokahi, Pacific Diabetes 
Education Program);13 and Take Control of Your Diabetes 
(Nemeniom om semwenin suke) (National Diabetes Education 
Program).14

Pharmacy Services
Pharmacy services are provided by the Chuuk State Hospital. 
The available oral medications for diabetic patients include: 
Glucophage (metformin), Micronase (glyburide), and Glucotrol 
(glipizide); however, the pharmacy staff reported that Glucotrol 
was not currently available. One of the major problems reported 
by the staff is the consistent shortage of medications because of 
the lack of coordination between the pharmacy and the medical 
storeroom that orders the medications.

Laboratory Services 
Laboratory services are provided by the Chuuk State Hospital. 
The laboratory is able to perform the following: blood sugar 
determination, hemoglobin A1c, total cholesterol, high density 
lipoprotein, triglyceride, creatinine, urea, urinalysis for micro-

albuminuria. One of the major problems reported by the staff 
is the shortage of reagents or test kits because of the lack of 
coordination between the laboratory and the medical storeroom 
that orders the laboratory supplies and reagents. 

Description of the Data System
There is no overall data system in the Chuuk Department of 
Health that provides the data and information for all the pub-
lic health programs. Each program may have its own unique 
dedicated data system with no coordination or connections 
between the existing systems. The DPCP does not have a data 
system and manually collects duplicated patient data in a clinic 
logbook on patients who receive services at the Public Health 
Diabetes Clinic. The data collected includes: Name, hospital 
number, age, gender, residence, fasting blood sugar, blood 
pressure, and body weight.
 In Chuuk, patients with diabetes are provided services at the 
Chuuk State Hospital, the Public Health Diabetes Clinic, or at 
one of the two private clinics in the community. The primary 
data for patient medical and health care are generated at these 
multiple sites and data are not shared with the DPCP.
 
Conclusion: Prioritized Issues and Needs
Non-communicable diseases, including diabetes, have been 
identified as a health emergency in the US-affiliated Pacific 
Islands. The residents in the Pacific jurisdictions experience 
some of the highest rates of diabetes and other chronic diseases. 
The first step to address this issue is to describe the burden 
of chronic diseases, identify and describe the programs and 
agencies charged with delivering care to patients, and assess 
the capacity of the system of service. This report presents new 
information and identifies the problems and issues that will 
need to be addressed to make an impact on the health dispari-
ties caused by NCDs. 
 Chuuk State has seen as 9.2% decline in the population be-
tween 2000 and 2010. The largest segments of the population 
affected include children and adolescents under 20 years of 
age and seniors 65 years and older. The mortality data show 
that the leading causes of death include diabetes, myocardial 
infarction, and septicemia. Other findings reveal that between 
2004 and 2006, amputation and surgical procedures of the 
lower extremities was increasing which prompted a foot care 
educational program in late 2006. With this program, the ampu-
tations decreased so that by 2009, only four amputations were 
reported. Although chronic disease surveillance system data, 
local population survey data, vital statistics, and program data 
exist,15 there continues to be limited availability of these data 
and a paucity of published data. Often mortality, morbidity, 
and risk behavior data across the Pacific jurisdictions cannot be 
compared because of differences in defining the data elements, 
data collection methods, and timeliness of reporting.
 The description of the system of services reveals that there is 
one major planning document – the Strategic Development Plan 
to improve the health care delivery system, promote health as 
a priority, develop a sustainable health financing mechanism, 
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Table 8. Administrative Issues Priority Ranking
Priority Rank Administrative Issue/Need Average Scorea

1 Need for policy and procedure manual for managing and controlling diabetes and its complications 18.2
2 Need to develop a comprehensive NCD/Diabetes State Plan 28.4
3 Need for legislation to improve physical activity among children through physical education in schools 28.8
4 Need for legislation to improve nutritional status: (a) Ban turkey tail, (b) Impose tax on sweetened beverages 29.0
5 Need to identify and obtain alternative sources of additional resources for the prevention and control of diabetes and related chronic diseases 31.8
6 Need to develop and implement an NCD/Diabetes Registry data system 34.4
7 Need to train staff on data analysis, interpretation, and reporting 36.8
8 Need for linkages of medical records to track service encounters across clinics 37.2
9 Need to enforce existing laws and regulations 39.4
10 Need for research on the best practices using the principles of behaviors change 46.6

aLower the average score, higher the priority

Table 9. Clinical Issues Priority Ranking
Priority Rank Clinical Issue/Need Average Scorea

1 Need to standardize the procedures and laboratory values (FBS vs RBS) to define a positive screening test for diabetes 19.2
2 Need for a common set of standards and criteria for the screening of patient based on ADA or IDF standards 20.6
3 Need to designate one physician for the PH Diabetes Clinic 25.8
4 Need to address the insufficient supply of medications and laboratory supplies 26.4
5 Need to update the 2001 Guidelines for the Prevention and Management of Diabetes based on the ADA (US) or the IDF (WHO) standards 27.2
6 Need to centralize the reporting of data on the diagnosis, treatment, and management of patients with diabetes to the PH Diabetes Registry 28.2
7 Need to assure all patients with diabetes are screened for tuberculosis 29.0
8 Need for a “Team Approach” to treating and managing patients with diabetes and their families. 34.4

aLower the average score, higher the priority

and improve accountability systems. Other findings reveal that 
there is no functional data system, no policy and procedure 
manual in use for the management and treatment of diabetes 
and NCDs, and no coordination among the sites that provide 
treatment services for patients. The pharmacy and laboratory 
report major problems with lack of supplies and equipment. 
 Based on the rankings of a group of administrators and a 
group of clinicians, the top three administrative issues include: 
(1) Need for policy and procedure manual for managing and 
controlling diabetes and its complications; (2) Need to develop 
a comprehensive NCD/Diabetes State Plan; and (3) Need for 
legislation to improve physical activity among children through 
physical education in schools. The clinical priorities include: 
(1) Need to standardize the procedures and laboratory values 
to define a positive screening test for diabetes; (2) Need for a 
common set of standards and criteria for the screening of patient 
based on ADA or IDF standards, and (3) Need to designate one 
physician for the public health diabetes clinic. Tables 8 and 9 
list the priority ranking of the issues and needs. 

Disclosure Statement
The authors report no conflict of interest.

Acknowledgements
Funded by the National Institute on Minority Health and Health Disparities 
(NIMHD) of the National Institutes of Health (NIH) (Grant 3R24MD001660). 
The content is solely the responsibility of the author and does not necessar-
ily represent the official views of the NIMHD or the NIH. A special thank you 
to Dr. Vita Skilling, Secretary of Health and Social Affairs, Federated States 
of Micronesia and Mr. Julio Marar, Chuuk State Director of Health for their 
administrative support; the key informants and the participants of the priority 
setting groups for their expertise; and the Chuuk State Needs Assessment 
Team Moria Shomour (Team Leader), Dr. Kino Ruben, and Martha Moufa 
for their participation.

Authors’ Affiliation:
- Pacific Chronic Disease Coalition, Atlanta, GA (HMI)
- Chuuk State Department of Health Services (MS, JM)
- Federated States of Micronesia National Government (KL)
- College of Public Health, University of Iowa, Iowa City, IA  (NA)

Correspondence to: 
Henry M. Ichiho MD, MPH; c/o Augusta Rengiil, Executive Director, Pacific Chronic 
Disease Coalition; Ph: (680) 587-2010; Email: pcdc10@gmail.com



Hawai‘i Journal of Medicine & Public HealtH, May 2013, Vol 72, no 5, SuPPleMent 1
38

References
1. Pacific Islands Health Officers Association. Board Resolution #48-01: Declaring a Regional 

State of Health Emergency Due to the Epidemic of Non-Communicable Diseases in the 
United States-Affiliated Pacific Islands. May 24, 2010. http://www.palau-health.net/images/
NCD_Declaration.pdf. Accessed October 31, 2012. 

2. Ichiho H, Aitaoto N. Assessing the system of services for chronic diseases prevention and 
control in the US-affiliated Pacific Islands: Introduction and methods. Hawaii J Med Public 
Health. 2013;72(5 Suppl 1):5-9.

3. Chuuk Facts. Truk Lagoon Web site. http://www.visittruklagoon.com. Accessed April 10, 2011. 
4. FSM Visitors Board. Federated States of Micronesia Web site. http://www.visit-micronesia.fm/

index.html. Accessed April 10, 2011. 
5. Ichiho H, Gladu R, Keybond K, Ruben K. Cancer in Chuuk State, Federated States of Micronesia. 

Pacific Health Dialog. 2004;11(2):30-36.
6. Chuuk Branch Statistics Office, Division of Statistics. Chuuk State Census Report - 2000 FSM 

Census of Population and Housing. Weno, Chuuk: Chuuk Branch Statistics Office; December 
2002.

7. Federated States of Micronesia, Office of Statistics, Budget & Economic Management, Overseas 
Development Assistance, & Compact Management. Preliminary Population Counts for FSM 
2010 Census Web site. http://www.sboc.fm/index.php?id1=Vm0xMFlWbFdWWGhhU0VwT1
ZtdHdVbFpyVWtKUFVUMDk. Accessed March 12, 2011. 

8. Federated States of Micronesia, Office of Statistics, Budget & Economic Management, Overseas 
Development Assistance, & Compact Management, Division of Statistics. Statistical Yearbook, 
Federated States of Micronesia 2008. Palikir, Pohnpei FSM: Federated States of Micronesia, 
Office of Statistics, Budget & Economic Management, Overseas Development Assistance, & 
Compact Management; October 2008.

9. Centers for Disease Control and Prevention. Western Pacific (WPR) Fact Sheets, Global 
Tobacco Surveillance System Data (GTSSData) Web site. http://apps.nccd.cdc.gov/gtssdata/
Ancillary/DataReports.aspx?CAID=1. Accessed on March 15, 2011.

10. Fred, D. (2010). Multi-drug Resistant Tuberculosis in Chuuk State, Federated States of Micro-
nesia, 2008-2009. Pacific Health Dialog. 2010;16(1):123-127.

11. Federated States of Micronesia. MiCare Brochure Web Site. http://www.micareplan.fm/
micarebooklet2-8-08.htm. Accessed October 20, 2010.

12. Department of Health and Social Affairs, Federated States of Micronesia. 2008 Health Digest 
for the Federated States of Micronesia. Palikir, Pohnpei FSM: Department of Health and Social 
Affairs; 2009.

13. Papa Ola Lokahi. Pacific Diabetes Education Program Web site. http://www.pdep.org. Accessed 
September 5, 2012.

14. Centers for Disease Control and Prevention. National Diabetes Education Program, Diabetes 
Resources Web site. http://ndep.nih.gov/resources/index.aspx. Accessed September 20, 2012.

15. Hosey G, Ichiho H, Satterfield D, Dankwa-Mullan I, Kuartei S, Rhee K, et al. Chronic disease 
surveillance systems within the US associated Pacific Island jurisdictions. Preventing Chronic 
Disease 2011; 8(4):A86. http://www.cdc.gov/pcd/issues/2011/jul/10_0148.htm. Accessed 
September 12, 2012.



Hawai‘i Journal of Medicine & Public HealtH, May 2013, Vol 72, no 5, SuPPleMent 1
39

An Assessment of Non-Communicable Diseases, Diabetes, 
and Related Risk Factors in the Federated States of Micronesia, 
State of Kosrae: A Systems Perspective
Henry M. Ichiho MD, MPH; Nena Tolenoa BA; Livinson Taulung DCHMS; Maria Mongkeya AS; 
Kipier Lippwe MCN; and Nia Aitaoto MPH, MS

Abstract 
Non-communicable diseases (NCD) have been identified as a health emer-
gency in the US-affiliated Pacific Islands (USAPI).1 This assessment, funded 
by the National Institutes of Health, was conducted in the Federated States of 
Micronesia, State of Kosrae and describes the burdens due to NCDs, including 
diabetes, and assesses the system of service capacity and current activities 
for service delivery, data collection and reporting as well as identifying the 
issues that need to be addressed. There has been a 13.9% decline in the 
population between 2000 and 2010. Findings reveal that the risk factors of 
poor diet, lack of physical activity, and lifestyle behaviors lead to overweight 
and obesity and subsequent NCD that are a significant factor in the morbidity 
and mortality of the population. Leading causes of death were due to nutrition 
and metabolic diseases followed by diseases of the circulatory system. Data 
from selected community programs show that the prevalence of overweight 
and obese participants ranged between 82% and 95% and the rate of reported 
diabetes ranged from 13% to 14%. Other findings show significant gaps in 
the system of administrative, clinical, data, and support services to address 
these NCD. There is no functional data system that is able to identify, register, 
or track patients with diabetes. Priority administrative and clinical issues were 
identified that need to be addressed to begin to mitigate the burdens of NCDs 
among the residents of Kosrae State.

Introduction
This paper presents findings from an assessment of the capac-
ity of the administrative, clinical, support, and data systems to 
address the problems of non-communicable diseases (NCD) 
including diabetes and its risk factors in the Federated States 
of Micronesia, State of Kosrae during August 22-26, 2011. 
Data and information were obtained through review of exist-
ing plans, reports and documents; interviews were conducted 
with selected key informants; issues and needs were identified 
and groups of administrators and clinicians were used to define 
the priorities. (See article in this issue: Assessing the System 
of Services for Chronic Disease Prevention and Control in the 
US-affiliated Pacific Islands: Introduction and Methods).2 This 
work was funded by the National Institutes of Health, Institute 
on Minority Health and Health Disparities. 

Geography of the Federated States 
of Micronesia and the State of Kosrae
The Federated States of Micronesia (FSM) is an island nation 
consisting of approximately 607 islands in the Western Pacific. 
Although the area encompassing the FSM, including its Eco-
nomic Exclusive Zone, is very large, the combined total land 
area is only 271 square miles with an additional 2,776 square 
miles of lagoon area. The 607 islands vary from large, high 
mountainous islands of volcanic origin to small atolls. The 
FSM consists of four geographically separate states: Chuuk, 
Kosrae, Pohnpei and Yap. 

 The State of Kosrae is the only single-island state in the Feder-
ated States of Micronesia (FSM) and the furthest southeastern 
point of the four FSM states. It is located at approximately 5º 
N Latitude and 163º E Longitude, about 370 miles north of 
the equator and almost 3,000 miles southwest of the State of 
Hawai’i. The Island of Kosrae is the second largest inhabited 
island in the FSM with a land area of approximately 42.3 square 
miles. Kosrae has three distinct geographic features—mountains, 
jungle, and mangrove forests—ringed by miles of white sandy 
beaches. Mountains are steep and rugged, and are covered by 
dense tropical vegetation. Several mountain peaks rise over 
2,000 feet above sea level, and account for about 70% of the 
land area. The interior part of the island is characterized by high 
steep rugged mountain peaks, with Mount Finkol being the 
highest point of Kosrae at 2,064 feet above sea level. Because 
of the steep rugged mountain peaks, all of the communities are 
coastal communities and are connected by paved roads. Travel 
around Kosrae Island is not difficult and it is possible to drive 
from one end of the island to the other end in approximately two 
hours of easy driving. The island is surrounded by low-lying 
reefs and mangrove swamps. The state is divided into the four 
municipalities of: Lelu, Malem, Utwe, and Tafunsak. The com-
munity of Walung (approximate population of 200 residents), 
part of Tafunsak municipality, is isolated and only accessible 
by a half-hour boat ride at high tide or a steep un-paved gravel 
road. The capitol of Kosrae is Tofol where the majority of the 
government buildings and offices, the single high school, and 
the Kosrae State Hospital are located. Also found in Tofol are 
the offices of private businesses including the FSM Telecom-
munication, banks, restaurants, and small retail stores.3-7

Population and Characteristics 
of the Population 
Analysis of data from the 2000 Population Census and the 
2010 Preliminary Census shows there has been a decline in the 
population of 1,070 residents (13.9%) between the two census 
enumerations.7,8 The data reveal that the largest proportion of 
the declines are among the youngest (under 20 years of age) 
and young adult age groups (25-44 years of age). A possible 
explanation of this decline among these age groups is that young 
couples and their children are emigrating out of Kosrae. More 
important are the significant increases in the absolute number of 
residents in the 45-74 years of age categories who are at higher 
risk of morbidity and mortality due to chronic diseases and their 
complications. The impact of the shift in the age distribution of 
the population is the potential need for additional resources as 
this older population seeks services for their chronic conditions. 
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 The Year 2010 Preliminary Census population count of the 
State of Kosrae stands at 6,616 residents with 3,352 (50.7%) 
males and 3,264 (49.3%) females. Of the total population, 2,160 
(32.6%) reside in Lelu municipality, 1,300 (19.6%) reside in 
Malem, 983 (14.9%) in Utwe, and 2,173 (32.8%) in Tafunsak 
municipality. The median age in the State of Kosrae in 2000 
was 18.5 years8 and in 2010 the median age is 21.5 years.9 

Morbidity and Mortality Data
Outpatient Visits for Diabetes and Hypertension 
These data were provided in a conversation with H. Palik, 
Medical Records Office (August 23, 2011). Table 2 shows the 
number and proportion of outpatient visits for selected ICD-10 

Table 1. Population by Age Group, Kosrae State, FSM, Census 
2000 and 2010
Age 2000 2010 Difference Percent 

Change
<5 1026 799 -227 -22.1
5-9 953 789 -164 -17.2
10-14 1079 825 -254 -23.5
15-19 939 724 -215 -22.9
20-24 604 556 -48 -7.9
25-34 971 800 -171 -17.6
35-44 880 672 -208 -23.6
45-54 630 717 87 13.8
55-64 325 458 133 40.9
65-74 183 192 9 4.9
75+ 96 84 -12 -12.5
Total 7686 6616 -1070 -13.9

Data source: Kosrae Branch Statistics Office, 2000 FSM Census of Population and 
Housing8 and Federated States of Micronesia, Office of Statistics, Budget and Economic 
Management, Preliminary Population Counts for FSM 2010 Census9

Table 2. Outpatient Visits for Diabetes and Hypertension, Kosrae 
State Hospital, Kosrae, FSM, 2009 - 2010
Service Code 2009

(Visits = 26,226)
2010

(Visits = 26,731)
n % n %

E10.0-10.9
(Type 1 Diabetes)

87 0.3 7 <0.1

E11.0-11.9
(Type 2 Diabetes)

1501 5.7 1791 6.7

E14.0-14.9
(Unspecified)

142 0.5 28 0.1

Subtotal (Diabetes) 1730 6.6 1826 6.8

I10.0-10.9
(Essential hypertension)

1474 5.6 1372 5.1

I11.0-13.9
(Hypertension, heart renal disease)

124 0.5 177 0.7

Subtotal (Hypertension) 1598 6.1 1549 5.8

Total Visits (Diabetes and Hypertension) 3328 12.7 3375 12.6
Data source: Personal communication, H. Palik (August 23, 2011)

Table 3. Leading Causes of Death, Kosrae, 2008-2010
Cause of Death 2008 2009 2010 2008-2010 Ratea

Metabolic 22 12 6 40 173.5
Circulatory 14 10 4 28 121.4
Infectious 8 8 3 19 82.4
Neoplasm 6 6 5 17 73.7
Respiratory 7 4 2 13 56.4
Perinatal 3 3 0 6 26.0
Digestive 3 0 3 6 26.0
Skin 3 2 0 5 21.7
Genitourinary 1 2 1 4 17.3
Blood 1 1 2 4 17.3
Other 4 7 20 31 134.4
Total 72 55 46 173 750.3

aCrude mortality rate/100,000 population. Data source: Personal communication, H. 
Palik (August 23, 2011)

Codes to include visits for diabetes and visits for hypertension. 
In 2009, there were a total of 26,226 visits to the outpatient 
clinic for all causes. Of these visits, 1,730 (6.6%) were for 
patients seen with the diagnosis of diabetes. In the same year 
there were 1,598 (6.1%) outpatient visits for essential hyper-
tension or hypertension with heart or renal diseases. Overall, 
in 2009, 12.7% of the outpatient visits were for patients with 
diabetes or hypertension. In 2010, of the 26,731 total visits, 
1,826 (6.8%) were for patients with diabetes and 1,549 (5.8%) 
were for patients with hypertension for a total of 12.6% of the 
visits for diabetes or hypertension. 

Leading Causes of Death
These data were provided in a conversation with H. Palik, 
Medical Records Office (August 23, 2011). Mortality data were 
aggregated for 2008-2010 and crude mortality rates per 100,000 
population were calculated based on the Kosrae 2000 census of 
7,686 residents. The overall crude mortality rate for 2008-2010 
was 750.3/100,000 population. The leading causes of death were 
metabolic (173.5), followed by circulatory (121.4), infectious 
(82.4), neoplasm (73.7), and respiratory (56.4). 

Medical Referrals
Data were provided in a conversation with S. Jackson (August 
24, 2011), MiCare Representative and Coordinator of Off-Island 
Referrals. Data for off-island medical referrals were reviewed 
for 2008-2010 for patients who are insured and uninsured. Data 
for uninsured patients who were referred for off-island medical 
care was limited to the total number of patients referred each 
year—10 per year in 2008 and 2009, and 6 in 2010. The num-
ber of patients referred for off-island medical care who were 
insured under the MiCare Insurance Program has increased 
from 27 patients in 2008 to 33 patients in 2009 to 36 patients 
in 2010. Table 4 shows referrals by diagnosis and year. Dur-
ing this time period, the highest proportion of patients was 
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referred for orthopedic conditions (25.0%), followed by cancer 
(20.8%), ophthalmology conditions (14.5%) and cardiac condi-
tions (8.3%). Cross-referencing the referral data with patients 
known to the DPCP, revealed that, seven patients (25.9%) in 
2008, nine patients (27.3%) in 2009, and six (16.2%) patients 
in 2010 were also being treated for diabetes.

Population-Based Surveillance Data
NCD Risk Factors STEPS Report 
Kosrae State is in the process of completing the NCD Risk 
Factors STEPS survey and anticipates that all of the required 
measurement data will be collected by the end of September 
2011. Locally collected data available at the time of the assess-
ment is presented below.

Global Youth Tobacco Survey — Federated States 
of Micronesia, 2007
The Global Youth Tobacco Survey (GYTS) was conducted 
in all four FSM states; a total of 1,363 students ages 13-15 
participated and the data were aggregated for analysis and 
reporting for FSM. 
 Tobacco use among the youth in FSM is high with almost 
half (45.6%) having ever tried cigarette smoking (56.2% among 
boys and 34.7% among girls). Over one-quarter of the students 
(28.3%) are current smokers. Of never smokers, 30.1% reported 
being likely to initiate smoking in the next year. The data also 
show the difficulties in cessation in that 83.2% of the current 
smokers report having tried to quit tobacco use without success 
and 86.5% state that they want to stop smoking. Educational 
efforts to reduce smoking among youth is evidenced by 41.4% 
of the students reporting having been taught about the dangers 
of tobacco smoke and 47.1% were taught about the effects of 
smoking during the past year. The data for exposure to environ-
mental tobacco smoke show that 60.7% of the students report 
exposure to smoke from others in the home, 48.8% have one or 
more parent who smoke and 71.3% report exposure to smoke 
in public places. Overall, 32.5% of the students think smoking 
should be banned in public places.10 

Kosrae Youth Tobacco Mini-Survey
The Kosrae Substance Abuse and Mental Health Program and 
Tobacco Control Program conducted the Kosrae Youth Tobacco 
Mini-Survey in 2008 and 2009 and it is presented here as a 
source of local data. Unfortunately, the results from the GYTS 
and the 2008 and 2009 Mini-Surveys, cannot be directly com-
pared with each other because of the major differences in the 
survey methodology, the recruitment process, and age ranges 
of the participants. C. Tosie, Substance Abuse and Tobacco 
Program Coordinator (August 21, 2011) provided the Tobacco 
Mini Survey 2008 Fact Sheet (unpublished). The 2008 Kosrae 
Youth Tobacco Mini-Survey was a school-based survey of all 
students in grades 7, 8, and 9, conducted in March 2008 with 
a total of 505 students, all under 18 years of age. The data on 
prevalence revealed that 41% of students tried cigarette smoking 
and that 10% first tried smoking cigarettes before they were 

Table 4. Off-Island Medical Referral, Insured and Uninsured Patients, 
Kosrae State, FSM, 2008-2010
Diagnostic Category 2008 2009 2010 Total

n % n % n % n %
Cardiac 4 14.8 2 6.1 2 5.6 8 8.3
Ophthalmology 3 11.1 4 12.1 7 19.4 14 14.5
Orthopedic 7 25.9 10 30.3 7 19.4 24 25.0
Cancer 6 22.2 5 15.2 9 25.0 20 20.8
Renal 0 0.0 4 12.1 2 5.6 6 6.3
Gastrointestinal 0 0.0 4 12.1 2 5.6 6 6.3
Neurology 2 7.4 1 3.0 0 0.0 3 3,1
Other 5 18.5 3 9.1 7 19.4 15 15.6
Total 27 100 33 100 36 100 96 100

Data source: Personal communication, S. Jackson (August 24, 2011)

Table 5. Global Youth Tobacco Survey, Public Schools Grades 
7-11, FSM, 2007
Indictor % Total % Boys % Girls 
Prevalence
Had ever smoked cigarettes 45.6 56.2 34.7
Currently use any tobacco product 46.2 51.9 39.8
Currently smoke cigarettes 28.3 36.9 19.8
Currently use other tobacco products 37.0 41.8 32.1
Never smokers likely to initiate smoking next year 30.1 - -
Exposure to Second Hand Smoke
Live in home where others smoke 60.7 - -
Around others who smoke outside their home 71.3 - -
Think smoking should be banned from public places 32.5 - -
Think smoke from others are harmful 37.0 - -
Have one or more parents who smoke 48.8 - -
Cessation – Current Smokers
Want to stop smoking 86.5 - -
Tried to stop smoking during the past year 83.2 - -
Have ever received help to stop smoking 91.7 - -
School Educational Efforts During Past Year
Taught in class of dangers of smoking 41.4 - -
Discussed in class why people their age smoke 32.0 - -
Taught in class of the effects of tobacco use 47.1 - -

Current use – use of tobacco product on one or more of the past 30 days. Data source: 
Centers for Disease Control and Prevention, Global Tobacco Surveillance System Data10

9 years of age. The data also showed that 17% of the students 
smoke more than 10 days a month and 18% smoke more than 
two cigarettes per day. For betel nut use, the data showed that 
16% were less than 9 years of age when they first chewed betel 
nut and 46% use tobacco products when they chew betel nut. 
Assessing the data for cessation of cigarette smoking, 28% of 
the students wanted to stop smoking now, 32% tried to quit 
smoking during the past year, and 48% have received advice 
or help to quit smoking. 
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 C. Tosie, Substance Abuse and Tobacco Program (August 
21, 2011) provided the Kosrae Youth Tobacco Survey 2009 
Fact Sheet (unpublished). The 2009 Kosrae Youth Tobacco 

Table 6. Kosrae Youth Tobacco Survey, Kosrae State, FSM, 
2008-2009
Selected Indicators 2008

(n=505)
2009

(n=530)
% %

Prevalence
Tried or experimented with cigarettes 41 57
First tried cigarette <9 y/o 10 4
Smoke >10 days/month 17 19
Smoke >2 cigarettes/day 18 21
First chewed betel nut <9 y/o 16 11
Use tobacco products with betel nut 46 63
Environmental Tobacco Smoke
Discussed harmful effects of smoking 50 64
Will lose weight when smoking 79 56
Cigarette smoking is harmful to health 50 59
Some close friends smoke cigarettes 48 55
Cessation – Current Smoking
Think second-hand smoke is harmful 52 70
Favor banning smoking in public places 32 48
Want to stop smoking now 28 33
Tried to quit smoking in past year 32 37
Stopped smoking to improve health 35 27
Able to stop if wanted to 27 30
Have received advice/help to quit 48 50

Data source: Personal communication, C. Tosie (August 21, 2011)

Table 7. Kosrae State Wellness Program, Kosrae, FSM, 2011
Indicator n %
Body Mass Index (n=377)
Obese (BMI [kg/m2] ≥30.0) 201 53
Overweight (BMI [kg/m2] ≥25.0 – 29.9) 111 29
Healthy weight (BMI [kg/m2] ≥18.5–24.9) 54 14
Underweight (BMI [kg/m2]<18.5 11 3
Blood Sugar (n=377)
Diabetic (FBS≥126 mg/dl) 50 13
Pre-diabetic (FBS ≥110 and <126 mg/dl) 66 18
Normal (FBS <110 mg/dl) 261 69
Blood Pressure (n=377)
Hypertension (BP ≥140/90 mmHg) 27 7
Pre-hypertension (BP ≥120-139/80-89 mmHg) 82 22
Normal (BP <120/80 mmHg) 268 71

Data source: Personal communication, N. Tolenoa (August 23, 2011)

Mini-Survey was a community-based survey conducted in July 
2009 and a total of 530 youths (age 15-36 years) volunteered 
to participate in the survey. The data on prevalence of smok-
ing revealed that 57% of the participants experimented with 
smoking cigarettes and 4% tried smoking before 9 years of 
age. The data also showed that 19% of the participants smoke 
more than 10 days a month and 21% smoke more than two 
cigarettes per day. For betel nut use, the data showed that 11% 
were less than 9 years of age when they first chewed betel nut 
and 63% use tobacco products when they chew betel nut. The 
data on cessation of current smokers revealed that 33% want 
to stop smoking now, 37% have tried to quit smoking during 
the past year and 50% have received advice or help in trying 
to quit smoking. 

Kosrae State Worksite Wellness Program 
The Wellness Program was initiated in April 2011 and recruits 
participants from all the state government offices. Services that 
are provided include nutrition, physical activity, and wellness 
counseling; screening of BMI, blood sugar, and blood pressure; 
re-screening of initial positive screening tests; and referral to 
a physician when indicated. These data were provided in a 
conversation with N. Tolenoa (August 23, 2011), Administra-
tor for the Division of Preventive Health Services. There are 
a total of 377 participants in the program that have completed 
the screening. However, it is estimated that over 50% of the 
participants with an abnormal screening test do not return for 
re-screening and follow-up. 
 The data in Table 7 for BMI reveal that that 82% of the par-
ticipants are overweight or obese – 53% of the participants are 
obese and 29% are overweight. The measurement of blood sugar 
shows that 13% of the participants are diabetic while 18% are 
pre-diabetic. Blood pressure measurements reveal that 7% of 
the participants are hypertensive and 22% are pre-hypertensive. 

Community Health Clubs 
As part of the nutrition and physical activity initiative of the 
current administration in Kosrae in early 2011, the Health De-
partment mobilized residents to participate in community-based 
activities that will encourage fitness and a healthy lifestyle. In a 
conversation with N. Tolenoa (August 23, 2011), Administrator 
for the Division of Preventive Health Services, there were a 
total of 322 participants who originally signed up to participate 
in the Community Health Clubs, however, measurements for 
only 142 participants were obtained and are presented in Table 
8. The data for BMI reveal that overall, 92% of the participants 
were obese or overweight with twice as many participants (66%) 
in the obese category than in the overweight category (26%). 
When the BMI data are stratified by individual communities, 
90% of the participants in Tafunsak, 96% in Malem, 97% in 
Lelu, and 100% of the participants in Utwe were obese or 
overweight with the majority of the participants in the obese 
category. Overall, 14% of the participants were identified as 
diabetic and 6% as hypertensive.
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Table 8. Community Health Clubs, Kosrae State, FSM, 2011
Indicator Tafunsak

(n=30)
Malem
(n=52)

Lelu
(n=36)

Utwe
(n=24)

Total
(n=142)

n % n % n % n % n %
Body Mass Index (BMI)
Obese
(BMI [kg/m2] ≥30.0) 16 53 38 73 23 64 17 71 94 66

Overweight
(BMI [kg/m2] ≥25.0 – 29.9) 11 37 12 23 12 33 7 29.2 42 26

Obese+Overweight
(BMI [kg/m2] ≥25.0) 27 90 50 96 35 97 24 100 136 96

Healthy weight
(BMI [kg/m2] ≥18.5–24.9) 3 10 2 4 1 3 0 0 6 4

Measurements
Diabetic
(FBS≥126 mg/dl) 8 27 4 8 6 17 2 8 20 14

Hypertensive
(BP ≥140/90 mmHg) 2 7 3 6 2 6 1 4 8 6

Data Source: Personal communication, N. Tolenoa (August 23, 2011)

Diabetes Specific and Related Data
Diabetes Prevalence
Although no population-based assessment of diabetes prevalence 
was available during the assessment, the Worksite Wellness 
Program showed that among the 377 participants 13% had 
diabetes and 18% had pre-diabetes. In the Community Health 
Clubs 14% of the adults had diabetes. The DPCP is not able to 
provide data on the prevalence of diabetes among the population. 

Diabetes and Tuberculosis
F. Waguk, Tuberculosis Program Coordinator (August 23, 2011) 
provided the most current data from the Tuberculosis Program. 
There are few documented cases of patients with active tuber-
culosis infection in Kosrae State ranging from 11 in 2008 to 
3 patients in 2010. The staff of the Tuberculosis Program and 
the Diabetes Program work closely together to assure that all 
patients diagnosed with tuberculosis are screened for diabetes. 
From 2008 to 2010, none of the patients with active tuberculosis 
who were screened were identified with diabetes.

Amputation
M. Mongkeya (August 23, 2011), Diabetes Program Nurse, 
obtained the data for lower limb surgical debridement and 

amputations performed at the Kosrae State Hospital from the 
surgery logbook for 2008 through 2010. The data reveal that 
although the number of patients with amputations has remained 
relatively stable during the three years, the number of patients 
requiring surgical debridement has decreased from 107 to 65. 

Renal Dialysis
There are currently no renal dialysis services available in Kosrae 
State and these services are not covered by the MiCare insurance 
plans. Patients that require renal dialysis obtain these services 
on their own. Because these services are self-referred, there 
are no data on the number of patients who require or receive 
renal dialysis services. 

Description of the Administrative System
Legislation and Regulations
The Ninth Kosrae State Legislature, on February 19, 2010, 
adopted a resolution (L.R. No. 9-253, LD. 1) asking the Kos-
rae State Government to recognize the urgent need to improve 
the diet of the people of Kosrae by not ordering imported and 
processed food or foods manufactured from imported processed 
ingredients for consumption during meetings and events spon-
sored by the Kosrae State Government. 

Table 9. Tuberculosis and Diabetes, Kosrae State, FSM, 2008-2010
2008 2009 2010

PPD Screen 249 179 219
Positive Screen 40 19 34
Active TB 11 2 3
LTBI 9 2 5
Diabetes 0 0 0

Data source: Personal communication, F. Waguk, (August 23, 2011)

Table 10. Lower Limb Debridement and Amputation, Kosrae State, 
FSM, 2008-2010
Procedure 2008 2009 2010
Debridement 107 91 65
Amputation 13 11 13
Total 120 102 78

Data Source: Personal communication, M. Mongkeya (August 23, 2011)
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 The Ninth Kosrae State Legislature, on October 7, 2010, 
passed a bill for an act (L.B. No. 9-250, L.D. 1) known as the 
Indoor Clean Air Act of 2010 to regulate and prohibit smoking 
in enclosed public spaces in the State of Kosrae. Other laws 
that impact tobacco use include the prohibition of sales of to-
bacco products to minors and the prohibition of sales of single 
cigarettes. 
 The Office of the Governor, on February 14, 2011, issued 
Gubernatorial Directive No. 2011-05, “GO LOCAL” Health 
and Fiscal Initiative, to all Kosrae State Government Depart-
ment Directors and Agency Heads that endorses Resolution 
No. 9-253, LD.1 and directs all Departments and Agencies to 
require venders and caterers to utilize local foods, drinks, and 
plates when providing food for State sponsored events and 
activities. Utilizing local foods, drinks, and plates will reduce 
the costs associated with hosting events and contribute to reduc-
ing our dependency on imports. The Directive also encourages 
consideration of healthy alternatives to imported, processed, 
sugar and fat-ladened convenience foods.
 The Office of the Governor, on March 9, 2011, issued a memo-
randum, Employee Physical Fitness Program, to all Department 
and Agency Heads that established a physical exercise program 
for executive branch employees. The program includes a regu-
larly scheduled one-hour period during the workweek where 
employees are allowed time to engage in personal physical 
exercise and organized team sport activities. The program will 
be coordinated with the Sports Council and the Department of 
Education so that the gymnasium and sporting equipment are 
made available for employee use. 

Planning Documents
There is one major planning document – The Kosrae NCD 
Framework, 2009-2011 that was developed as part of the 
FSM National NCD Program efforts to bring the four states 
together to develop the National FSM NCD Plan. The Kosrae 
NCD Framework includes the following goals and objectives:
 

 Goal 1: Improve organization and coordination of NCD 
prevention and control activities with objectives: (1) Establish 
a Non-Communicable Diseases Unit in the Division of Preven-
tive Services, Department of Health Services; (2) Establish an 
NCD coalition that includes all existing coalitions in the state 
targeting tobacco, alcohol, cancer, diabetes and other healthy 
lifestyle promotion activities; (3) Establish a non-governmental 
organization for healthy lifestyle promotion in Kosrae.
 
 Goal 2: Promote interventions that reduce modifiable risk fac-
tors of NCD including tobacco use, unhealthy diet and physical 
inactivity: (1) Establish baseline data on NCD risk factors utilizing 
the STEPS survey; (2) Create a smoke-free environment through 
introduction and strengthening of laws regarding tobacco exposure 
and sales; (3) Reduce consumption of foods high in saturated fat, 
trans-fatty acids, free sugars and salt by 2% from baseline data 
established by STEP Survey; (4) Organize a forum on healthy 
diet and physical activity policies at state, municipal, and social 
settings in Kosrae. State policy makers, municipal leaders, church 
leaders and family representatives should be invited to participate 
in the forum; (5) Inform at least 40% of 12 and older population in 

Kosrae on negative consequences of salt, fat, sugar and tobacco; 
(6) Decrease by 1% the number of obese and overweight people 
in Kosrae; (7) Establish sustainable financing program to support 
community-initiated activities and programs.
 
 Goal 3: Prevent onset and minimize complications from 
cardiovascular disease, cancers, chronic respiratory disease and 
diabetes with objectives: (1) Improve NCD registry system in 
Kosrae; (2) Increase by 2%, the level of awareness in disease 
and symptom management; (3) Establish low resource screening 
programs for chronic diseases. 

Funding and Resources
Funding for the prevention and control of diabetes and other 
chronic diseases is limited in the State of Kosrae. The FSM Na-
tional NCD Program receives funds from the Centers for Disease 
Control and Prevention — Division of Diabetes Translation and 
further allocates funds to the four states. The Kosrae Diabetes 
Program receives funds for diabetes personnel and educational 
and screening supplies to implement community outreach, 
awareness, and education. This program provides activities 
to improve nutrition and physical activity in the communities. 
Other funding comes from the US Compact Agreement funds 
for the salary of four Outreach Workers who work 12 hours per 
week for the diabetes program providing home-bound services, 
counseling, and follow-up services for patients with diabetes 
in the community.

Policy and Procedure Manual
The Prevention and Management of Diabetes in the Federated 
States of Micronesia: A National Consensus Position, 2001 
addresses the continuum of diabetes prevention and care to 
include: prevention of Type 2 diabetes, detection and diagno-
sis of Type 2 diabetes, care of people with diabetes, detection 
and management of diabetes complications, and general care. 
The Kosrae Diabetes Program Policy and Procedure Manual 
addresses the procedures for operations of the diabetes clinic; 
however, the manual was written in 2002 and is currently not 
in use. Plans are being made to review and update the manual. 

Health Insurance
The Federated States of Micronesia National Government 
Employees’ Health Insurance Plan (FSMNGEHIP) came into 
effect in 1984, just as the FSM was forming as a nation. The 
original health plan was designed as a social safety net to 
provide benefits for health care services, including diagnosis, 
treatments, surgery, and hospitalization. Eligibility was limited 
to employees of the FSM National Government. In 1990 the 
FSM Congress enacted legislation to expand the eligibility to 
include all the State Government employees and other agen-
cies’ employees, and also allowed the employee to enroll their 
dependents and members of their household. In 1994, the FSM 
Congress passed PL 8-133 to further extend the health insur-
ance coverage to employees in the private sector, and other 
non-government organizations and their dependents. Today, 
the health plan is known as MiCare and is extending medical 
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coverage for the entire workforce of the FSM, both public 
and private. In January 2006, the President signed into law 
an amendment extending eligibility to students attending post 
secondary institutions in the FSM. The MiCare Health Insurance 
Plan consists of three (3) options: Basic Option (BA) covers 
health care services and medical treatments rendered locally, 
Supplemental Resident Option (SR) provides the benefits under 
BA and, in addition, includes referral to an off-island health 
care facility, and Supplemental Non-Resident Option (SNR) 
covers all the benefits under BA and SR, however, is available 
only to employee, staff and their dependents who are placed 
in government offices outside of the FSM. Table 11 shows the 
premiums required for each of the plans as of January 2012.11 
According to the MiCare Health Insurance Plan office, as of 
August 2011, there are a total of 2,525 primary subscribers and 
household members (about 38% of the population) in Kosrae 
State covered by the health insurance plans.

Partnerships and Collaborations
Because of the unique situation in Kosrae (single island state and 
relatively small population), when community-based outreach, 
awareness, and educational activities are planned, the appropri-
ate public health programs work together to share resources, 
coordinate activities, and minimize confusion in the community.

Research
There are no current research projects being conducted in Kos-
rae. There are two research projects that have been conducted 
and are described below:

 (1) Information for a cancer prevention research project was 
obtained from a PowerPoint presentation, Breast and Cervical 
Cancer Prevention Seeking Behaviors and Recommendations for 
Kosraean Women (August 10, 2010) by the Kosrae Comprehensive 
Cancer Control Partnership in collaboration with the Department 
of Family Medicine and Community Health and Department of 
Public Health Services of the John A. Burns School of Medicine, 
University of Hawaii. The study methodology included six focus 
groups and interviews with 14 individual women to identify 
health-seeking behaviors of Kosraean women and to develop breast 
and cervical cancer prevention health communication messages 
and programming. Common themes were identified and led to 
the following recommendations for health communication mes-
sages: (a) Promote exercise, healthy eating, low stress; (b) Have 
courage to seek check-ups and results; (c) Have courage to seek 
out health information; (d) Educate and inform on “real causes” 
and symptoms of breast and cervical cancer; (e) Taking care of 
health, like other important things in life, requires planning and 
prioritizing; and (f) Staying healthy doesn’t have to cost much 
if we are resourceful.

 Recommendations for prevention programming included: (a) 
Provide services to promote awareness within communities; (b) 
Incentives and motivation to practice prevention is needed; (c) 
Have a regular schedule for screening checkups; (d) Increase 
ease of access to services. 

 (2) An Assessment of Household Food Security in Kosrae, 
Federated States of Micronesia was a study based on the problem 
statement that there was little or no information on household food 
security, frequency of consumption of certain foods, attitudes and 
opinions about food, or the expenses regarding food at funerals. 
The study methods included reported intake of key food items 
through a food frequency questionnaire, assessment of household 
income and expenses related to food, responses to questions 
about the perception of food insecurity. Of the 268 selected 
households, 212 (79.1%) successfully completed the survey. The 
results show that 90.1% of households reported having a farm 
and using it to grow their own food. Income, food expenditure, 
and funeral expenditures varied widely across municipalities. 
Funerals in Kosrae are important large-scale events that require 
food donations for maintaining social relationships; therefore, 
funeral expenses are a concern for Kosraean families. Nearly 
60% of households reported buying food for funerals on credit, 
and 192 households (95.5%) reported there was too much food at 
funerals. Food insecurity also varied widely across municipalities, 
from 58% of households classified as food-insecure in Utwe to 
only 14% in the comparatively wealthy Lelu. Logistic regres-
sion models identified three significant predictors of household 
food insecurity, all which showed a protective effect: number of 
funerals attended (OR=0.91, [0.84, 0.99]), consumption of flour 
products (OR=0.81, [0.68, 0.98]), and consumption of local fish 
(OR=0.70, [0.57, 0.87]).12

Description of Clinical Services System
Medical and Health Professionals and Facilities
Medical and health personnel are available to provide services 
at the centrally located Dr. Arthur P. Sigrah Memorial Hospi-
tal and the Public Health Clinics. There are no medical care 
services provided in the communities. The 2008 Health Digest 
for the Federated States of Micronesia lists the administrative 
staff, medical care staff, public health staff, and support staff 
for the Kosrae State Hospital and the public health programs. It 
is important to note that there are no epidemiologists or health 
planners in Kosrae State.13

Outreach and Prevention
Because Kosrae is a single-island state with a relatively small 
population and limited resources, the staff of the diabetes, tu-
berculosis, tobacco, and cancer programs collaborate to provide 
outreach, awareness, and education services in the schools and 
communities. During 2010, the Department of Health Services 
initiated two major community-based programs that encour-

Table 11. MiCare Health Insurance Biweekly Premiums, FSM, 2010 
Plan Option Employee Share (48%) Employer Share (52%) Biweekly Premium
Basic Option (BA) $6.86 $7.44 $14.30
Supplemental Residential Option (SR) $15.58 $16.87 $32.45
Supplemental Non-Resident Option (SNR) $21.38 $23.17 $44.55

Data source: MiCare, Federated States of Micronesia11
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Table 12. Medical and Health Professionals, Kosrae State Department of Health, FSM, 2008
Kosrae State Hospital Number Kosrae Division of Public Health Number

Curative Services Public Health Clinics
Clinical Medical Services (MD, MO) 10 Medex 0
Clinical Nursing Services (GN, PN/NA) 32 Nursing Services 10

Health Services Administration Midwife/Nurse Practitioner 0
Director/Deputy Director 1 Dispensary Managers 0
Division of Curative Health Services 1 Nutritionist 0
Division of Administrative Services 1 Outreach workers (Diabetes) 4
Division of Preventive Health Services 1 Health Educator 1
Health Planner 0 DOT workers 4
Epidemiologist 0 Dental Health Clinics

Hospital Support Services Dentists (DD, DO) 3
Laboratory 6 Dental Nurse 1
Radiology 2 Dental Assistant/Aids and Technician 3
Pharmacy Tech 2 Other Divisions
Physical therapy 1 Substance Abuse/Mental Health 15
Clinical Nutritionist 1 Environmental Health/Sanitation 5
Vital and Health Statistics 4

Data source: Data source: Department of Health and Social Affairs, 2008 Health Digest for the Federated States of Micronesia13

age proper nutrition, physical activity, healthy lifestyles, and 
fitness — the Worksite Wellness Program and the Community 
Health Clubs.

Screening and Diagnosis
The strategy to reduce morbidity and premature mortality 
associated with Type 2 diabetes is to assure early detection 
through active screening and case finding. Screening services 
are provided upon request by the patient and in a variety of 
settings that include outreach activities at community events 
(Worksite Wellness Program, Community Health Clubs) and 
regular public health clinic visits. One of the major problems 
is that there are no consistent standards being used for screen-
ing of patients; although there are diabetes and hypertension 
diagnostic criteria that are consistently used by health and 
medical care providers.

Treatment and Management
The treatment and management of patients diagnosed with 
diabetes and hypertension are provided in the public health 
diabetes clinic. At the Monday diabetes clinic a physician 
provides medical treatment and management; whereas at the 
Thursday diabetes clinic a Diabetes Nurse provides screening, 
education, nutrition and physical activity counseling, foot care 
screening, and follow-up. For the Monday diabetes clinics, 
physicians rotate from a team of physicians assigned to the 
preventive health services. Another finding is that because the 
physicians are constantly rotating through the clinic, there is 
little to no continuity of care. In addition, there is no common 
set of policies and procedures, consistent standards, or criteria 

used by all providers to assure that the services that the patients 
are receiving are consistent and comprehensive care.

Description of the Support Services System
Quality Assurance and Continuing Education Program
There are no quality assurance programs in either the Kosrae 
State Hospital or the Department of Public Health; however, 
plans are in place for a consultant to work with the staff to 
develop and implement a Quality Assurance/Quality Improve-
ment program in October-December 2011. There are continuing 
education (CE) sessions every other week with the physicians 
presenting current topics at the Kosrae State Hospital for the 
licensed physicians who are required to obtain 50 Continuing 
Medical Education credits annually. These CE sessions are also 
open to licensed graduate nurses who are required to obtain 40 
CE credits and licensed practical nurses who need 30 CE credits 
annually to retain their license to practice. 

Diabetes Health Education Materials
The Diabetes Program is currently using culturally appropriate 
diabetes and other NCD educational materials and brochures in 
Kosrae. Some examples of the educational materials include: 
How much do you know about diabetes? (Luhpahkah kom etuh 
ke Mihsen Suka?); Take Care of Your Feet (Karihngihn Niom 
in Nwacsnwacs); Hypertension (Srah Fuhlact); Walk 10,000 
Steps Every Day; If You Are Pacific Islander, You May Be At 
Risk for Diabetes; Every Pacific Islander Should Know: You 
Can Control Your Diabetes (Papa Ola Lokahi, Pacific Diabetes 
Education Program);14 and Feet First: Take Care of Your Feet 
(Micronesian Seminar, unpublished).
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Pharmacy Services
Pharmacy services are provided by the Kosrae State Hospital. 
In addition to the injectable insulins, the available oral medica-
tions for diabetic patients include: Glucophage (metformin), 
Micronase (glyburide), and Glucotrol (glipizide). Major prob-
lems reported by the staff are the limited resources to be able 
to purchase adequate amounts of medication and the consistent 
shortage of medications because of the lack of coordination 
between the pharmacy and the medical central supply storeroom 
that orders the medications.

Laboratory Services
Laboratory services are provided by the Kosrae State Hospital. 
The laboratory is able to perform the following: blood sugar 
determination, 2-hour oral glucose tolerance test, hemoglobin 
A1c, total cholesterol, high density lipoprotein, triglyceride, 
creatinine, urea, urinalysis for microalbuminuria. Major prob-
lems reported by the staff are the limited resources to be able 
to purchase adequate supplies and reagents and the shortage of 
reagents or test kits because of the lack of coordination between 
the laboratory and the medical central supply storeroom that 
orders the laboratory supplies and reagents. 

Description of the Data System
There is no overall data system in the Kosrae Department of 
Health that provides the data and information for all the public 
health programs. Each program may have its own unique dedi-
cated data system with no coordination or connections between 
the existing systems. The DPCP currently has an outdated data 
system that includes 539 records of current patients, inactive 
patients, and deceased patients. The Diabetes Nurse is currently 
updating the database by contacting patients, assuring that 
all data elements are current and re-entering the data into an 
Access-based proprietary data system developed by Dr. Ralley 
Jim from Pohnpei State. 
  The current data system is not functional in that it is unable 
to generate monthly encounter reports to be sent to the FSM 
National NCD Program, reports for clinical management and 
monitoring of patients, or data for analysis to evaluate the 
outcomes of patients. Plans are being made to implement the 
Chronic Diseases Electronic Management System (CDEMS) 
diabetes registry that will allow the reports to be generated.

Conclusions: Prioritized Issues and Needs 
Non- communicable diseases, including diabetes, have been 
identified as an emergency in the US-affiliated Pacific Islands. 
Some of the highest rates of diabetes and other chronic diseases 
are experienced by Pacific Islanders. To begin to address this 
situation, the first step is to identify and describe the burden 
of chronic diseases and diabetes, describe the programs and 
agencies responsible for providing the health and medical 

care to patients, and assess the capacity of the administrative 
and clinical system of services to provide the infrastructure 
to address the problems. This report presents the issues and 
problems that need to be addressed to make a positive impact 
on the disparities in health caused by NCDs. 
 There has been a 13.9% decline in the population of Kosrae 
State between 2000 and 2010. The largest segment of the popula-
tion to leave are those 44 years and younger with a significant 
increase in the number of 45-74 year olds – a population at high 
risk for requiring services for treating and managing chronic 
diseases. The mortality data reveal that the leading causes of death 
were due to nutrition and metabolic diseases with diseases of the 
circulatory system as the second leading cause of death. Data 
from two community-based health education programs show 
that the prevalence of overweight and obesity ranged between 
82% and 95% and the rate of diabetes ranged from 13% to 14% 
among the participants. Although chronic disease surveillance 
system data, local population survey data, vital statistics, and 
program data exist,15 there continues to be limited availability 
of these data and a paucity of published data. Often mortality, 
morbidity, and risk behavior data across the Pacific jurisdictions 
cannot be compared because of differences in defining the data 
elements, data collection methods, and timeliness of reporting.
 The description of the system of services reveal there is one 
major planning document – The Kosrae NCD Framework, 2009-
2011 as part of the FSM National NCD Program efforts. There 
is a Kosrae Diabetes Program Policy and Procedure Manual 
(2002) that is currently not in use; there is also no common 
set of standards being used by all health care providers There 
is no functional data system that is able to identify, track, or 
monitor patients with diabetes. The pharmacy and laboratory 
report problems with lack of supplies and equipment. 
 Based on the findings of this assessment and prioritization of 
a group of administrators and a group of clinicians, the top three 
administrative issues in Kosrae include: (1) Need to revise and 
update the NCD Program policy and procedure manual; (2) Need 
for protocols to standardize the care for inpatients with diabetes 
and other chronic diseases; and (3) Need for additional resources 
to expand PPD screening of clients and patients diagnosed 
with diabetes for TB. The clinical issues include: (1) Need for 
criteria and standards for the screening, diagnosis, treatment, 
and follow-up of patients with pre-diabetes and diabetes and 
co-morbidities; (2) Need to develop a system and protocols to 
assure that patients with abnormal initial screening values for 
diabetes and hypertension are provided with follow-up services; 
and (3) Need to train community outreach workers on how to 
implement the concepts of the “GO LOCAL” nutrition initia-
tive; and (4) Need to train a team of providers to implement a 
team approach to care for patients with diabetes. Tables 13 and 
14 list the priority ranking of the issues and needs. 
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Table 13. Administrative Issues Priority Ranking
Priority Rank Administrative Issue/Need Average Scorea

1 Need to revise and update the NCD Program policy and procedure manual 15.0
2 Need for protocols to standardize the care for inpatients with diabetes and other chronic diseases 17.9
3 Need for additional resources to expand PPD screening of clients and patients diagnosed with diabetes for TB 25.0
4 Need to provide training for the implementation of the CDEMS data system (diabetes data registry) 26.0
5 Need for training on the concepts of social marketing to expand the capacity of staff to effect behavior change in clients and patients 27.2
6 Need for training for analyzing and interpreting data into information 27.8
7 Need to identify and obtain alternative sources of additional resources for the prevention and control of diabetes and related chronic diseases 29.1

aLower the average score, higher the priority

Table 14. Clinical Issues Priority Ranking
Priority Rank Clinical Issue/Need Average Scorea

1 Need for criteria and standards for the screening, diagnosis, treatment, and follow-up of patients with pre-diabetes and diabetes and 
co-morbidities

16.0

2 Need to develop a system and protocols to assure that patients with abnormal initial screening values for diabetes and hypertension are 
provided with follow-up services

21.1

3 Need to train community outreach workers on how to implement the concepts of the “GO LOCAL” nutrition initiative 25.0
4 Need to train a TEAM (physician, nurse, educator, etc….) through the Diabetes Collaborative training to implement a team approach to 

care for patients with diabetes
25.4

5 Need to address the issue of “rotating physicians” in the Diabetes Clinic (issue of continuity of care) 28.6
6 Need for community-based educators to teach self-management skills to patients with diabetes and their families 32.5
7 Need to have diabetes and other chronic disease specialty training for selected physicians 32.6
8 Need to evaluate and, if appropriate, revise the procedures for purchasing medications and laboratory reagents 34.2

aLower the average score, higher the priority
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An Assessment of Non-Communicable Diseases, Diabetes, 
and Related Risk Factors in the Federated States of Micronesia, 
State of Pohnpei: A Systems Perspective

Henry M. Ichiho MD, MPH; Robina Anson AS; Elizabeth Keller DCHMS; Kipier Lippwe MCN; 
and Nia Aitaoto MPH, MS

Abstract 
Non-communicable diseases (NCD) have been identified as a health emer-
gency in the US-affiliated Pacific Islands (USAPI).1 This assessment, funded 
by the National Institutes of Health, was conducted in the Federated States 
of Micronesia, State of Pohnpei and describes the burden due to selected 
NCD (diabetes, heart disease, hypertension, stroke, chronic kidney disease); 
and assesses the system of service capacity and current activities for service 
delivery, data collection and reporting as well as identifies the issues that 
need to be addressed. Findings reveal that the risk factors of poor diet, lack 
of physical activity, and lifestyle behaviors lead to overweight and obesity and 
subsequent NCD that are significant factors in the morbidity and mortality of 
the population. Leading causes of death were due to heart disease, diabe-
tes, cancer, and hypertension. Population survey data show that 32.1% of 
the adult population had diabetes with a higher rate among women (37.1%) 
when compared to men (26.4%). The data also showed that 73.1% of the 
adult population was overweight or obese. Other findings show significant 
gaps in the system of administrative, clinical, data, and support services to 
address these NCD. There is no overall planning document for the prevention 
and control of NCDs or diabetes. There is evidence of little communication 
among the medical and health care providers which leads to fragmentation 
of care and loss of continuity of care. Based on some of the findings, priority 
issues and problems that need to be addressed for the administrative and 
clinical systems are identified.

Introduction
This paper presents findings from an assessment of the capac-
ity of the administrative, clinical, support, and data systems to 
address the problems of non-communicable diseases (NCD) 
including diabetes and its risk factors in the Federated States 
of Micronesia, State of Pohnpei during September 26-30, 2010. 
Data and information were obtained through review of existing 
plans, reports and documents; interviews were conducted with 
selected key informants; issues and needs were identified and 
groups of administrators and clinicians were used to define 
the priorities. (See article in this issue: Assessing the System 
of Services for Chronic Disease Prevention and Control in the 
US-affiliated Pacific Islands: Introduction and Methods).2 This 
work was funded by the National Institutes of Health, National 
Institute on Minority Health and Health Disparities. 

Geography of the Federated States of 
Micronesia and the State of Pohnpei
The Federated States of Micronesia (FSM) is an island na-
tion consisting of a total of 607 high and low islands in the 
Northwestern Pacific Ocean. Although the area encompassing 
the FSM, including its Economic Exclusive Zone comprises 
1,161,303 square miles of ocean area, the combined total land 
area is only 276 square miles with 2,776 square miles of lagoon 
area. The 607 islands vary from large, high mountainous islands 

of volcanic origin to small atolls. The FSM consists of four geo-
graphically separate states: Chuuk, Kosrae, Pohnpei, and Yap.
 The State of Pohnpei consists of the main island of Pohnpei 
and eight outer atolls. The island of Pohnpei is roughly circular 
in shape, is approximately 13 miles long and has a land mass 
of 133.3 square miles, and is the largest island in the FSM. The 
island itself is a high volcanic island with a central rain forest 
and a mountainous interior. The elevated interior has eleven 
peaks of over 2,000 feet with the highest peak, Nahnalaud at 
2,595 feet above sea level. Pohnpei proper is encircled by a 
series of inner-fringing reefs, deep lagoon waters and an outer 
barrier reef with a number of islets found immediately off shore. 
The island of Pohnpei is subdivided into six municipalities - the 
municipalities of Madolenihmw, U, Nett, Sokehs, Kitti, and the 
town of Kolonia where the majority of the state government 
buildings and offices are located. The Pohnpei State Hospital 
is located approximately one mile outside of Kolonia. Of the 
outer islands of Pohnpei, to the south lies Kapingamarangi (423 
miles from Pohnpei proper), Nukuor (275 miles), Sapwuahfik 
(103 miles), Oroluk (190 miles), Pakin (28 miles), and Ant (21 
miles). To the east are the islands of Mwoakilloa (104 miles) and 
Pingelap (163 miles).3-6 Travel on the island of Pohnpei proper 
is increasingly easier with the development and improvement 
of paved roads to outlying communities from the central area. 
However, because of scattered housing along secondary unpaved 
dirt roads, there are still many residents who have a difficult 
time accessing health care. The outer islands are the most dif-
ficult to reach because of infrequent and undependable cargo 
ships which supply the islands. The regularly scheduled trip 
by ship takes place once a month to each of the outer islands 
bringing supplies and health personnel to deliver goods and 
services. These services are now augmented by a small plane 
that makes regularly scheduled flights to Pingelap, Mwoakilloa, 
and Sapwuahfik, carrying a maximum of six passengers and a 
small amount of cargo.

Population and Characteristics of 
the Population
Based on the 2000 Population Census and the 2010 Preliminary 
Census, there has been a slight increase in the total population by 
1,495 residents (4.3%) in Pohnpei between the census enumera-
tions.7,8 The data by age groups reveal that there is a significant 
increase in the older population between 35-64 years of age, 
whereas the largest proportion of decline is among the youngest 
(under 10 years of age). Because of the increase in the popula-
tion of residents 35-64 years of age, additional resources may 
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be required as this population is at a higher risk for developing 
chronic diseases requiring on-going health and medical care. 
 In examining the distribution of the population of Pohnpei by 
geographic municipalities based on the 2010 Preliminary Census, 
the largest proportion of Pohnpei residents live in Sokehs with 
6,640 (18.5%) persons followed by Nett with 18.2% (6,542) 
residents and Kitti with 6,470 (18.0%) residents. Table 2 also 
shows that 15.7% (5,662) people live in Madolenihmw, while 
3,192 (8.9%) live in U, 16.9% (6,068) reside in Kolonia and 
1,407 (3.9%) live on the outer islands the state.8

 The Pohnpei 2000 Census Report on the socioeconomic status 
of the residents found 5,630 households with 34,486 persons 
for an average of 6.1 persons per household. About 13.4% of 
these households had ten or more people living in them. The 
census also reports that median household income in Pohnpei 
was $6,354 and the mean household income was $11,249. The 
regions of Pohnpei had large variations in their median house-
hold incomes with Pohnpei Proper having the highest at $6,617 
while the Outer Islands had a median income of $1,762.7

Mortality Data
Leading Causes of Death
R. Salvador, Medical Records Supervisor provided the death 
certificate data (September 28, 2011) from Pohnpei State Hos-
pital. Mortality data were aggregated for 2007-2009 and crude 
mortality rates per 100,000 population were calculated based on 
the Pohnpei 2000 census of 34,486 residents. The overall crude 
mortality rate for 2007-2009 was 1,266.3/100,000 population. 
The leading causes of death were heart disease (345.1), diabetes 
(116.0), hypertension (66.7), cancer (60.9), septicemia (42.5), 
and chronic obstructive pulmonary disease (42.5). When the 
proportions of the deaths due to chronic diseases or related 
conditions (heart disease, diabetes, cancer, stroke, and end 
stage renal disease) are aggregated for each year, the data show 
that 49.1% of the deaths in 2007, 52.1% of the deaths in 2008, 
and 43.1% of the deaths in 2009 were due to these conditions 
(data not shown). 

Population-Based Surveillance Data
The Federated States of Micronesia (Pohnpei) NCD Risk Fac-
tors STEPS Report is based on data collected in November 
and December 2002 from a population-based cross-sectional 
survey conducted of key chronic diseases and their risk fac-
tors among 1,638 Pohnpeian adults aged 25-64 years (78% 
response rate). Of the 1,638 participants, 60.8% were women 
and 39.2% were men.9

 The survey found that the overall prevalence of current tobacco 
users was 32.6% and the prevalence of daily use was 25.5% 
overall with 34.8% among men and 16.1% among women. 
The data for betel nut chewing showed that 29.9% reported 
currently chewing betel nut with more men (43.5%) reporting 
chewing than women (16.0%). Alcohol consumption in the 
past 12 months was 28.7% with a large gender difference with 
47.5% of men and only 9.9% of the women reporting alcohol 
use. 

Table 1. Population by Age Group, Pohnpei State, FSM, Census 
2000 and 2010
Age 2000 2010 Difference Percent
<5 5037 4096 -941 -18.7
5-9 4549 4202 -347 -7.6
10-14 4428 4467 39 0.9
15-19 4163 4067 -96 -2.3
20-24 3089 3315 226 7.3
25-34 4575 4980 405 8.9
35-44 3836 4255 419 10.9
45-54 2452 3470 1018 41.5
55-64 1179 1983 804 68.2
65-74 777 735 -42 -5.4
75+ 401 411 10 2.5
Total 34486 35981 1495 4.3

Data source: Pohnpei Branch Statistics Office, 2000 FSM Census of Population and 
Housing7 and Federated States of Micronesia, Office of Statistics, Budget and Economic 
Management, Preliminary Population Counts for FSM 2010 Census8

Table 2. Population by Municipality, Pohnpei State, FSM, Preliminary 
Census, 2010
Municipality Residents Percent
Madolenihmw 5662 15.7
U 3192 8.9
Nett 6542 18.2
Sokehs 6640 18.5
Kitti 6470 18.0
Kolonia 6068 16.9
Outer Island 1407 3.9
Total 35981 100.0

Data source: Federated States of Micronesia, Office of Statistics, Budget and Economic 
Management, Preliminary Population Counts for FSM 2010 Census8

Table 3. Leading Causes of Death, Pohnpei, 2007-2009
Cause of Death 2007 2008 2009 2007-2009 Ratea

Heart disease 139 121 97 357 345.1
Diabetes 41 38 41 120 116.0
Hypertension 28 19 22 69 66.7
Cancer 17 23 23 63 60.9
Septicemia 20 13 11 44 42.5
COPDb 13 12 19 44 42.5
Senility 5 7 13 25 24.2
ESRDc 5 7 8 20 19.3
Pneumonia 5 6 8 19 18.4
Unknown 17 34 29 80 77.3
Other 178 119 172 469 453.3
Total 468 399 443 1310 1266.2

aCrude mortality rate/100,000 population. bCOPD – Chronic obstructive pulmonary 
disease. cESRD – End stage renal disease. Data source: Personal communication, R. 
Salvador (September 28, 2011)
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 The data for body mass index (BMI), diet, and physical activity 
showed that 73.1% of the population was overweight (30.5%) or 
obese (42.6%). Overall, 81.8% of the study population reported 
consuming fewer than the recommended five servings of fruits 
and vegetable per day. The mean number of servings of fruit 
eaten per day was 1.4 for men and 1.6 for women, while the 
number of servings of vegetables was slightly higher with 2.0 
servings per day for both men and women. The prevalence of 
those physically inactive or with low levels of physical activity 
was 64.3% with 55.7% of the men and 73.5% of the women in 
this category. 
 Overall, based on venous blood samples, 32.1% of adults had 
diabetes with a higher rate among women (37.1%) compared 
to men (26.4%). The mean total cholesterol level among the 
participants was 199 mg/dl and 46.6% of the study popula-
tion had hypercholesterolemia putting them at higher risk for 
coronary heart disease. The prevalence of high blood pressure 
was 21.2% with a higher proportion of men (26.8%) with hy-
pertension compared to women (15.6%).
 An important aspect of this report looked at combined risk 
factors and classified the study population into three NCD risk 
categories: high (3-5 risk factors), moderate (1-2 risk factors) 
and low (no risk factors). The five critical NCD risk factors 
included daily smoking, being overweight or obese, having 
high blood pressure, consuming fewer than 5 servings of fruits 
and vegetables, and a low level of physical activity. Using these 
risk factors, 56.7% of the study population was at high risk, 
42.3% at moderate risk and only 1% at low risk for developing 
a chronic disease. 

Global Youth Tobacco Survey - Federated States 
of Micronesia, 2007
The Global Youth Tobacco Survey (GYTS) was conducted in 
all four FSM states; a total of 1,363 students ages 13-15 partici-
pated and the data were aggregated for analysis and reporting 
for the entire FSM nation. 
 Tobacco use among the youth in FSM is high with almost 
half (45.6%) having ever tried cigarette smoking (56.2% among 
boys and 34.7% among girls). Over one-quarter of the students 

Table 4. Prevalence of Selected NCD Risk Factors by Gender, 
Pohnpei State, FSM, 2002
NCD Risk Factor % Total % Male % Female
Daily smoker 25.5 34.8 16.1
Betel nut chewing 29.9 43.5 16.0
Current alcohol use 28.7 47.5 9.9
Diabetes 32.1 26.4 37.1
High BP 21.2 26.8 15.6
Overweight/Obese 73.1 63.9 82.7
Low physical activity 64.3 55.7 73.5
Eat <5 servings fruit/veg 81.8 81.3 82.4

Data source: World Health Organization and the Government of the Federated States 
of Micronesia, NCD Risk Factors STEPS Report9

(28.3%) report smoking in the past 30 days. Of never smokers, 
30.1% reported being likely to initiate smoking in the next year. 
The data also show the difficulties in cessation in that 83.2% 
of the current smokers report having tried to quit tobacco use 
without success and 86.5% state that they want to stop smoking. 
Educational efforts to reduce smoking among youth is evidenced 
by 41.4% of the students reporting having been taught about 
the dangers of tobacco smoke and 47.1% being taught about the 
effects of smoking during the past year. The data for exposure to 
environmental tobacco smoke show that 60.7% of the students 
report exposure to smoke from others in the home, 48.8% have 
one or more parent who smoke and 71.3% report exposure to 
smoke in public places. Overall, 32.5% of the students think 
smoking should be banned in public places.10 

Diabetes Specific and Related Data
The staff of the DPCP maintains the NCD Diabetes database, 
enters data, and compiles patient visit summary data for pa-
tients who have diabetes and hypertension and who are seen 
at the Public Health clinics. The database is designed as an 
electronic medical record that documents all the data from a 
clinic encounter and summarizes the patient’s visits. 
 There were a total of 243 patients registered in the database 
with the diagnosis of diabetes, diabetes with hypertension, and 
diabetes with obesity, representing only those patients with 

Table 5. Global Youth Tobacco Survey, Public Schools Grades 
7-11, FSM, 2007
Indictor % Total % Boys % Girls 
Prevalence
Had ever smoked cigarettes 45.6 56.2 34.7
Currently use any tobacco product 46.2 51.9 39.8
Currently smoke cigarettes 28.3 36.9 19.8
Currently use other tobacco products 37.0 41.8 32.1
Never smokers likely to initiate smoking next year 30.1 - -
Exposure to Second Hand Smoke
Live in home where others smoke 60.7 - -
Around others who smoke outside their home 71.3 - -
Think smoking should be banned from public places 32.5 - -
Think smoke from others are harmful 37.0 - -
Have one or more parents who smoke 48.8 - -
Cessation – Current Smokers
Want to stop smoking 86.5 - -
Tried to stop smoking during the past year 83.2 - -
Have ever received help to stop smoking 91.7 - -
School Educational Efforts During Past Year
Taught in class of dangers of smoking 41.4 - -
Discussed in class why people their age smoke 32.0 - -
Taught in class of the effects of tobacco use 47.1 - -

Current use – use of tobacco product on one or more of the past 30 days. Data source: 
Centers for Disease Control and Prevention, Global Tobacco Surveillance System Data10
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medical encounters at the public health clinics. As such, there 
is a major problem with identifying and tracking all patients in 
Pohnpei with the diagnosis of diabetes. If the patient is diag-
nosed with diabetes in another facility (Pohnpei State Hospital, 
Pohnpei Community Health Center, or one of the private clinics), 
that patient is not entered into the database unless the patient is 
referred to the public health clinic. Another major problem is 
that the patient is allowed to receive acute care and follow-up 
management services related to diabetes from any of the facili-
ties in Pohnpei and that encounter data may not necessarily be 
captured by the staff entering the data into the NCD register 
database and encounter data may be lost. Furthermore, while 
the DPCP staff was able to view individual patient records, they 
were not able to produce reports that a diabetes register should 
be able to produce. 

Diabetes and Tuberculosis
Data on the status of tuberculosis in Pohnpei was provided in a 
conversation by Dr. E. Johnson, the physician in charge of the 
Tuberculosis Program (September 30, 2010). There were a total 
of 38 patients with active tuberculosis receiving treatment and 
five patients with latent tuberculosis infection. Of the patients 
with active tuberculosis, two were also known to be diagnosed 
with diabetes. However, these data may not be accurate because 
there does not appear to be any consistent screening of patients 
with tuberculosis for diabetes, or screening of patients with 
diabetes for tuberculosis. 
 Because tuberculosis infection throughout the FSM has been 
a consistent problem, in 2000, the FSM established the nation-
wide BCG immunization program to be implemented by the 
state Immunization Program and included BCG as part of the 
newborn immunization schedule. In Pohnpei State, newborn 
immunizations were initiated in 2000 and in the first year, 62% 
of all newborns were immunized with BCG. Subsequently, the 
rate of newborns immunized has fluctuated, but has shown a 
steady general upward trend so that in 2007 and 2008, 96% and 
94% of newborns respectively were immunized. The results of 
the BCG immunization program among newborns are promis-
ing in that the number of pulmonary tuberculosis infections 
among children under 5 years of age has been declining since 
the initiation of the program. 

Description of the Administrative System
Legislation and Regulations
Currently, there is an existing tobacco law (FSM Code, Title 
11, Chapter 13, Subsection 1302) that prohibits the sale of 
cigarettes or any tobacco products to minors (person under 18 
years of age). There are no legislation or regulations that are 
specific to the public health responsibilities for the prevention 
and control of diabetes or other chronic diseases. 

Planning Documents
There are no planning documents at the National or State lev-
els for non-communicable diseases or for the prevention and 
control of diabetes. It is the intent of the Pohnpei State Divi-

Table 6. BCG Immunization, Pohnpei State, FSM, 2000-2008
Year BCGa TB casesb

2000 62 1
2001 91 2
2002 72 6
2003 46 1
2004 74 1
2005 93 1
2006 84 0
2007 96 0
2008 94 1

aPercent newborns immunized. bDiagnosed TB Cases < 5-years-old. Data source: 
Personal communication, Dr. E. Johnson (September 30, 2011)

sion of Primary Care to initiate a planning process to develop 
a comprehensive strategic plan for the prevention and control 
of NCDs. 

Policy and Procedure Manual
The Pohnpei State Department of Health Services, Division of 
Primary Health Care (DPHC) has developed and implemented 
several policy and procedure manuals. These manuals include: 
The Division of Primary Health Care Policy and Procedure 
Manual, The Immunization Program Policy and Procedure 
Manual, The TB and Hansen’s Disease Program Policy and 
Procedure Manual, The NCD Program Policy and Procedure 
Manual, and The Community Health Center Policy and Proce-
dure Manual. The Division of Primary Health Care Policy and 
Procedure Manual establishes that the mission of the DPHC is: 
To protect and promote health and well-being of Pohnpeians 
through culturally acceptable and appropriate public health ap-
proaches and preventative health services that are sustainable, 
equitable, affordable, and accessible to the people of Pohnpei 
State. Some of the components of the policy and procedure 
manual describe the quality assurance program based on the 
FSM Standards for Nursing Practice and the Code of Ethics as 
Applied to Nursing, the physician’s role in public health clin-
ics, management of public health programs and dispensaries. 
The TB and Hansen’s Disease Policy and Procedure Manual 
describes the procedures for screening, treating, and managing 
tuberculosis; however, there are no procedures for the screening 
for diabetes of patients diagnosed with tuberculosis. 
 In addition to these policy and procedure manuals, there is 
a document, Guidelines for the Prevention and Management 
of Diabetes in the Federated States of Micronesia: A National 
Consensus Position, 2001, that addresses the continuum of 
diabetes prevention and care to include: prevention of Type 2 
diabetes, detection and diagnosis of Type 2 diabetes, care of 
people with diabetes, detection and management of diabetes 
complications, and general care. 

Funding and Resources
R. Anson, Pohnpei State DPCP Coordinator, provided informa-
tion in a conversation (September 28, 2010) on funding and 
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resources. Funding for the DPCP in Pohnpei State is primarily 
dependent on US Federal funds that are distributed through 
the FSM National Government to the four states. The portion 
of the Centers for Disease Control and Prevention funds for 
Pohnpei State is $13,540 and provides funding for one staff, 
travel, and prevention/education materials. The Public Health 
Services Block Grant provides $11,000 for prevention and 
clinical activities that include funds for clinical and medical 
supplies, and educational materials. Other types of in-kind 
resources come from international organizations and include 
the Japan International Cooperative Association that provides 
volunteer staff and testing equipment; the WHO which provided 
the resources to plan and implement the STEPS survey, and the 
Secretariat of the Pacific Community (SPC) that funds preven-
tion activities. Locally, the Island Food Community of Pohnpei, 
founded by the late Dr. Lois Englberger provides nutrition and 
food education, surveys, and research studies.

Health Insurance
The Federated States of Micronesia National Government 
Employees’ Health Insurance Plan (FSMNGEHIP) came into 
effect in 1984, just as the FSM was forming as a nation. The 
original health plan was designed as a social safety net to 
provide benefits for health care services, including diagnosis, 
treatments, surgery, and hospitalization. Eligibility was limited 
to employees of the FSM National Government. In 1990 the 
FSM Congress enacted legislation to expand the eligibility to 
include all the State Government and other agencies’ employ-
ees, and also allowed employees to enroll their dependents 
and members of their household. In 1994, the FSM Congress 
passed PL 8-133 to further extend the health insurance coverage 
to employees in the private sector and other non-government 
organizations, and their dependents. Today, the health plan is 
known as MiCare and is providing medical coverage options 
for the entire workforce of the FSM, both public and private 
sectors.11 In January 2006, the President of FSM signed into law 
an amendment extending eligibility to students attending post 
secondary institutions in the FSM. The MiCare Health Insurance 
Plan consists of three options: Basic Option (BA), Supplemental 
Resident Option (SR), and Supplemental Non-Resident Option 
(SNR) and Table 7 shows the premiums required for each of the 
plans.10 According to the MiCare Health Insurance Plan office, 
as of September 2010, there were a total of 3,120 subscribers 
and 9,819 dependents (36% of the population based on the 
2010 census) in Pohnpei State who are covered by the health 
insurance plan. 

Table 7. MiCare Health Insurance Biweekly Premiums, FSM, 2010 
Plan Option Employee Share (48%) Employer Share (52%) Biweekly Premium
Basic Plan $6.86 $7.44 $14.30
Supplemental Plan $15.58 $16.87 $32.45
Supplemental Non-resident Plan $21.38 $23.17 $44.55

Data source: MiCare, Federated States of Micronesia11

Partnerships and Collaborations
The Pohnpei DPCP partners with several local agencies to 
implement activities in the community. The agencies include: 
the Tobacco-Diabetes Coalition which provides prevention 
activities in the community and lobbies for legislation and 
policies, and promotes advocacy efforts; the Pohnpei Women’s 
Association Council (PWAC) which represents women from 
all the communities and carries out community activities such 
as gardening, clean-up campaigns, and training and education 
opportunities for women; the Land Grant Extension Program 
which provides community nutrition education, cooking and 
gardening demonstrations; the Pohnpei Department of Agri-
culture which works with farmers on issues of food security 
and provides education and materials for community-based 
farming and gardening, and promotes local farming to reduce 
the importation of foods and increase the exportation of prod-
ucts; and the Pohnpei State Department of Education, which 
implements a WHO-funded project, Health Promoting Schools 
Project and provides physical activity, sports activities, and 
gardening projects for students. 

Research
The most recent research in Pohnpei was conducted by the 
late Lois Englberger, PhD, and was part of a multi-site study 
on documenting traditional food systems in different parts of 
the world to provide evidence that local resources are critical 
for food security, nutrition and health. The findings of the re-
search project, Pohnpei, FSM Case Study in a Global Health 
Project Documents its Local Food Resources and Successfully 
Promotes Local Food for Health, were published in the Pacific 
Health Dialog.12

 The Micronesian Seminar (www.micsem.org) is a private 
non-profit organization whose purpose is to assist the people 
of Micronesia, through public education, in reflecting on life in 
their islands under the impact of change in recent years. It was 
established as a research-pastoral institute by the Catholic Church 
and turned over to the Jesuit Order in 1992 under the direction 
of Fr. Fran Hezel, SJ. As part of its mission, the Micronesian 
Seminar has produced hundreds of articles and books, videos 
on social issues, and historical photo albums on Micronesia. 
The library contains about 23,500 titles and is one of the best 
collections on Micronesia anywhere in the world. Aside from 
its published materials on the area, the library also contains 
locally produced reports, maps, and microfilms.
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Description of the Clinical Services System
Medical and Health Services
Medical and health personnel are available to provide services 
to patients in several settings. In Pohnpei, these professionals 
may be found in the Pohnpei State Hospital, public health 
clinics, community-based dispensaries, the Community Health 
Center, and private offices in the community.13 There are nine 
dispensaries with four on the island of Pohnpei and five on the 
outer islands. In addition to these state provided services, there 
are several private health care providers in the community. 
These providers include: Genesis Family Clinic (Inpatient and 
Outpatient), Pohnpei Family Health Clinic, MedPharm Clinic 
and Pharmacy/Optical, Berysin Community Health Center, 
Kolonia Dental Clinic, and the Kaselehlia Dental Clinic. 

Outreach and Prevention
The DPCP staff provide a variety of outreach and prevention 
services that include distributing educational brochures and 
materials in the community, usually accompanying community 
presentations on diabetes risk factors, nutrition and physical 
activity. Also there are radio spots, posters and announcements, 
school presentations and activities that involve the students 
around nutrition and physical activity, and health fairs and 
community events. There are four staff in the program that 
devote part of their time to outreach and prevention activities. 
The Health Educator provides a 50% FTE to these activities, 
along with a Nutritionist (20% FTE), one Health Assistant at 
20% FTE and an additional Health Assistant at 5% FTE. 

Screening and Diagnosis
Screening services are provided upon patient request and in a 
variety of settings including regular clinic visits and outreach 
activities at the workplace, health fairs, special community 
events, and church events. The strategy to reduce morbidity and 
premature mortality associated with Type 2 diabetes is to assure 
early detection through active screening and case finding. The 
2001 Guidelines for the Prevention and Management of Diabetes 
in the Federated States of Micronesia lists the following risk 
factors for undiagnosed Type 2 diabetes that should be used 
for screening: Age over 30, obesity (BMI ≥30), hypertension, 
family history of diabetes, women with a previous history of 
gestational diabetes, past history of impaired glucose intoler-
ance, and clinical cardiovascular disease. 

Treatment and Management
The treatment and management of patients with diabetes in the 
Public Health NCD Clinic is described in the NCD Program 
Policy and Program Manual – Medical Consultation and Treat-
ment. However, patients diagnosed with diabetes are able to 
receive treatment and management services from any health 
care provider of their choice, and do not necessarily receive all 
of their services at the NCD Clinic. Patients are able to obtain 
services from multiple sites including the clinics, at dispen-
saries, at the Community Health Center, at the Pohnpei State 
Hospital by appointment with a specific provider (there are no 

Table 8. Medical and Health Professionals, Pohnpei State 
Department of Health, FSM, 2008
Personnel PH Hospital CHC
Physician, Medical Officers 3 17 1
Dentist 3
Health Assistants 2
Clinical Nurse 51
Public Health Nurse 18
Nutritionist, Dietitian 1
Social Worker None
Physical Therapist 2
Health Educator (General) 1
Certified Diabetes Educator None
Epidemiologist None

Data source: Department of Health and Social Affairs, 2008 Health Digest for the 
Federated States of Micronesia13

diabetes clinics at the hospital), or private healthcare provider. 
The major problem is that there are no linkages among these 
sites and when the patients move from site to site, their care is 
fragmented and continuity of care is lost. 

Renal Dialysis
The Renal Dialysis unit is located in the Pohnpei State Hospi-
tal. There are three dialysis units that are operational and are 
managed by two nurses. The unit is able to serve six patients 
per day — three patients in the morning and three patients in 
the afternoon. In 2009, a total of five patients were provided 
hemodialysis services and six patients were treated during the 
first nine months of 2010. With the capacity to provide services 
to six patients per day and the number of patients receiving 
services, it appears that hemodialysis services are sufficient. 

Medical Referrals
R. Anson, Diabetes Prevention and Control Program (DPCP) 
Coordinator obtained data (September 27, 2010) on medical 
referrals for 2007-2009. Complete medical referral data was only 
available for 2007. In 2007, there were a total of 166 off-island 
medical referrals approved for care that could not be provided 
on Pohnpei. Of these referrals, 25 (15.1%) were NCD-related 
and included 18 for heart disease, four for eye problems, two 
were referred with gestational diabetes, and one patient for 
amputation. Of these 166 patients that were referred off-island, 
33 (19.9%) patients did not have medical insurance while 133 
(80.1%) were enrolled in the MiCare insurance program. 

Description of the Support Services System
Quality Assurance and Continuing Education Program
The Pohnpei State Division of Primary Health Care, Policy and 
Procedure Manual describes the policies for both the quality 
assurance (QA) program and the continuing education (CE) 
program. All units in the Division of Primary Health Care are 
involved in the QA program and require the setting of standards, 
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implementing the standards, performing QA audits by the QA 
Coordinator, and holding post-audit meetings to correct any 
deficiencies. The policy and procedure manual provides detailed 
procedures for implementing the QA program. The CE program 
assures that all public health staff have the opportunity to grow 
professionally and to increase their knowledge and improve their 
practical skills. The policy and procedure manual provides the 
details on the required CE hours for nurses and CE opportuni-
ties for health professionals. 

Diabetes Health Education Materials
The DPCP is currently using culturally appropriate diabetes and 
other NCD educational materials and brochures in Pohnpei. 
Examples of some of these materials include: Small Steps Big 
Rewards; Walk 10,000 Steps Every Day; If You Are Pacific 
Islander, You May Be at Risk for Diabetes; You Can Prevent 
Diabetes: Advice for Pacific Islander Young Adults; Benefits 
of Physical Activity (Kamwahupen Mwekimwekid); Love Lo-
cal, Live Local, Stay Local (Poakoahng, Momourki, Kolokol 
Pein Sakatail) (Papa Ola Lokahi, Pacific Diabetes Education 
Program);13 Types of Foods for Diabetes and Nutritional Tips, 
Basic Food Groups, Healthy Lifestyles, and Diabetes Prevention 
and Management in the Pacific Islands (SPC).14

Pharmacy Services
The medications that are available for the control of diabetes 
include: Glucophage, Metformin, Micronase, and Insulin. Some 
of the administrative problems described by the pharmacy staff 
include insufficient funding for purchasing adequate supplies 
of medications, and a cumbersome and complicated process for 
ordering medications — requiring comparison pricing, multiple 
approvals, and complex procurement procedures. Glucometers 
or glucometer testing strips are not available through the Pohnpei 
State Hospital pharmacy or the public health programs. They 
can be purchased by private pharmacies, but the cost is high 
with a bottle of 50 test strips priced at $50. Consequently only 
about 5% of the patients with diabetes have glucometers.

Laboratory Services
The laboratory is able to perform all of the routine laboratory tests 
for diabetes patients including: blood sugar, total cholesterol, 
HDL, LDL, triglycerides, urinalysis, and renal function tests. 
The Community Health Center and the public health clinics are 
able to perform the HbA1c test; however, the testing reagents 
cost $16/test and therefore these tests are often not performed 
due to shortage of supplies. 

Description of the Data System
The data system for the DPCP is a Microsoft Access-based 
software program that was locally developed and implemented 
by Dr. Rally Jim and captures data for all NCD programs from 
encounters in the public health clinics. At the time of the assess-
ment, there was no written documentation of the specific com-
ponents of the database program or how the program functions; 
there also was no policy and procedure manual, and the diabetes 

program staff were not able to demonstrate all of the functions 
of the software program; therefore it is difficult to determine 
whether the data system is useful for patient management.

Conclusion: Prioritized Issues and Needs 
Non-communicable diseases, including diabetes, have been 
identified as an emergency in the USAPI. Some of the highest 
rates of diabetes and other chronic diseases are experienced 
by Pacific Islanders. To begin to address this situation, the first 
step is to identify and describe the burden of chronic diseases 
and diabetes, describe the programs and agencies responsible 
for providing the health and medical care to patients, and as-
sess the capacity of the administrative and clinical system of 
services to provide the infrastructure to address the problems. 
This report presents the issues and problems that need to be 
addressed to make a positive impact on the disparities in health 
caused by NCDs. 
 Although the total population between 2000 and 2010 has 
remained stable, there has been a shift in the age distribution 
of the population. There is a significant increase in the 35-64 
year old age group - a population with increased risk for chronic 
illnesses that may require additional resources for health and 
medical care. The mortality data reveal that heart disease, 
diabetes, cancer, and hypertension were the leading causes of 
death among the residents of Pohnpei. Other findings show that 
high rates of overweight and obesity, low physical activity, and 
inadequate consumption of fruits and vegetables are risk factors 
associated with chronic diseases. 
 The description of the system of services reveals that there 
are no overall planning documents for the prevention and con-
trol of NCDs or diabetes. Other findings of the clinical system 
show that although services for diabetes are being provided, 
these services are provided in multiple sites with little linkages, 
communication, or coordination, leading to fragmentation and 
loss of continuity of care. A data system to identify and track 
patients with diabetes and other chronic diseases exists; how-
ever, it does not generate useful information because of lack 
of trained staff. Although surveillance for chronic disease data, 
local population survey data, vital statistics, and program data 
exist,16 there continues to be limited availability of these data 
and a paucity of published data. Often mortality, morbidity, 
and risk behavior data across the Pacific jurisdictions cannot be 
compared because of differences in defining the data elements, 
data collection methods, and timeliness of reporting.
 Based on some of the findings of this report, the top three 
administrative issues include: (1) Need to develop and imple-
ment an NCD/Diabetes data registry; (2) Need to continue 
population-based surveillance surveys; and (3) Need for a 
policy and procedure manual for data entry. The top three 
clinical issues include: (1) Need for a team approach to NCD/
Diabetes care; (2) Need for staff training on Stages of Change, 
Self-Management Skills, and Lifestyle Behaviors; and (3) Need 
to shift the health education paradigm to behavior change and 
personal accountability. The following tables list all the ad-
ministrative and clinical issues and needs identified during the 
priority ranking. 
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Table 9. Administrative Issues Priority Ranking
Priority Rank Administrative Issue/Need Average Scorea

1 Need to develop and implement an NCD/Diabetes Registry 16.0
2 Need to continue population-based surveillance surveys 24.3
3 Need for a policy and procedure manual for data entry 24.7
4 Need for linkage of medical records across facilities to track service encounters 25.0
5 Need for computer training on how to extract data from database systems 26.3
6 Need to develop an NCD/Diabetes State Plan 29.7
7 Need for training for analyzing and interpreting data into information 34.0
8 Need to secure State funding to support NCD/Diabetes prevention and control activities 36.0

aLower the score, higher the priority

Table 10. Clinical Issues Priority Ranking
Priority Rank Clinical Issue/Need Average Scorea

1 Need to shift the health education paradigm from signs and symptoms of diabetes, nutrition, physical activity to lifestyle behavior changes, 
self management skills, and personal accountability

22.8

2 Need for training on: (a) Stages of Change, (b) Self Management Skills, (c) Lifestyle behaviors 27.2
Need for a “Team Approach” to NCD/Diabetes care 27.2

3 Need to address the fragmented care for patients with NCD/Diabetes 31.2
4 Need to update the 2001 Guidelines for the Prevention and Management of Diabetes based on the ADA (US) or the IDF (WHO) standards 31.3
5 Need for a centralized clinic for NCD/Diabetes patients 32.3
6 Need to address the insufficient supply of medications and laboratory supplies 32.8
7 Need to support and assure the consistent supply of HgbA1C testing reagent 35.7
8 Need for NCD/Diabetes specialty training for: (a) Physicians, (b) Hospital Nurses, (c) Health Assistants, and (d) Public Health Nurses 39.0
9 Need for on-island ophthalmology and podiatry specialists 49.2

aLower the score, higher the priority
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An Assessment of Non-Communicable Diseases, Diabetes, 
and Related Risk Factors in the Federated States of Micronesia, 
State of Yap: A Systems Perspective
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Abstract 
Non-communicable diseases (NCD) have been identified as a health emer-
gency in the US-affiliated Pacific Islands (USAPI).1 This assessment, funded 
by the National Institutes of Health, was conducted in the Federated States 
of Micronesia, State of Yap, and describes the burdens due to diabetes and 
other NCDs (heart disease, hypertension, stroke, chronic renal disease), and 
assesses the system of service capacity and current activities for service 
delivery, data collection and reporting as well as identifying the issues that 
need to be addressed. There has been a 1.2% increase in the population 
between 2000 and 2010; however, there was a significant increase in the 45-64 
year old age group. Findings reveal that the risk factors of poor diet, lack of 
physical activity, and lifestyle behaviors lead to overweight and obesity and 
subsequent NCD that are a significant factor in the morbidity and mortality of 
the population. The leading causes of death include cancer, heart disease, 
and diabetes. Local household surveys show that 63% to 80% of the adults 
and 20.5% to 33.8% of the children were overweight or obese. The surveys 
also showed that 23% of the adult population had diabetes and 35% were 
hypertensive. Other findings show significant gaps in the system of adminis-
trative, clinical, data, and support services to address these NCD. There is a 
policy and procedure manual that guides the NCD staff. There is no functional 
data system that is able to identify, register, or track patients with diabetes 
and other NCDs.  Priority administrative and clinical issues were identified.

Introduction
This paper presents findings from an assessment of the capac-
ity of the administrative, clinical, support, and data systems to 
address the problems of non-communicable diseases (NCD) 
including diabetes and its risk factors in the Federated States 
of Micronesia, State of Yap, during May 16-20, 2011. Data 
and information were obtained through review of existing 
plans, reports, and documents; interviews were conducted with 
selected key informants; issues and needs were identified and 
groups of administrators and clinicians were used to define 
the priorities. (See article in this issue: Assessing the System 
of Services for Chronic Disease Prevention and Control in the 
US-affiliated Pacific Islands: Introduction and Methods).2 This 
work was funded by the National Institutes of Health, Institute 
on Minority Health and Health Disparities. 

Geography of the Federated States 
of Micronesia and the State of Yap 
 The Federated States of Micronesia (FSM) is an island na-
tion consisting of approximately 607 islands in the Western 
Pacific. Although the area encompassing the FSM, is very large, 
the combined total land area is only 271 square miles with an 
additional 2,776 square miles of lagoon area. The 607 islands 
vary from large, high mountainous islands of volcanic origin to 
small atolls. The FSM consists of four geographically separate 
states: Chuuk, Kosrae, Pohnpei and Yap. 

 The State of Yap lies in the western part of the FSM and 
stretches from 6 to 10 degrees North latitude and 137 to 148 
degrees West longitude. Although these islands encompass 
approximately 500,000 square miles of area in the Western 
Caroline Island chain, Yap State consists of only 45.8 square 
miles of land area. Yap Proper is the central area in Yap State 
and is a cluster of four islands (Marbaaq-Nimgil, Gagil-Tomil, 
Maap, Rumung) connected by roads, waterways and channels. 
Most of the coastal areas are mangroves with occasional coral 
beaches. The town of Colonia on Yap Proper is the capital. 
The State of Yap also has a total of 78 outer islands stretching 
nearly 600 miles east of Yap Proper of which twenty-two of the 
islands are inhabited. Most of the outer islands are coral atolls 
and are sparsely populated.3-8 Transportation on Yap Proper is 
becoming easier because of the development and improvement 
of paved roads. There are, however, clusters of villages that are 
still difficult to access because of unpaved dirt roads. The outer 
islands are also difficult to reach because of infrequent cargo ship 
field trips. A regular supply ship travels monthly to each of the 
outer islands, bringing supplies and health personnel to deliver 
goods and services. A few of the outer islands have runways 
(Woleai, Ulithi, Fais) that are serviced by Pacific Missionary 
Airways (PMA). PMA offers evacuation for medical emergen-
cies and charges the Yap State government only fuel costs for 
other (non-emergent) medical trips. PMA also acts secondarily 
as a passenger airline providing more frequent transportation 
between the serviced islands than the field trip ship.

Population and Characteristics 
of the Population 
In 2000, the population of Yap State stood at 11,241 residents 
with the following population distribution among these islands: 
Yap Proper had 7,391 residents (65.8% the population); and 
3,850 residents (34.2%) in the Outer Islands that include: 
Ulithi Atoll has four inhabited islands (Azor, Falalop, Fatharai, 
Mogmog) and a population of 773 (6.9% of the population); 
Wolaei is composed of two lagoons with 22 islands, five of 
which are inhabited with 975 persons (8.7% of the population); 
Fais- population 215 (1.9%); Eauripik - population 113 (1.0%); 
Satawal - population 531 (4.7%); Faraulep - population 221 
(2.0%); Ifalik - population 561 (5.0%); Elato - population 96 
(0.9%); Ngulu - population 26 (0.2%); and Lamotrek - popula-
tion 339 (3.0%).9 
 Based on the 2000 Population Census and the preliminary 
analysis of the data for the 2010 Census, there has been a slight 
increase in the total population of 136 residents (1.2%) in Yap 
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between the census enumerations.9,10 In assessing the popula-
tion by age groups, there appears to be a significant shift in the 
age composition of the population in that there are significant 
reductions in all the age categories of residents 24 years of age 
and under between the years 2000 and 2010. More important, 
is the significant increase in residents in the 45-64 year age 
groups because there is a positive association between age and 
risk of chronic disease. This increase in the number of older 
residents may have a significant impact in the prevalence of 
chronic diseases and the need for additional services. 
 Socioeconomic indicators that have an impact on the health 
status of the population in the FSM are the level of poverty, 
size of families, and literacy rates among the population. In the 
State of Yap, in the 2000 census, there were a total of 2,030 
households of which 1,578 (77.7%) reported some cash income 
with a median household income of approximately $6,489 and 
a mean household income of $10,300. Of the 2,030 households, 
there is a median of 5.4 persons per household with an average 
of 4.9 persons per household in Yap Proper compared to 6.2 
persons per household in the Outer Islands.11 Yap literacy rates 
(able to read and write in any one of the languages) for people 
10 years and older is 92.3%.12

Mortality and Morbidity Data
Leading Causes of Death
J. Yurow, Chief of Public Health, provided the data (May 18, 
2011) from the Medical Records Office of the Yap State Hos-
pital. Mortality data were aggregated for 2008-2010 and crude 
mortality rates per 100,000 population were calculated based 
on the Yap 2000 census of 11,377 residents. The overall crude 
mortality rate for 2008-2010 was 709.0/100,000 population. 
The leading causes of death were cancer (126.0), injury (70.3), 
diabetes (67.4), respiratory disease (58.6), heart disease (55.7), 
and cerebrovascular accident (55.7). When the proportions of 
the deaths due to chronic diseases or related conditions (heart 

Table 1. Population by Age Group, Yap State, FSM, 2000 and 2010
Age 2000 2010 Difference Percent 

Change
<5 1372 1159 -213 -15.5
5-9 1361 1196 -165 -12.1
10-14 1355 1329 -26 -1.9
15-19 1353 1178 -175 -12.9
20-24 998 823 -175 -17.5
25-34 1405 1591 186 13.2
35-44 1441 1370 -71 -4.9
45-54 989 1386 397 40.1
55-64 448 850 402 89.7
65-74 322 294 -28 -8.7
75+ 197 201 4 2.0
Total 11241 11377 136 1.2

Data source: Yap State Census Report, 2000 FSM Census of Population and Housing;9 
Preliminary Population Counts for FSM 2010 Census10

Table 2. Leading Causes of Death, Yap, 2008-2010
Cause of Death 2008 2009 2010 2008-

2010
Ratea

Cancer 9 19 15 43 126.0
Injury 8 6 10 24 70.3
Diabetes 9 9 5 23 67.4
Respiratory 5 9 6 20 58.6
Heart disease 10 6 3 19 55.7
CVAb 5 7 7 19 55.7
Birth Injury 4 5 0 9 26.4
Malnutrition 3 0 0 3 8.8
Unknown 12 18 9 39 114.3
Other 7 11 25 43 126.0
Total 72 90 80 242 709.0

aCrude mortality rate/100,000 population. bCVA – Cerebrovascular accident. Data 
source: Personal communication, J. Yurow (May 18, 2011)

disease, diabetes, cancer, CVA) are aggregated for each year, 
these chronic diseases accounted for 50.4% of all deaths in 
2008, 45.6% of the deaths in 2009, and 37.5% of the deaths in 
2010 (data not shown).

Medical Referrals
S. Chonmon, Medical Referral Coordinator, in a conversation, 
provided data on medical referrals (May 17, 2011). Over the 
past five years, medical referrals were decreasing in numbers 
from a high of 43 patients in 2006 to a low of 21 patients in 
2008. However, since that time, the number of referrals has 
again been increasing and, in 2010, 33 patients were referred 
for off-island care. The data on patients who were referred for 
NCD-related diagnoses (heart disease, renal transplant and 
follow-up care after the renal transplant, renal failure, cancers, 
and cerebrovascular accident) reveal that in 2006, 34.9% of the 
patients referred for off-island care was for an NCD-related di-
agnosis. In subsequent years the proportion has fluctuated with 
the highest proportion of 54.3% in 2007 and 39.4% in 2010. 
It is estimated that the annual costs of these off-island medical 
referrals are approximately $500,000 – therefore, based on 
these figures, in the year 2010 Yap State spent approximately 
$200,000 for off-island medical referrals due to care for patients 
with a chronic disease alone.

Table 3. Medical Referrals, Yap State, 2006-2010
Year Total NCD-relateda Percentb

2006 43 15 34.9
2007 35 19 54.3
2008 21 10 47.6
2009 25 9 36.0
2010 33 13 39.4

aNCD-related – Heart disease, renal transplant, renal failure, cancer, cerebral vascular 
accident. bPercent NCD-related medical referrals. Data Source: Personal communica-
tion, S. Chonmon (May 17, 2011)
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Population-Based Surveillance and Local 
Survey Data
NCD Risk Factors STEPS Report
Yap State has conducted the NCD Risk Factors STEPS survey, 
however, the report has not been finalized and is not available 
(As of May 2011). 

Wa’ab Community Health Center Household Survey
J. Gilmatam, Director of the Wa’ab Community Health Center, 
provided survey information and data tables (May 17, 2011). 
The Wa’ab Community Health Center Household Survey 
(2006-2007) included 1,395 households with 3,496 adults and 
1,736 children and represented 71% of the resident population 
of Yap Proper only. The survey gathered data on risk behaviors 
and in response to the question, “Do you currently smoke any 
tobacco?”, 22% of the surveyed population reported smoking 
with 28% of the men and 11% of the women smoking. When 
asked, “Do you drink any alcohol?”, a total of 34% reported 
alcohol use with 48% of the men and 22% of the women; and 
86% chewed betel nut and of those, 60% chewed betel nut with 
tobacco and 40% with alcohol. Measurements of body weight 
and height for adults and children were obtained to calculate 
the body mass index (BMI) and the data revealed that overall 
63% of the adults were overweight or obese (27% overweight 
and 36% obese); for children, 32% were overweight or obese 
(12% overweight and 20% obese). Data for the two major NCDs 
showed that 35% of the adults surveyed were hypertensive 
(45% of men and 29% of women), and 23% were diagnosed 
with diabetes (24% of men and 21% of women).

Outer Island Household Survey
J. Yurow, Chief of Public Health, provided the survey data tables 
(May 19, 2011). The Yap State Cancer Prevention and Control 
Program funded the Outer Island Household Survey of 1,896 
adults and 2,042 children (2-14 years) during 2008 and 2009. 
Data was collected during a face-to-face interview, physical 
measurements were taken and blood samples were obtained. 
The data were analyzed using the EpiInfo Program and data 
tables were created; however, a final report of the Outer Island 
Household Survey was not available. The data presented in this 
report are extracted from the preliminary analysis of the data 
and provided in a series data tables. These data tables included 
analyses for data on BMI status, tobacco use, alcohol use, betel 
nut use, hypertension, and diabetes stratified by gender, age, 
and island of residence. The data for body mass index (BMI) 
status of adults show that 24.5% of the adults surveyed were of 
normal BMI status and 74.1% were overweight or obese. The 
percent of adults who are obese (41.4%) exceeds those who are 
overweight (32.7%). While men are more likely than women to 
be overweight (35.5% and 30.8%, respectively), women are more 
likely than men to be obese (40.6% and 34.5%, respectively).
 The data for Outer Island children 2-14 years of age show 
that 33.8% of the children are overweight or obese with 29.5% 
of the boys and 35.0% of the girls in this category. The propor-
tion of children who are obese (18.2%) is higher than those 

Table 4. Behavioral Risk Factors, Hypertension, Diabetes Among 
Adults by Gender, Wa’ab CHC, Yap Proper, 2006-2007
Risk Factor % Total % Male % Female
Tobacco use 22 28 11
Alcohol use 34 48 22
Hypertensiona 35 45 29
Diabetesb 23 24 21
Betel nut use 86 Comment: 60% with tobacco and 40% 

with alcohol
Adult: Overweightc or obesed 63 Comment: 27% overweight and 36% 

obese
Children: Overweighte or obesef 32 Comment: 12% overweight and 20% 

obese
aHypertension – Blood pressure ≥140/90 mmHg. bDiabetes – Blood sugar ≥126 mg/
dl. cOverweight – BMI=25.0 kg/m2 - 29.9 kg/m2. dObese – BMI≥30 kg/m2. eOverweight 
– BMI=8th percentile - 94.9th percentile. fObese – BMI≥95th percentile. Data Source: 
Personal communication, J. Gilmatam (May 17, 2011)

Table 5. Weight Category of Outer Island Adults, Outer Island 
Household Survey, Yap State, 2008-2009
Weight Category % Total

(n=1852)
% Male
(n=750)

% Female
(n=1102)

Underweighta 1.5 2.3 0.9
Normal weightb 24.5 27.7 22.3
Overweightc 32.7 35.5 30.8
Obesed 41.4 34.5 46.0
Overweight+Obesee 74.1 70.0 76.8

aUnderweight – BMI<18.5 kg/m2. bNormal – BMI=18.5 kg/m2- 24.9 kg/m2. cOverweight – 
BMI=25.0 kg/m2 - 29.9 kg/m2. dObese – BMI≥30 kg/m2. eOverweight+Obese – BMI≥25.0 
kg/m2. Data Source: Personal communication, J. Yurow (May 17, 2011)

children who are overweight (15.8%). The data on childhood 
overweight and obesity show a wide variation of the prevalence 
of overweight and obese children when stratified by island of 
residence. Eauripik documented missing data in 96.4% of the 
cases and was not part of the analysis. For the remaining island 
groups, the proportion of overweight and obese children ranged 
from 17.3% in Satawal to an alarming 94.2% among the children 
in Fais with the majority of these children (89.9%) in the obese 
category. Among the children in Ifalik and Woleai, 42.7% and 
41.4% respectively were overweight or obese. In the remaining 
island groups of Elato/Lamotrek, Piig/Fachailap, Satawal, and 
Ulithi the proportion of the children who were overweight or 
obese ranged from 17.3% to 22.9%.
 The survey also provided data for BMI status, tobacco use, 
alcohol use, betel nut use, hypertension, and diabetes stratified 
by selected islands of residence (see Table 8). Eauripik has the 
highest proportion of overweight and obese adults (81.9%), 
closely followed by Ifalik (80.7%). Those islands with the lower 
proportions overweight or obese adults are Fais (66.3%) and 
Elato/Lamotrek (66.8%). The Fais had the highest prevalence 
of adults diagnosed with diabetes (23.9%), followed by Elato/
Lamotrek (20.8%), and Eauripik (20.0%). The data for hyperten-
sion shows that Fais also has the highest proportion of adults 
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Table 6. Weight Category of Outer Island Children, Outer Island 
Household Survey, Yap State, 2008-2009
Weight Category (BMI) % Total

(n=1948)
% Male

(n=1050)
% Female
(n=992)

Underweighta 6.8 8.8 4.0
Normal weightb 59.4 56.8 56.7
Overweightc 15.6 11.8 18.1
Obesed 18.2 17.7 16.9
Overweight+Obesee 33.8 29.5 35.0

aUnderweight – BMI<5th percentile. bNormal – BMI=5th percentile - 84.9th percentile. 
cOverweight – BMI=85th percentile - 94.9th percentile. dObese – BMI≥95th percentile. 
eOverweight+Obese – BMI≥85th percentile. Data Source: Personal communication, 
J. Yurow (May 17, 2011)

Table 7. Overweight and Obese Children by Outer Island, Outer 
Island Household Survey, Yap State, 2008-2009
Outer Island Overweighta Obeseb OW+Obesec Missing
Eauripik 0 3.6 3.6 96.4
Elato/Lamotrek 15.3 7.6 22.9 0
Fais 4.3 89.9 94.2 1.4
Ifalik 28.3 14.4 42.7 3.9
Piig/Fachailap 15.8 5.3 21.1 0
Satawal 9.3 8.0 17.3 1.3
Ulithi 10.5 10.5 21.0 1.0
Woleai 17.9 23.5 41.4 4.5

aOverweight – BMI=85th percentile - 94.9th percentile. bObese – BMI≥95th percentile. 
cOverweight+Obese – BMI≥85th percentile. Table numbers are percentages. Data 
Source: Personal communication, J. Yurow (May 17, 2011)

with hypertension (26.1%) followed by Eauripik (20.0%) and 
Elato/Lamotrek (13.5%). It is important to note that the island 
groups with the highest proportion of residents diagnosed with 
both diabetes and hypertension are Eauripik, Elato/Lamotrek, 
and Fais. 
 Data for lifestyle risk behaviors including use of alcohol, 
smoking tobacco, and chewing betel nut were stratified by gender. 
The data in Table 9 show that when asked “Do you currently 
drink any alcohol?”, reported alcohol use varied widely among 

Table 8. Adults by Weight Category, Hypertension, and Diabetes by Outer Island, Outer Island Household Survey, Yap State, 2008-2009
Outer Island Overweighta Obeseb OW+Obesec Diabetesd Hypertensione

Eauripik 20.8 61.1 81.9 20.0 20.0
Elato/Lamotrek 35.9 30.9 66.8 20.8 13.5
Fais 31.8 34.5 66.3 23.9 26.1
Ifalik 39.0 41.7 80.7 12.9 6.5
Piig/Fachailap 23.2 50.0 73.0 14.0 2.3
Satawal 34.7 33.3 68.0 12.7 7.4
Ulithi 33.3 37.1 70.4 18.9 11.1
Woleai 26.2 46.0 72.2 15.5 9.5

aOverweight – BMI=25.0 kg/m2 - 29.9 kg/m2. bObese - BMI≥30 kg/m2. cOverweight+Obese – BMI≥25.0 kg/m2. dDiabetes – Blood sugar ≥126 mg/dl. eHypertension – Blood 
pressure ≥140/90 mmHg. Table numbers are percentages. Data Source: Personal communication, J. Yurow (May 17, 2011)

Table 9. Adults by Gender for Alcohol, Tobacco, Betel Nut Use by 
Outer Island, Outer Island Household Survey, Yap State, 2008-2009
Outer Island Alcohol Use Smoke Tobacco Betel Nut

Male Female Male Female Male Female
Eauripik 63.6 26.0 18.2 32.0 77.3 86.0
Elato/Lamotrek 72.0 20.5 65.6 53.5 93.5 72.4
Fais 38.0 8.3 52.0 31.7 72.0 70.0
Ifalik 3.3 1.7 47.4 48.1 82.2 72.9
Piig/Fachailap 0 3.2 52.0 54.8 8.0 6.5
Satawal 17.9 29.6 69.0 44.4 90.5 82.2
Ulithi 50.5 28.2 50.5 34.6 78.8 76.1
Woleai 58.9 14.2 35.6 27.4 84.9 67.4

Table numbers are percentages. Data Source: Personal communication, J. Yurow 
(May 17, 2011)

the Outer Islands ranging from a high of 72.0% among men 
on Elato/Lamotrek to 0% of the men on Piig/Fachailap. When 
asked, “Do you currently smoke any tobacco?”, tobacco smok-
ing was reported by 69% of the men on Satawal and 65.6% of 
the men on Elato/Lamotrek. Among the women, the proportion 
ranged from a low of 27.4% on Woleai to a high of 54.8% on 
Piig/Fachailap. Betel nut chewing is high among both men and 
women on all of the Outer Islands except for Pigg/Fachailap 
where only 8.0% of the men and 6.5% of the women report 
chewing betel nut.

Men and Women’s Health Week Survey
During 2008, the Yap State Public Health Division conducted 
health education and health screening for National Men’s Health 
Week and Women’s Health Week. These screenings were con-
ducted in five sites in Yap Proper – Central Public Health, Tomil 
CHC, Gagil CHC, Nimgil CHC, and Maap CHC. J. Yurow, Chief 
of Public Health, provided the information and data on May 19, 
2011. A total of 434 men and 518 women participated in the 
screenings. The results of the screening showed that 80% of 
both the men and the women were overweight or obese. For the 
men 31% were overweight and almost half (49%) were obese. 
The results for the women showed that 29% were overweight 
and more than half (51%) were obese. Random blood sugar 
(RBS) measurements showed that 16% of the men and 12% 
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Table 10. Adults by Gender for Weight Category, Blood Sugar, and 
Hypertension, Men’s Health Week and Women’s Health Week 
Surveys, Yap Proper, 2008
Indicator Male

(n=434)
Female
(n=518)

Overweighta 31% 29%
Obeseb 49% 51%
Overweight+Obesec 80% 80%
RBS >140 mg/dld 16% 12%
BP >140/90 mmHge 25% 19%

aOverweight – BMI=25.0 kg/m2 - 29.9 kg/m2. bObese – BMI≥30 kg/m2. cOverweight+Obese 
– BMI≥25.0 kg/m2. dRBS-Random blood sugar. eBP-Blood pressure. Data source: 
Personal communication, J. Yurow (May 19, 2011)

Table 11. Overweight Children, Yap State School Health Program 
Survey, Yap Proper, 2006-2007 and 2010-2011
School Year Sites Students Screened Overweighta

2006-2007 14 Elementary 
Schools

1245 students 318 (24.0%)

2010-2011 14 Elementary 
Schools and 12 

ECEb

1415 students 290 (20.5%)

aIncludes overweight and obese – BMI ≥ 85th percentile. bECE – Early Childhood 
Education. Data Source: Personal communication, D. Palomar (May 18, 2011)

of the women tested had values greater than 140mg/dl which 
resulted in referrals for further diagnostic investigation. Results 
of the blood pressure measurements showed that 25% of the men 
and 19% of the women were hypertensive. The results of these 
surveys must be interpreted with care because these measure-
ments are on participants who voluntarily attended the National 
Men’s and Women’s Health Week events and may represent a 
biased population – therefore these results are limited to these 
participants and cannot be generalized to the wider population. 

Maternal and Child Health, School Health Survey
D. Palemar, Maternal and Child Health (MCH) Coordinator 
provided the information and data on May 18, 2011. In the 2006-
2007 school year, the Yap State MCH Program in collaboration 
with the Public Health Dental Division and the Clinical Divi-
sion, the Yap Department of Education, the Wa’ab Community 
Health Centers, and the Neighboring Island Dispensary System, 
conducted the first Yap State School Health Program Survey. 
The School Health Program team visited elementary schools 
in Yap and provided physical examinations, weight and height 
measurement with BMI calculation, vision check, hemoglobin 
check, de-worming treatment, preventive dental treatment, and 
check of immunization status. During 2006-2007, a total of 
1,245 students were screened from 14 elementary schools on 
Yap Proper. The overall results of the BMI measurements show 
that 318 (24.0%) children were overweight or obese. During the 
2009-2010 school year, a second survey was conducted among 
the 14 elementary schools and 12 Early Childhood Education 
Centers on Yap Proper. A total of 1,415 students were screened 
and 290 (20.5%) were overweight or obese.

Global Youth Tobacco Survey — Federated States 
of Micronesia, 2007
The Global Youth Tobacco Survey (GYTS) was conducted in 
2007 in all four FSM states; a total of 1,363 students ages 13-
15 participated and the data were aggregated for analysis and 
reporting for the entire FSM nationally. 
 Tobacco use among the youth in FSM is high with almost 
half (45.6%) having tried cigarette smoking with 56.2% of the 
boys and 34.7% of the girls reporting ever smoking. Almost 

one-third of the students (28.3%) report current smoking. Of 
those never smokers, 30.1% report being likely to initiate smok-
ing next year. The data also show the difficulties in cessation 
in that 83.2% of the current smokers report having tried to quit 
tobacco use without success and 86.5% want to stop smoking. 
Educational efforts to reduce smoking among youth is evidenced 
by 41.4% of the students reporting having been taught about 
the dangers of tobacco smoke and 47.1% were taught about the 
effects of smoking during the past year. The data for exposure to 
environmental tobacco smoke show that 60.7% of the students 
report exposure to smoke from others in the home, 48.8% have 
one or more parent who smoke and 71.3% report exposure to 
smoke in public places. Overall, 32.5% of the students think 
smoking should be banned in public places.13 

Diabetes Specific and Related Data
Diabetes Prevalence
No data system is available to provide the prevalence rates for 
diabetes or its related chronic conditions among residents of 
Yap State. However, there were a series of community surveys 
and health screening activities conducted between 2006 and 
2010 which estimate the prevalence of diabetes and hyper-
tension among the surveyed participants. In 2006-2007, the 
Wa’ab Community Health Center Household Survey (Table 
4) of 71% of the population of Yap Proper showed that overall 
23% of the population was diagnosed with diabetes and 35% 
with hypertension. In 2009, the Outer Island Household Sur-
vey showed that 12.7% to 23.9% of the residents of the Outer 
Islands had been diagnosed with diabetes and 2.3% to 26.1% 
of the population was hypertensive (Table 8). During 2008, a 
series of health screenings were conducted in communities on 
Yap Proper for Men’s and Women’s Health Week. The results 
of these screenings (Table 10) showed that 12% of the women 
and 16% of the men were screened positive for diabetes and 
referred for further diagnosis and treatment. 

Diabetes and Tuberculosis
A. Rengan, TB Program Coordinator, provided the information 
and data on May 19, 2011. There are few documented cases 
of patients with active tuberculosis infections in Yap State. In 
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Table 12. Global Youth Tobacco Survey, Public Schools Grades 
7-11, FSM, 2007
Indictor % Total % Boys % Girls 
Prevalence
Had ever smoked cigarettes 45.6 56.2 34.7
Currentlya use any tobacco product 46.2 51.9 39.8
Currently smoke cigarettes 28.3 36.9 19.8
Currently use other tobacco products 37.0 41.8 32.1
Never smokers likely to initiate smoking next year 30.1 - -
Exposure to Second Hand Smoke
Live in home where others smoke 60.7 - -
Around others who smoke outside their home 71.3 - -
Think smoking should be banned from public places 32.5 - -
Think smoke from others are harmful 37.0 - -
Have one or more parents who smoke 48.8 - -
Cessation – Current Smokers
Want to stop smoking 86.5 - -
Tried to stop smoking during the past year 83.2 - -
Have ever received help to stop smoking 91.7 - -
School Educational Efforts During Past Year
Taught in class of dangers of smoking 41.4 - -
Discussed in class why people their age smoke 32.0 - -
Taught in class of the effects of tobacco use 47.1 - -

aCurrent use – use of tobacco product on one or more of the past 30 days. Data source: 
Centers for Disease Control and Prevention, Global Tobacco Surveillance System Data13

Table 13. Number of Patients with Tuberculosis and Diabetes, Yap 
State, 2008-2011

2008 2009 2010 2011a

Active TB 6 6 2 1
LTBIb 0 0 0 0
Diabetes - - - 0

aJanuary – May, 2011. bLTBI – Latent tuberculosis infection. Data Source: Personal 
communication, A. Rangon (May 19, 2011)

2008 and 2009, there were six patients with known TB, in 2010 
there were two patients and for January-May 2011 there was 
one identified patient who was screened negative for diabetes. 
In 2011, screening for diabetes among patients with active tu-
berculosis was initiated because of the recommendations from 
the Pacific Island Tuberculosis Controllers Association and the 
Pacific Chronic Disease Council (PCDC). Procedures are being 
planned between the NCD/Diabetes Program and the Tubercu-
losis Program for all patients diagnosed with diabetes to be scr
eened for tuberculosis.

Amputation
J. Yurow, Chief of Public Health, provided the data on May 19, 
2011. The ER/Surgical logbook was examined to determine the 
number of patients who required lower limb debridement or 

amputation. The limited data available in the logbook showed 
two patients requiring amputation in 2008, none in 2009, and 
two more patients in 2010 with amputation. 

Renal Dialysis
There are no renal dialysis services available in Yap State. 

Description of the Administrative System
Legislation and Regulations
(1) In 1994, Yap State enacted Yap State Law No. 3-80 (1994) 
– An Act to amend Title 11 of the Yap State Code by adding 
sections 1301, 1302, and 1303 to prohibit the advertisement 
of harmful products and sale to minors of tobacco products. 
(2) In 2010, Yap State Law No. 7-75. (2010) was enacted and 
amended Title 15 of the Yap State Code to prohibit smoking 
tobacco in government buildings and public places without 
exception. (3) On October 22, 2010, Yap State Resolution No. 
7-183 was adopted requesting the Governor to direct the line 
departments to commence the development of an appropriate 
nutrition policy for the State of Yap setting forth the minimum 
requirements for the people of the State of Yap. 

Planning Documents
There is no Yap State Health Plan or a plan to address the problems 
of non-communicable diseases. There are plans with specific 
activities for the CDC-funded Diabetes Prevention and Control 
Program. The plan (Section 902 Workplan) was developed, with 
input from the four states, by the NCD Program Coordinator 
at the FSM National Department of Health and Social Affairs 
(HESA) and all the activities are implemented in all four states. 
 There is one major planning document the Federated States 
of Micronesia’s Strategic Develop Plan – 2004-2023: The Next 
20 Years: Achieving Economic Growth & Self-Reliance. This 
Strategic Development Plan (SDP) was developed in 2004 as 
the result of the 3rd FSM National Economic Summit with 
over 400 participants from all four states. The development 
of this extensive and comprehensive plan involved all sectors 
of the government, the private sector, traditional leaders, non-
governmental organizations, churches, citizen groups, and donor 
institutions. The Department of Health Services for Yap State 
is implementing some of the activities in the health section of 
the SDP to establish NCD prevention and control programs. 
The primary activities include individual screenings for NCD, 
community outreach and education, diabetes educational pro-
motion, and educational materials developed and translated. 
The three areas of focus are to address the problems associated 
with overweight and obesity, diabetes and its complications, 
and hypertension. 

Funding and Resources
Funding and resources for the prevention and control of diabetes 
are limited in Yap State. The Yap State NCD Program receives 
approximately $16,000 through the FSM National Department 
of Health and Social Affairs from the CDC-DPCP program for 
personnel and educational supplies to implement community 
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Table 14. MiCare Health Insurance Premiums, Federated States 
of Micronesia, 2010
Plan Option Employee 

Share 
(48%)

Employer 
Share 
(52%)

Biweekly 
Premium

Basic Option (BA) $6.86 $7.44 $14.30
Supplemental Resident Option (SR) $15.58 $16.87 $32.45
Supplemental Non-Resident Option (SNR) $21.38 $23.17 $44.55

Data source: Federated States of Micronesia. MiCare Web Site14

outreach, awareness, and education. The NCD Program also 
receives $19,000 from the first year of a three-year SPC grant. 
In-kind resources are shared among the other public health 
programs and the Yap State Hospital to assure that diabetes 
prevention and control services are provided. 

Policy and Procedure Manual
The Yap State, Department of Health Services Policy and 
Procedure Manual for the NCD Program (June 2006) is com-
prehensive and extensive and addresses the following major 
sections: Public Health Goal, NCD Program Goal, Definitions 
of NCD diseases, Responsibilities of NCD Program, Manage-
ment of NCD Program, NCD Clinics, NCD Program Services, 
Responsibilities of the NCD Program Coordinator, Client Care, 
and Coordination of services with WCHC.
 This manual establishes that the NCD Program is responsible 
for implementing strategies to prevent the incidence of diabe-
tes type 2 and hypertension and their related complications of 
cardiovascular and renal disease among the people of Yap State 
and to treat and support persons who have been diagnosed with 
these diseases. The responsibilities of the NCD Program are: 
(1) To educate the community on prevention of NCD and their 
related complications through health education, promotion and 
community awareness programs; (2) To establish and maintain 
regular community health screening for early identification of 
disease and referral for treatment; (3) To establish and maintain 
an accurate registry of all known diabetes and hypertension 
clients in the community; (4) To follow-up all referrals of newly 
diagnosed clients from the Hospital Ward, Outpatient Depart-
ment (OPD), and community screening to ensure they receive 
regular health status monitoring and compliance support; (5) 
To follow-up clients who are not compliant with attendance 
at appointments at Public Health and/or CHC Clinics; (6) To 
educate clients/families/communities in the care of diabetes 
such as regular monitoring of the disease, foot care, diet, ex-
ercise, and medication compliance, when to visit clinic; and 
(7) Prepare other health department and CHC staff to educate 
clients, family members and the community in the prevention 
and care of NCDs.

Health Insurance
The Federated States of Micronesia National Government 
Employees’ Health Insurance Plan (FSMNGEHIP) came into 
effect in 1984, just as the FSM was forming as a nation. The 
original health plan was designed as a social safety net to 
provide benefits for health care services, including diagnosis, 
treatments, surgery, and hospitalization. Eligibility was limited 
to employees of the FSM National Government. In 1990 the 
FSM Congress enacted legislation to expand the eligibility to 
include all the State Government employees and other agen-
cies’ employees, and also allowed the employee to enroll their 
dependents and members of their household. In 1994, the FSM 
Congress passed PL 8-133 to further extend the health insur-
ance coverage to employees in the private sector, and other 
non-government organizations and their dependents. Today, 

the health plan is known as MiCare and is extending medical 
coverage for the entire workforce of the FSM, both public 
and private. In January 2006, the President signed into law 
an amendment extending eligibility to students attending post 
secondary institutions in the FSM. The MiCare Health Insurance 
Plan consists of three (3) options: Basic Option (BA) covers 
health care services and medical treatments rendered locally; 
Supplemental Resident Option (SR) provides the benefits under 
BA and, in addition, includes referral to an off-island health 
care facility; and Supplemental Non-Resident Option (SNR) 
covers all the benefits under BA and SR, however, is available 
only to employee, staff and their dependents who are placed 
in government offices outside of the FSM. Table 14 shows the 
premiums required for each of the options.14 In Yap State, there 
are 550 subscribers and their dependents with the FSM National 
Government’s MiCare Health Insurance Plan.

Partnerships and Collaborations
The staff of the Yap State NCD Program works with several 
organizations and programs in the community and includes 
the following: Nimgil Youth Organization, Dalipebinaw Youth 
Sports club, the Yap Interagency Nutrition Education Council 
and other local sports associations. Activities include promoting 
nutrition in communities, organizing walk-a-thons, educating 
youth on making good lifestyle choices, and training athletes. 

Research
No known research has been conducted in Yap State related to 
nutrition, physical activities, or NCDs. 

Description of Clinical Services System
Medical and Health Professionals and Facilities
Yap State Hospital has an emergency room, outpatient clinics, 
inpatient wards, surgical suites, a dental clinic, pharmacy, labora-
tory and X-ray services, and health administration offices which 
include offices for data and statistics. In addition to these acute 
care services, the Public Health Clinic provides services within 
the same facility as the hospital. The hospital and its services 
are directly accessible only to the residents of the urban center. 
For residents from the outer islands access is difficult because 
of limited transportation. In addition to this centralized facility, 
the State of Yap has four Community Health Centers located in 
populated catchment areas on Yap Proper: the Maap/Rumung 
CHC, the Gagil CHC, the Tomil CHC, and the Nimgil CHC. 
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There are also 19 dispensaries in the Outer Islands as part of 
the Primary Health Care Division that are served by health 
aides. Only the most basic of health care services are provided 
by these sites and consultation with medical personnel at the 
hospital is necessary for more complicated medical care. The 
2008 Health Digest for the Federated States of Micronesia lists 
the administrative staff, medical care staff, public health staff, 
and support staff for the medical and health facilities. It is im-
portant to note that there are no nutritionists, epidemiologists, 
or physical therapists in Yap State.15 

Outreach and Prevention
The Yap NCD Program staff provides outreach and prevention 
services that include providing educational brochures and ma-
terials in the community that usually accompany community 
presentations on nutrition and physical activity; radio spots; 
school presentations and activities that involve the students 
around nutrition and physical activity; and health fairs and 
community events. There is only one staff person – the NCD 
Coordinator, so many of these community outreach services are 
done in collaboration with other public health programs that 
provide outreach and education in the community. 

Screening and Diagnosis
The strategy to reduce morbidity and premature mortality 
associated with Type 2 diabetes is to assure early detection 
through active case finding and screening. Screening services 
are provided upon request by the patient and in a variety of 
settings that include outreach activities at community events, 
community health centers, regular public health clinic visits, 
and Yap Hospital outpatient services. There is a public health 

Table 15. Medical and Health Professionals in Yap State, 2008
Yap State Hospital Number Yap Division of Public Health Number

Curative Services Public Health Clinics
Clinical Medical Services (MD, MO) 12 Medexa 3
Clinical Nursing Services (GN, PN/NA) 35 Nursing Services 12

Health Services Administration Midwife/Nurse Practitioner 1
Director/Deputy Director 1 Dispensary Managers 24
Division Chief 3 Nutritionist 0
Hospital Administrator 0 Epidemiologist 0
Health Planner 0 Health Educator 0
Epidemiologist 0 DOTb workers 2
Public relations 0 Dental Health Clinics

Hospital Support Services Dentists 1
Laboratory 7 Dental Nurse 7
Radiology 4 Dental Assistant/Aids 0
Pharmacy Tech 4 Other Divisions
Physical therapy 0 Substance Abuse/Mental Health 11
Clinical Nutritionist 0 Environmental Health/Sanitation 4
Vital and Health Statistics 1

aMedex – Medical Officer. bDOT – Direct Observation Treatment. Data source: 2008 Health Digest, Federated States of Micronesia15

NCD Program manual that sets the standards and criteria for 
screening, diagnosis, and treatment. The NCD manual sets the 
policies and procedures for the NCD Program, other programs 
in the health department, and the community Primary Health 
Care centers that provide outreach, screening, and diagnosis. 

Treatment and Management
Health care providers at Yap State Hospital Outpatient Depart-
ment, the Public Health NCD Clinic, and the four Community 
Health Centers provide treatment and management services for 
patients with diabetes and hypertension. Patients have the choice 
of selecting the health care provider among the providers at any 
of these facilities. The NCD Manual includes a flow chart that 
sets the policy for the flow of communication between Wa’ab 
Community Health Center (WCHC) and the public health NCD 
Program on the management and treatment of patients. 

Coordination and Communication
Two weekly staff meetings are conducted: one meeting for all 
the staff from the WCHC, public health programs, and other 
related agencies to meet and collaborate on upcoming activities 
and resolve issues and problems that have been identified, and 
a second Public Health staff meeting where WCHC staff attend 
may bring up issues or provide an update on upcoming activities. 

Description of the Support Services System
Quality Assurance and Continuing Education Program
The Department of Health Services has a Quality Assurance 
Audit for the NCD Program. The Quality Assurance Audit as-
sesses several indicators for each of the following the standards: 
Standard 1: To ensure the Program Coordinator and other staff 



Hawai‘i Journal of Medicine & Public HealtH, May 2013, Vol 72, no 5, SuPPleMent 1
65

involved with the program present professional image and prac-
tice good work ethic. Standard 2: To ensure the NCD Program 
is managed effectively to achieve optimum outcomes. Standard 
3: To ensure NCD services are coordinated with the CHCs. 
Standard 4: To ensure the Program Coordinator implements 
all administrative responsibilities. Standard 5: To ensure that 
clients are satisfied with NCD Program services. 
 The continuing education program in Yap State is under 
the responsibility of the Hawai‘i/Pacific Basin Area Health 
Education Center (AHEC) that provides health education, 
career recruitment, and health professions training and needs 
assessment research to the entire State of Hawai‘i and selected 
Pacific Island jurisdictions including Yap State, Palau, CNMI, 
and American Samoa. The AHEC Program provides educational 
sessions once a week for physicians, nurses, public health staff, 
and ancillary health staff. In addition, there are two opportuni-
ties for continuing education for the public health and WCHC 
staff: Cross Training every Friday morning and continuing 
medical education (CME) courses. 

Diabetes Health Education Materials
The NCD Program is currently using culturally appropriate 
diabetes and other NCD educational materials and brochures 
in Yap. Some examples of educational materials include: At 
Least 30 Minutes of Physical Activity (Pasig Atyou Mith-Mith 
Gechgech Yaragel), Eat Smart (Muko e tin fel ngafhik I dowam), 
If You Are Pacific Islander, You May Be At Risk For Diabetes, 
Walk 10,000 Steps Every Day, Every Pacific Islander Should 
Know: You Can Control Your Diabetes, Foot Care for People 
with Diabetes (Papa Ola Lokahi, Pacific Diabetes Education 
Program);16 and Diabetes is Everyone’s Business (SPC).17,18

 
Pharmacy Services
Pharmacy services are provided by the Yap State Hospital. 
The available oral medications for diabetic patients include: 
Glucophage (metformin), Micronase (glyburide), Glucotrol 
(glipizide), and Metformin+Glyburide. The pharmacy staff 
reported that there are no major problems with the ordering 
of medication and there is a consistent supply of medications.

Laboratory Services
Laboratory services are provided by the Yap State Hospital. 
The laboratory is able to perform the following: blood sugar 
determination, 2-hour glucose tolerance test, hemoglobin A1c, 
total cholesterol, high density lipoprotein, triglyceride, cre-
atinine, and urea. One of the major problems reported by the 
staff are limited resources for test reagents and supplies. The 
Laboratory Supervisor is working with each of the Public Health 
Coordinators to establish the required reporting of laboratory 
tests for each program and is requesting the NCD Coordinator 
provide information on the reporting of laboratory tests for the 
NCD Program.
 
Description of the Data System
There is no overall data system in the Yap State Department 

of Public Health that provides the data and information for all 
the public health programs. Each program may have its own 
unique dedicated data system with no coordination or connec-
tions between the existing systems. The NCD Program does 
have a stand-alone Microsoft Access-based Patient Information 
Data System; however there is no policy and procedure manual 
for the data system, and no training on the use of data from the 
database. Data on patient visits are collected from the weekly 
Public Health NCD Clinic and the four Community Health 
Centers; however, data are not collected from the Outpatient 
Department of the Yap State Hospital where patients with dia-
betes and hypertension may be seen by the physicians. 
 F. Lifang, DPCP Coordinator provided data from the NCD 
Program database (May 19, 2011). The current NCD Program 
data system has a total of 695 patients in the database with 
341 patients identified as having diabetes, 345 patients with 
hypertension only, and 172 patients with diabetes and hyper-
tension. These data can be stratified by age categories, gender, 
and lagoon island/outer island. However, further examination 
of the data shows that patient records are not up to date and 
many patient records have missing data fields and the database 
incomplete. 
 The data system is able to produce a monthly encounter 
data report that is sent to the FSM National NCD Program. 
However, because of the incomplete and inaccurate data in the 
database, the results of the data tables in these monthly reports 
are questionable. Further assessment revealed no other reports 
are generated from the database for clinical management and 
monitoring of patients or for analysis and interpretation to 
evaluate the outcomes of patients served in the Public Health 
NCD Program. 
  
Conclusions: Prioritized Issues and Needs
Non-communicable diseases, including diabetes, have been 
identified as an emergency in the US-affiliated Pacific Islands. 
The residents in the Pacific jurisdiction experience some of the 
highest rates of diabetes and other chronic diseases. The first 
step to address this issue is to describe the burden of chronic 
diseases, identify and describe the programs and agencies 
charged with delivering care to patients, and assess the capacity 
of the system of service. This report presents new information 
and identifies the problems and issues that will need to be 
addressed to make an impact on the health disparities caused 
by NCDs. Although chronic disease surveillance system data, 
local population survey data, vital statistics, and program data 
exist,19 there continues to be limited availability of these data 
and a paucity of published data. Often mortality, morbidity, 
and risk behavior data across the Pacific jurisdictions cannot be 
compared because of differences in defining the data elements, 
data collection methods, and timeliness of reporting.
 There has been a slight increase (1.2%) in the population in 
Yap State between 2000 and 2010, however, there has been a 
shift in the population based on age groups. There is a decline in 
the number of residents under 24 years of age and a significant 
increase in the 45-64 year old age group. The leading causes of 
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death include cancer, heart disease, and diabetes. Other find-
ings from local household surveys show that 63% to 80% of 
the adults were overweight or obese and 20.5% to 33.8% of the 
children were overweight or obese. The Wa’ab CHC Household 
Survey showed that 23% of the survey population had diabetes 
and 35% were hypertensive.
 The description of the system of services reveal that there is 
one major planning document – the Strategic Development Plan 
with a health section to establish NCD prevention and control 
programs that include screenings for NCD, community outreach 
and education, diabetes educational promotion, and educational 
materials developed and translated. The three areas of focus 
are to address the problems associated with overweight and 
obesity, diabetes and its complications, and hypertension. There 
is also a policy and procedure manual for the NCD Program 
that is used by program staff. Other findings reveal that there 
is no functional data system that is able to identify, track, and 
monitor patients with diabetes or other NCDs. The laboratory 
reports problems with the lack of resources for test reagents 
and supplies. 

 Based on the findings of this assessment and the prioritiza-
tion by a group of administrators and a group of clinicians, 
the top three administrative priority needs identified included: 
(1) Need to review and update the NCD Program Policy and 
Procedure Manual – include Outpatient Department (OPD), 
Ward, Community Health Centers (CHCs); (2) Need to improve 
the current data system: (a) Coordinate with OPD and CHCs 
to send data, and (b) Update patient records; and (3) Need 
for the new Chronic Disease Electronic Management System 
(CDEMS) Registry to include onsite training in Yap on how 
to use the data registry and how to analyze and interpret the 
data. The top three clinical priority needs identified included: 
(1) Need to expand the content of the education sessions to 
include nutrition, physical activity, lifestyle behaviors, and to-
bacco use; (2) Need to collaborate and partner with other public 
health programs to conduct outreach, education sessions, and 
workshops; and (3) Need to assure that all clinicians in Public 
Health, OPD, and CHCs use the American Diabetes Association 
Standards of Medical Care for screening, diagnosis, treatment, 
and management of diabetes. Tables 16 and 17 list the priority 
ranking of the issues and needs.

Table 16. Administrative Issues Priority Ranking
Priority Rank Administrative Issue/Need Average Scorea

1 Need to review and update the NCD Program Policy and Procedure Manual – include OPD, Ward, CHCs and distribute widely 20.8
2 Need to improve the current data system: (a) Coordinate with OPD and CHCs to send data, and (b) Update patient records 22.8
3 Need for the new CDEMS Registry to include on site training in Yap on how to use the data registry and how to analyze and interpret the data 25.0
4 Need to expand the content of the preventive education and the number of partnerships with various community organizations 26.5
5 Need for a comprehensive Yap State Health Plan 32.3
6 Need for legislation to earmark a percentage of the “sin tax” for preventive health activities 35.3
7 Need for department policy and enforcement to prohibit betel nut chewing in DHS facilities 35.5
8 Need for additional resources for PPD tests to screen patients with diabetes for TB 37.8
9 Need to enforce the existing “No selling of outside food” on hospital grounds 40.5
10 Need to encourage SAFE walking by developing and building sidewalks and walkways 53.8

aLower the average score, higher the priority

Table 17. Clinical Issues Priority Ranking
Priority Rank Clinical Issue/Need Average Scorea

1 Need to expand the content of the education sessions to include nutrition, physical activity, lifestyle behaviors, tobacco use 22.8
2 Need to collaborate and partner with other PH programs to conduct outreach, education sessions, and workshops 23.5
3 Need to assure that all clinicians in PH, OPD, and CHCs use the ADA Standards of Medical Care for screening, diagnosis, treatment 

and management of diabetes
26.3

4 Need to expand the content of screening to include: eye care, foot care, kidney disease, H. flu, and pneumococcal vaccine 30.5
5 Need for educational materials on “Food Composition” for patient education 31.3
6 Need to provide train-the-trainer education on “Self-Management Education” for patients with NCDs 33.3
7 Need for annual community screening for NCDs in 1-2 communities in each CHC area 33.8
8 Need to provide additional specialty training for at least one physician on the treatment and management of diabetes 37.8
9 Need for annual community screening for NCDs in 1-2 Outer Island communities 39.5
10 Need additional resources for laboratory supplies and reagents 48.5

aLower the average score, higher the priority
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An Assessment of Non-Communicable Diseases, Diabetes, 
and Related Risk Factors in the Territory of Guam: 
A Systems Perspective

Henry M. Ichiho MD, MPH; James W. Gillan MS, MPH; and Nia Aitaoto MPH, MS

Abstract 
Non-communicable diseases (NCD) have been identified as a health emergency 
in the US-affiliated Pacific Islands (USAPI).1 This assessment, funded by the 
National Institutes of Health, was conducted in the US Territory of Guam and 
describes the burdens due to NCD, with an emphasis on diabetes; and as-
sesses the system of service capacity and current activities for service delivery, 
data collection, and reporting as well as identifying the issues that need to 
be addressed. There has been an increase of 2.6% in the total population 
between 2000 and 2010. Findings reveal that the risk factors of poor diet, 
lack of physical activity, and lifestyle behaviors are associated with overweight 
and obesity. The leading causes of death include heart disease, cancer, and 
cerebrovascular accidents. Population surveys show that 9.1% of the adult 
population in 2009 reported being diagnosed with diabetes. Other data reports 
show that of the adults, 35.4% were overweight and 25.9% were obese; and 
among youth, 30% were overweight or obese. Other findings show significant 
gaps in the system of administrative, clinical, data, and support services to 
address NCDs and diabetes. There is no Territory-wide health plan to ad-
dress the prevention and control of NCDs including diabetes. There are no 
common standards of care or policy and procedures that are used by all the 
various medical and health care providers. Based on these findings, priority 
issues and needs were identified for the administrative and clinical systems. 

Introduction
This paper presents findings from an assessment of the capac-
ity of the administrative, clinical, support, and data systems to 
address the problems of non-communicable diseases (NCD) 
including diabetes and its risk factors in the US Territory of 
Guam during February 14-18, 2011. Data and information were 
obtained through review of existing plans, reports, and docu-
ments; interviews were conducted with selected key informants; 
issues and needs were identified and groups of administrators 
and clinicians were used to define the priorities. (See article 
in this issue: Assessing the System of Services for Chronic 
Disease Prevention and Control in the US-affiliated Pacific 
Islands: Introduction and Methods).2 This work was funded by 
the National Institutes of Health, Institute on Minority Health 
and Health Disparities. 

Geography of the US Territory of Guam
Guam is the largest and southernmost island of a chain of 
volcanic islands in part of Micronesia known as the Marianas 
Archipelago. Guam is an organized, unincorporated territory of 
the United States and is located in the western Pacific Ocean, 
6,000 miles southwest of San Francisco, 3,700 miles west of 
Honolulu, 1,500 miles south of Tokyo, and 1,500 miles east 
of Manila. The island of Guam is 30 miles (48 km) long and 4 
miles (6 km) to 12 miles (19 km) wide and has an area of 212 
square miles (549 km2), making it the 32nd largest island of 
the United States.3-7

Population and Characteristics 
of the Population
Based on US Census data from 2000 and 2010, there has been 
a slight increase (2.6%) in the population of Guam between the 
census enumerations (Table 1). The data also show that there 
are significant declines in specific age groups. The largest de-
clines occurred in children less than 5 years (15.7%), children 
5-9 years (8.0%) and adults 25-34 years (17.1%). The possible 
reason for the declines among these age groups is that families 
with children are emigrating out of Guam. Meanwhile, there 
have been significant increases in the population 45 years and 
older, particularly among those age 55 to 64 years (43.3% 
increase)8 – the significance of this increase is that this older 
population is at higher risk for non-communicable diseases and 
their secondary complications which may have an impact on 
the health care delivery system. 
 Although the island’s population as a whole showed minimal 
growth, there have been significant population shifts among the 
villages (Table 2). Villages in the center of the island showed the 
most growth with Mongmong-Toto-Maite at 16.8%, followed 
by Chalan Pago-Ordot (15.2%) and Mangilao (14.1%). Most 
villages south of Asan and Chalan Pago-Ordot saw a decrease 
in their population. Inarajan saw the steepest fall at 25.5% 
(779 residents), followed by Santa Rita (18.9%) and Merizo 
with 14.5% decrease. Dededo remains the largest village with 
44,943 residents that includes the increase of 1,943 residents 
in the 2010 census.9 

Table 1. Population by Age Group, Guam, 2000 and 2010
Age 2000 2010 Difference Percent
<5 16863 14217 -2646 -15.7
5-9 16127 14831 -1296 -8.0
10-14 14360 14800 440 3.1
15-19 12453 14138 1685 13.5
20-24 11951 12553 602 5.0
25-34 25685 21287 -4398 -17.1
35-44 23269 22314 -955 -4.1
45-54 16681 19928 3247 19.5
55-64 9617 13779 4162 43.3
65-74 5591 7284 1693 30.3
75+ 2727 4303 1576 57.8
Total 155324 159434 4110 2.6

Data source: US Census Bureau, International Database Website8
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Table 2. Population by Village, Guam, 2000 and 2010
Village 2000 2010 Difference % Change
Agana Heights 3,940 3,808 -132 -3.4
Agat 5,656 4,917 -739 -13.1
Asan 2,090 2,137 47 2.2
Barrigada 8,652 8,875 223 2.6
Chalan Pago-Ordot 5,923 6,822 899 15.2
Dededo 42,980 44,943 1963 4.6
Hagatna 1,100 1,051 -49 -4.5
Inarajan 3,052 2,273 -779 -25.5
Mangilao 13,313 15,191 1878 14.1
Merizo 2,163 1,850 -313 -14.5
Mongmong-Toto-Maite 5,845 6,825 980 16.8
Piti 1,666 1,454 -212 -12.7
Santa Rita 7,500 6,084 -1416 -18.9
Sinajana 2,853 2,592 -261 -9.1
Talofofo 3,215 3,050 -165 -5.1
Tamuning 18,012 19,685 1673 9.3
Umatac 887 782 -105 -11.8
Yigo 19,474 20,539 1065 5.5
Yona 6,484 6,480 -4 -0.1
Total 154,805 159,358 4553 2.9

Data source: Ternkar, A., Pacific Daily News9

Table 3. Number and Rate of Leading Causes of Death, Guam, 
2003-2005
Cause of Death 2003 2004 2005 2003-

2005
Ratea

Heart Disease 204 235 222 661 141.9
Malignancy 115 112 97 324 69.5
CVAb 52 41 65 158 33.9
Other Accident 31 38 21 90 19.3
Diabetes 19 27 33 79 17.0
Suicide 23 17 29 69 14.8
MVc accident 23 18 26 67 14.4
Septicemia 28 13 22 63 13.5
COPDd 18 19 13 50 10.7
Other 169 149 169 487 104.5
Total 700 691 697 2088 448.1

aCrude mortality rate/100,000 population based on 2000 census. bCerebrovascular ac-
cident. cMotor vehicle. dChronic obstructive pulmonary disease. Data source: Personal 
communication, L. Alam (February 17, 2011)

Morbidity and Mortality Data
Leading Causes of Death
L. Alam, Program Coordinator for the Lifestyle Disease Preven-
tion and Control Program, obtained preliminary data on death 
certificates (February 17, 2011) from the Office of Vital Statistics, 
Guam Department of Public Health and Social Services (Table 
3). Mortality data were aggregated for 2003-2005 and crude 
mortality rates per 100,000 population were calculated based on 
the Guam 2000 census of 155,324 residents. The overall crude 
mortality rate for 2003-2005 was 448.1/100,000 population. The 
leading causes of death were heart disease (141.9), malignancy 
(69.5), cerebrovascular accident (33.9), other accident (19.3), 
and diabetes (17.0). When the proportions of the deaths due to 
chronic diseases or related conditions (heart disease, cancer, 
CVA, diabetes) are aggregated for each year, these conditions 
accounted for 58.3% of the deaths in 2003, 60.1% in 2004, and 
59.8% of the deaths in 2005 (data not shown).

Inpatient Services by Type of Treatment — Guam Memorial 
Hospital, 2004-2007
Data for selected types of treatment for inpatients at the Guam 
Memorial Hospital between 2004 and 2007 shows that the 
number of patients admitted to the hospital ranged from 11,058 
in 2004 to 11,816 patients in 2007. The number of admissions 
for diabetes mellitus was relatively stable but decreased slightly 
from 684 patients (6.2% of all admissions) in 2004 to 567 pa-
tients (5.1% of all admissions) in 2007 (Table 4).10 

Population-Based Surveillance Data
Behavioral Risk Factor Surveillance System
The Guam BRFSS was conducted as a telephone survey in 
2007 (n=657), 2008 (n=796), and 2009 (n=1266). Self reported 
diabetes prevalence among adults was 9.1% in 2007, decreased 
to 7.9% in 2008 and returned to 9.1% in 2009. The prevalence of 
diabetes is similar among men (range 7.8%-9.3%) and women 
(range 8.0%-10.5%); it increases with age with a dramatic 
increase among those 55 years and older (Table 5).11-13

Youth Risk Behavior Survey
The Youth Risk Behavior Survey is sponsored by the Centers 
for Disease Control and Prevention and is conducted by the 
Department of Education in the Guam high schools every odd 
year (Table 6). The proportion of students who are overweight 
or obese remained relatively stable from 29.7% in 2001 to 
31.2% in 2007. In 2001, 51.8% of the students reported that they 
did not exercise to lose weight and that proportion decreased 
in 2007 to 36.7%, which means that almost two-thirds of the 
students reported using exercise as a means to lose or maintain 
weight. In 2001, 18.4% of the students report using unhealthy 
methods of weight loss and that proportion did not differ sig-
nificantly in 2007 when 17.4% of the students reported fasting 
as a means to lose weight. In addition, in 2001 and 2007, 10.6% 
and 8.2% of the students reported using diet pills, powders, or 
liquids, without a doctor’s prescription, to lose weight. In 2001, 
75.9% of the students reported inadequate fruit and vegetable 
consumption (fewer than five times a day) and that proportion 
increased to 83.6% in 2007. In 2001, 81.2% of the students 
reported consuming vegetables fewer than three times a day 
and it increased to 87.3% in 2007. Physical activity data in 
2007 reveals that while school based physical education (PE) 
was increasing, over half of the students (54.7%) did not at-
tend physical education class on an average week and 89.3% 
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Table 4. Inpatient Services by Types of Treatments, Guam Memorial Hospital, FY 2004-2007
Type of Treatment FY 2004 FY 2005 FY 2006 FY 2007

n % n % n % n %
Malignant neoplasm 450 4.1 370 3.2 453 4.3 435 3.9
Diabetes mellitus 684 6.2 648 5.5 623 5.9 567 5.1
Ischaemic heart disease 431 3.9 521 4.4 590 5.6 547 4.9
Other forms of heart disease 169 1.5 247 2.1 1062 10.0 1117 10.0
Cerebrovascular disease 311 2.8 368 3.1 336 3.2 318 2.8
Influenza and pneumonia 668 6.0 645 5.5 614 5.8 529 4.7
All other types of treatment 8345 75.5 8917 76.1 6946 65.4 7673 68.6
Total 11,058 100 11,716 100 10,624 100 11,186 100

Data source: Bureau of Statistics and Plans, 2008 Guam Statistical Yearbook10

Table 5. Percent Diabetes Prevalence and Sociodemographic Characteristics of Persons with Diabetes, Guam BRFSS, 2007-2009
Sociodemographic characteristic BRFSS 2007

(n=657)
BRFSS 2008

(n=796)
BRFSS 2009

(n=1266)
Overall Diabetes Prevalence 9.2 7.9 9.1
Gender
Male 8.0 7.8 9.3
Female 10.5 8.0 8.9
Age group
18-24 NDa NDa 1.7
25-34 0.9 3.7 3.2
35-44 6.4 5.5 8.3
45-54 12.2 8.4 11.9
55-64 NDa 23.7 19.9
65+ NDa 19.8 22.0
Household income
<$15,000 NDa 7.4 10.2
$15-24,999 7.4 11.0 16.0
$25-34,999 9.9 12.1 7.0
$35-49,999 9.7 5.5 10.0
$50-74,999 9.0 5.4 9.4
≥$75,000 3.0 8.9 10.1
Education
Less than high school 11.2 7.6 13.5
High school or GED 9.8 7.7 9.9
Some Post HS 10.8 8.3 10.7
College graduate 5.1 8.1 4.6

aND=Insufficient data. Data source: BRFSS Guam Data Report 200711, BRFSS Guam Data Report 200812, BRFSS Guam Data Report 200913

did not attend physical education class daily. Between 2001 
and 2007 the proportion of students who reported watching 
television three or more hours per day increased from 27.0% to 
36.9%, and, in 2007, 32.7% of the students reported using the 
computer three or more hours per day. These data suggest that 
overweight and obesity is concern and students are consuming 
less than the recommended amounts of fruits and vegetables 
per day, and are physically inactive.

 The tobacco smoking prevalence appears to be decreasing. 
In 1995, 84.9% of the students reported having ever tried 
cigarette smoking and that proportion has steadily decreased to 
69.7% of the students in 2007. In 1997 23.5% of the students 
reported having smoked cigarettes on 20 or more of the past 
30 days with a decrease to 12.5% in 2007. In 2001 12.9% of 
the students reported smoking ten or more cigarettes a day and 
that proportion decreased to 10.0% in 2007.14
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Table 6. Percent Dietary Behavior, Physical Activity, and Tobacco 
Use, Guam YRBS, 2001 and 2007
Dietary Behavior 2001 2007
Overweight (BMI ≥85% and <95%) 14.1 15.3
Obese (BMI ≥95%) 15.6 15.9
Overweight + Obese 29.7 31.2
Described themselves as overweight 32.0 30.1
Did NOT exercise to lose weight 51.8 36.7
Went without eating for 24+ hours to lose weight 18.4 17.4
Took diet pills, powder, liquid to lose weight 10.6 8.2
Ate fruit/vegetables <5 times per day 75.9 83.6
Ate vegetables <3 times per day 81.2 87.3
Physical Activity 2001 2007
Did NOT attend PE class on an average week 62.0 54.7
Did NOT attend PE class daily 90.7 89.3
Watched TV 3+ hours per day 27.0 36.9
Used computer 3+ hours per day − 32.7
Tobacco Use 2001 2007
Ever tried cigarette smoking 70.1 69.7
Smoked whole cigarette before 13 years of age 34.3 24.5
Smoked cigarettes on 20 or more days 18.5 12.5
Smoked more than 10 cigarettes per day 12.9 10.0

Data source: Youth Online, High School YRBS, Guam, 1995-201114

Diabetes Specific and Related Data
R. Haddock (October 22, 2011) presented the Epidemiology 
of Chronic Diseases on Guam at the Pacific Regional Medical 
Symposium. Diabetes and obesity specific data showed that 
over the past five decades the proportion of death certificates 
that listed diabetes as an immediate or contributing cause of 
death have steadily increased in that past 60 years. During 1950-
1959, only 2% of deaths were attributed to diabetes; whereas 
in 1960-1969 the proportion increased to 3.8%, then to 7.1% 
in 1970-1979, 13.6% in 1980-1989, and 14.2% in 1990-1999. 
Data presented on obesity and diabetes reported by CDC reveal 
that the prevalence of overweight adults in Guam was 36.4% 
as compared to the US median of 36.7%; in Guam 25.9% of 
the adults were obese compared to the US median of 26.8%. 
While adults in Guam had similar prevalence rates as US adults 
for overweight and obesity, they were slightly more likely to 
report having been diagnosed with diabetes (9.2% compared 
to 8.1%).15

Diabetes and Tuberculosis
The Pacific Islands Tuberculosis Controllers Association 
(PITCA) has recognized that diabetes mellitus-related tuber-
culosis is a problem driven by the concurrent epidemics of 
both diseases in the US Associated Pacific Islands (USAPI). 
C. Arciaga, (February 17. 2011) TB Control Program Man-
ager provided data for patients identified with known active 
tuberculosis and under treatment by the Guam Tuberculosis 

Table 7. Tuberculosis and Diabetes, Guam, 2000-2009
Year Total TB Cases TB Cases 

≥ 15 years
TB and 

Diabetes 
Cases

Percent TB 
and Diabetesa

2000 54 51 23 45
2001 63 60 17 28
2002 65 56 26 46
2003 61 55 18 33
2004 51 45 17 38
2005 64 53 17 32
2006 54 43 15 35
2007 92 61 20 33
2008 90 65 16 25
2009 102 74 36 49

aPercent TB and diabetes cases of TB cases ≥15 years. Data source: Personal com-
munication, C. Arciaga, (February 17. 2011)

Control Program. Table 7 shows that between 2000 and 2009, 
the number of cases of tuberculosis doubled and in 2009 there 
were 102 total patients with 74 patients over 15 years of age 
with active tuberculosis of which 36 (49.0%) were also known 
to be diagnosed with diabetes.

Description of the Administrative System
Legislation, Executive Orders, and Regulations
Guam has a variety of legislation related to tobacco taxes, the 
development of physical fitness and wellness programs and 
programs for health, and monitoring body weight of students 
in public schools. Recent and selected pieces of legislation are 
as follows: 

 (1) Executive Order No. 98-21 (July 29, 1998) – Relative to 
Implementing the Government of Guam Physical Fitness and 
Wellness Program to include: (a) The agency head of all depart-
ments and agencies of the government of Guam shall establish a 
Physical Fitness and Wellness Program for their employees; (b) 
Each agency head shall appoint a Wellness Coordinator; (c) The 
Governor’s Council on Physical Fitness and Sports shall continue 
to work with the Department of Public Health and Social Services, 
the Department of Parks and Recreation, and private sector orga-
nizations to promote fitness and wellness in communities; (d) The 
Division of Health Planning and Development of the Department 
of Integrated Services for Individuals with Disabilities shall serve 
as the liaison between the Departments and the village mayors, 
and the Governor’s Council in the implementation of The Healthy 
Villages Program and support the Physical Fitness and Wellness 
Program; monitor the programs; and serve as an information and 
resource center. 

 (2) Public Law 28-87 (December 12, 2005) – Relative to 
Providing a Confidential Report of a Student’s Body Mass Index 
and Written Information to Parents or Legal Guardians of Stu-
dents Who Have a Body Mass Index Above or Below the Normal 
Range, and Provide for the “Local Wellness Policy” utilizing the 
Body Mass Index. The intent of this law is to measure Body Mass 
Index in the Guam Public School System (GPSS) and provide 
a confidential report to the student’s parents or legal guardians. 
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Additionally, the BMI shall be a tool to collect data for health 
officials to assess the general health of students by developing 
the “Local Wellness Policy”. 

 (3) Executive Order No. 2009-08 (May 26, 2009) – Relative 
to Creating the Healthy Guam Initiative, Government of Guam 
Employee HEALTH Program Steering Committee. The responsi-
bilities of the Steering Committee include: (a) Develop a compre-
hensive program and launch the physical activity component (Get 
Up And Move) program; (b) Oversee the promotion of wellness 
initiatives and programs to government of Guam employees; (c) 
Develop criteria for agencies to be awarded recognition for their 
participation and promotion of programs; (d) Agency head shall 
identify a Health Coach to assist the Steering Committee; and 
(e) Encourage all government of Guam employees to participate 
in the programs. 

 (4) Public Law 30-80 (February 5, 2010) – Relative to increas-
ing tobacco taxes, the Health Futures Fund, and Creating a 
Guam Cancer Trust Fund. The intent of this law is the discourage 
smoking and to ease the burden of health care costs by increasing 
taxes on cigarettes and other tobacco products and to allocate the 
new tax revenues for the prevention and treatment of cancers and 
other diseases caused by smoking and tobacco use. 

 (5) Government of Guam, Healthy Vending Machine Policy – 
Draft (Submitted December 20, 2010). This policy requires that 
50% of all food and beverages offered in Government-contracted 
food and beverage vending machines within Government facilities 
shall adhere to guidelines that promote good nutrition to prevent 
obesity and associated diseases. The guidelines further provide 
restrictions on the calorie, fat, saturated fat and sugar content of 
goods and beverages.

Planning Documents 
There are no overall planning documents at the Territory or 
Public Health Department levels for the prevention and control 
of diabetes and its related risk factors and complications. The 
current planning documents available include: 
 

 (1) The Diabetes Prevention and Control Program (DPCP) 
workplan. At the program level, the staff of the Guam DPCP 
has developed plans to implement the following major activities 
for Year 3 (2012): (a) Participate in community based outreach 
activities and to promote healthy messages; (b) Collaborate 
with the Community Health Centers (CHC) to increase foot 
examinations and education by clinicians; (c) Collaborate with 
CHC to increase the number of patients having an A1C level of 
<9; (d) Conduct the Worksite Wellness Curriculums to at least 
two large and two small government agencies; (e) Implement 
the top three priorities for the Nutrition, Physical Activities and 
Obesity components identified in the Comprehensive Cancer and 
NCD Plans for the prevention and control of diabetes and chronic 
diseases; (f) Collaborate with the TB Program and Medical Social 
Services to refer TB patients with diabetes to maintain diabetes 
care with clinicians; (g) Collaborate with other public health 
and community programs to conduct and provide educational 
materials for the conferences and community activities to prevent 
obesity, diabetes, chronic diseases and tobacco use; (h) Provide 
Diabetes Fact Sheet and Diabetes Asset Mapping materials to 
government officials, private clinics, community organizations 
and programs, faith-based organizations, and stakeholders; (i) 
Include the diabetes options module in the 2011 BRFSS; (j) Pro-
mote Healthy Vending Machine, Worksite Wellness and Tobacco 

policies through integrated media campaigns and presentations; 
and (k) Increase awareness of nutrition by conducting healthy 
cooking demonstrations at the community health centers. 

 (2) The NCD Prevention Plan. As part of the effort to address 
the burden of chronic diseases among the Pacific Island Islands and 
Territories, the World Health Organization (WHO) and Secretariat 
of the Pacific Community (SPC) are providing resources and tech-
nical assistance for the development of the NCD Prevention Plan 
for Guam. In response to developing this NCD Prevention Plan, 
four focus groups were convened to identify the issues, describe 
current activities, and develop a future vision for a healthy Guam. 
The focus groups included: Nutrition and Obesity Focus Group, 
Physical Activity Focus Group, Tobacco Prevention and Control 
Focus Group, and Alcohol Prevention and Control Focus Group. 
As a result of the focus groups, three common threads consistently 
appeared as major barriers to a healthier Guam: (a) Poor funding/
economics; (b) Existing cultural practices and/or attitudes; and 
(c) Lack of awareness. After extensive discussion of the issues, 
barriers, opportunities, and needs, the focus groups developed 
actions plans with objectives and activities. The Nutrition and 
Obesity Focus Group developed action plans in three areas: (a) 
Increase fruit and vegetable intake; (b) Reduce the prevalence 
of overweight children; and (c) Decrease the consumption of 
sweetened beverages by increasing the availability of unsweetened 
beverage. The Physical Activity Focus Group developed actions 
plans in three areas: (a) Decrease BMI among schoolchildren in 
Guam; (b) Develop policies to establish a system that promotes 
public/private partnerships to improve recreational facilities; 
and (c) Increase the number of sporting activities for youth and 
adults. 

Policy and Procedure Manual
The DCPC does not provide direct services and works closely 
with the Northern and Southern Region CHCs, the two major 
public-funded clinic facilities for the Department of Public 
Health and Social Services. There is an extensive protocol with 
procedures for the management of diabetes in the community 
health centers. 

Health Insurance
Guam is fortunate in that there are several types of health and 
medical insurance programs available for its residents. The gov-
ernment sponsored insurance plans include Medicaid, Medicare, 
and the Medically Indigent Program (MIP). The Government 
of Guam active employees and retirees have the opportunity to 
enroll in a health insurance plan through the GovGuam Health 
Insurance program. The commercial companies that offer medi-
cal and health insurance include: Netcare, TakeCare, StayWell, 
and SelectCare.
 Data on the number and percentage of uninsured Guam 
residents from the 2005 Guam Health Survey (Table 8), shows 
that overall, 13,259 residents (8.2% of the 2005 population) in 
Guam reported that they did not have health insurance. By age 
categories, approximately 8% to 9% of the residents who are less 
than 40 years of age are uninsured. The proportion of uninsured 
increases slightly among the 40-54 year old population and then 
the proportions gradually decrease to the lowest at 4.3% among 
the 65-74 year old population. This decrease may represent the 
fact that this age is eligible for Medicare Health Insurance; 
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however, there is an increase of uninsured persons among the 
75-84 year old population that is puzzling especially when no 
person 85 years and older reported themselves as uninsured.10

Partnerships and Collaborations
The Guam DPCP Program has two major community partner-
ships: 

 (1) The Guam Diabetes Community Coalition (GDCC) rep-
resents a diverse group of public and private stakeholders and 
individuals whose collaborative work identifies methods to reduce 
the burden of diabetes and eliminate gaps in diabetes services 
in Guam. The goals of the GDCC are to: Reduce morbidity and 
mortality of diabetes; prevent complications associated with 
the disease; improve access to primary and preventive care ser-
vices; increase awareness of risk factors for diabetes; advocate 
for sustainable funding for diabetes programs; promote a social 
environment that is conducive to healthy lifestyles; develop poli-
cies to enhance quality of life. 

 (2) The Guam Diabetes Association was established in 1982 
with only seven members and today the Association has well over 
80 members who are all committed to promoting diabetes aware-
ness. As a community support group whose membership consists 
of persons with diabetes and their families, the Association holds 
monthly diabetes education sessions, membership and boards 
meetings. At the regularly scheduled sessions, guest speakers, 
from both on and off-island, provide information and discussion 
on topics related to foot, eye, and dental care, self-blood glucose 
monitoring, nutrition, and physical activity and its relation to the 
prevention, control, and management of diabetes.

Research
There have been several research projects related to obesity and 
diabetes in Guam conducted by researchers at the University of 
Guam. Some examples of the most recent and future research 
projects include: 
 

 (1) Dr. Rachael T. Leon Guerrero, Diet and obesity among 
Chamorro and Filipino adults on Guam. The purpose of this study 
was to compare the body mass index (BMI) and dietary intakes 
of Chamorro (n=66) and Filipino (n=61) adults, ages 25-65 years, 
living in Guam. Dietary energy density (ED) was calculated as 
kcal/g and compared by gender, ethnicity, and obesity status. Mean 

Table 8. Uninsured by Age Groups, Guam Health Survey, 2005
Age Total Population Uninsured (n) Uninsured (%)
<5 16,133 1,354 8.4
5-19 45,281 3,974 8.8
20-24 9,661 860 8.9
25-39 33,394 2,718 8.1
40-54 27,193 2,534 9.3
55-64 14,779 926 6.3
65-74 8,571 372 4.3
75-84 5,142 521 10.1
85+ 1,267 0 0
Total 161,421 13,259 8.2

Data source: Office of Statistics and Plans, 2008 Guam Statistical Yearbook10

BMI for Chamorros was significantly higher than for Filipinos, and 
a significantly higher proportion of Chamorros (49%) were obese 
compared to Filipinos (20%). Chamorros reported higher ED than 
Filipinos, although the difference was significant among males 
only. Overweight and obese subjects both reported a significantly 
higher percent energy consumed as sugar-sweetened beverages 
than healthy weight subjects. Differences in ED may contribute 
to differences in obesity rates between Chamorros and Filipinos 
in Guam, particularly among men, and lowering ED may be an 
appropriate goal for nutrition interventions.16

 
 (2) Dr. Rachael T. Leon Guerrero is part of a team that has 
received a multi-site collaborative 5-year research grant proposal 
to the USDA, National Institute for Food and Agriculture entitled: 
“Children’s Healthy Living Program for Remote Underserved 
Minority Populations in the Pacific Region” (CHIL). This research 
project is a partnership among remote Pacific states and other 
jurisdictions of the United States including: Alaska, American 
Samoa, Commonwealth of the Northern Marianas Islands, Guam, 
Federated States of Micronesia, Hawai‘i, Palau, and the Republic 
of the Marshall Islands. All jurisdictions have US Land Grant 
Colleges, which have united as the Pacific Land Grant Alliance. 
The goal of the CHIL Project is to prevent young child obesity 
through community-based prevention programs, based on local 
needs assessment that identifies culturally and economically sus-
tainable approaches deemed appropriate for each jurisdiction. The 
project will also include an education and training component to 
build our existing pool of experts as a mechanism for preventing 
child obesity. 
 
 (3) Dr. Saied Safabakhsh of the Pacific Medical Group pre-
sented the findings on Diabetic End Stage Renal Disease in the 
Indigenous Population of Guam (November 2011) at the American 
Society of Nephrology Conference. The purpose of this retrospec-
tive study was to establish the frequency, patterns, and common 
complications of diabetic ESRD patients in the Chamorro and 
other Pacific Islander population of Guam. Medical information 
was extracted from records from the four hemodialysis centers 
on Guam and accounted for 410 patients. Of these patients 79% 
(263) were diabetic and 74% (246) were Pacific Islanders. Of 
the 246 Pacific Islander patients, 84% were diabetic and 87% 
had a family history of diabetes, while 44% had a family history 
of kidney disease. Of the Pacific Islanders, 75% had peripheral 
vascular disease (PVD), 68% had retinopathy, and 66% had 
coronary artery disease. (CAD) The conclusions of the study 
showed that diabetes is the number one cause of ESRD and com-
plications of diabetes including CAD, PVD, and retinopathy are 
highly prevalent among the indigenous population of Guam. The 
reasons may be due to late diagnosis, poor diabetic management, 
and possibly genetic predispositions among this population. 

Description of Clinical Services System
Two recent surveys for the Guam Department of Health and 
Social Services – the Diabetes Patient Survey: Getting the 
Patients’ Perspective17 and A Survey of Resources for Diabetes 
Control and Prevention on Guam18 provide an excellent ex-
amination of the array of health and medical services (Tables 
9-11) available for patients with diabetes in Guam from both 
the patients’ and the providers’ perspectives. The findings from 
the patient survey related to the adequacy of services and the 
need for further services revealed that patients with diabetes 
think that the following diabetes-related services are available 
and adequate on Guam: Education about diabetes (62.4%), 
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nutrition, and diet counseling for diabetics (61.6%), exercise 
facilities (57.6%), advice and assistance to quit smoking (56.8%), 
immunizations for diabetics (63.2%), routine medical care for 
diabetics (67.2%), specialized care for diabetics (54.4%), dialysis 
services (54.4%), medical care for diabetes-related heart disease 
(41.6%), medical care for diabetes-related stroke (47.2%), medi-
cal care for diabetes-related eye disease (55.2%), and support 
services for diabetics (46.4%). The top five diabetes services 
that were identified as priorities among the survey respondents 
included: (1) Education on prevention and healthy lifestyles, 
(2) Specialist services for diabetes co-morbidities and compli-
cations, (3) Financial assistance, especially for the uninsured 
and underinsured, (4) Preventive services, including tobacco 
cessation assistance, and (5) Lifestyle management services, 
including nutrition and dietary counseling.17

Prevention, Screening, Referral
The Department of Public Health and Social Services has two 
major programs that provide the outreach, education, screening 
and referral services for the prevention and early detection of 
diabetes and other chronic diseases. The DPCP provides general 
education on diabetes, smoking cessation advice, referrals to 
on-island services and resources for diabetes; advocacy; and 
referrals to Guam Diabetes Association events, SDA Wellness 
classes, community outreach, and education on prevention 
and control of diabetes. The Lifestyle Disease Prevention and 
Control Program provides general education on diabetes and 
specific aspects of diabetes care depending on patient need; 
counseling on preventing clinical diabetes through nutrition 
and exercise; nutrition and dietary counseling; and referral to 
primary physician. 

Treatment and Management
For the Survey of Resources for Diabetes Control and Prevention 
on Guam19 to obtain data on the resources for services for patients 
with diabetes, a total of 60 service providers, that represented a 
cross section of private and public service providers, were sent 
a survey form and 46 (76%) providers returned the survey. Table 
9 shows the number and percentages of the respondents and the 
types of services they provide for the prevention and control 
of diabetes. Of the 46 providers and agencies that responded, 
59% provided screening and diagnostic services for high risk 
patients and pregnant women; 52% provided preventive care 
services that included counseling on nutrition and exercise, 
immunizations, advising tobacco users to quit; 39% provided 
direct treatment services that included outpatient management, 
treatment for complications, and specialty treatments (retinopa-
thy, neuropathy, diabetic foot, heart). 

Description of the Support Services System
Diabetes Health Education Materials
The Diabetes Prevention and Control Program is currently 
using culturally appropriate diabetes and other NCD educa-
tional materials and brochures in Guam. Some examples of 
educational materials include: Every Pacific Islander Should 

Table 9. Service Providers and Services Provided, Guam, 2009
Type of Service # Providers Percent
Educational 18 39
Preventive 24 52
Screening/Diagnostic 17 59
Treatment 18 39
Ancillary/supportive 24 54
Financial support 6 13
Data collection 10 22
Research 3 6
Other types 7 15

Data source: David, A.19

Know You Can Prevent Your Diabetes, 10,000 Steps, You Can 
Prevent Diabetes – Advice for Pacific Islander Young Adults, 
If You are a Pacific Islander You May Be At Risk for Diabetes 
(Pacific Diabetes Education Program, Papa Ola Lokahi);19 4 
Steps to Control Your Diabetes For Life, The Power to Control 
Diabetes is in Your Hands, Tips for Teens with Type 2 Diabetes, 
It’s Never Too Early to Prevent Diabetes, Take Care of Your 
Heart – Manage Your Diabetes (National Diabetes Education 
Program);20 and locally produced unpublished materials such 
as Diabetes Health Record – Health Begins with You, An Inside 
Look at Diabetes and Cardiovascular Disease, Controlling High 
Blood Pressure, Good Nutrition for People with Diabetes (Guam 
Diabetes Prevention and Control Program). 

Description of the Data System
There is no overall data system in the Department of Public 
Health and Social Services that provides the data and infor-
mation for all the public health programs. Each program may 
have its own unique dedicated data system with no coordina-
tion or connections between the existing systems. The DPCP 
does not have a data system and coordinates with other public 
health programs to obtain data and information on clients and 
services provided. 
 In Guam, patients with diabetes are provided services at the 
Guam Memorial Hospital, the Community Health Centers in 
the North and South Regions (part of the Department of Public 
Health and Social Services), private clinics, and private physi-
cians in the community. The primary data for patient medical 
and health care are generated at these multiple sites. 
The DPCP is assessing the feasibility of implementing the 
Chronic Disease Electronic Management System (CDEMS), an 
electronic registry that is designed to assist medical providers 
and management in tracking the care of patients with chronic 
health conditions. A paper-based system, CDEMS is designed 
around a progress note that facilitates standardization of care 
for patients with diabetes and other chronic conditions.  

Conclusion: Prioritized Issues and Needs
Some of the highest rates of diabetes and other chronic diseases 
are experienced by Pacific Islanders. To begin to address this 
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Table 10. Administrative Issues Priority Ranking
Priority Rank Administrative Issue/Need Average Scorea

1 Need to expand and improve partnerships with community ethnic groups, faith-based organizations, women’s groups, and the village 
mayor’s council, and other community organizations.

21.6

2 Need for a comprehensive plan for the prevention, screening, diagnosis, treatment, and follow-up of diabetes. 25.7
3 Need to develop public health regulations to mandate “Diabetes” as a reportable condition. 31.1
4 Need for a population-based surveillance (STEPS) survey for NCD 31.9
4 Need for a centralized diabetes registry in the Department of Public Health and Social Services. 31.9
5 Need to assure enforcement of existing laws, regulations, and policies. 32.5
6 Need for training on the analysis, interpretation, utilization, and reporting of data and information. 34.0
7 Need for diabetes educators (Certified Diabetes Educators and trained community health workers). 35.1
8 Need for research on best practices relative to principles of effecting behavioral change 35.4
9 Need for a public law to tax caloric sweetened (sugar) beverages. 50.1

aLower the average score, higher the priority

Table 11. Clinical Issues Priority Ranking
Priority Rank Clinical Issue/Need Average Scorea

1 Need for educating patients with diabetes and their families on self-management skills. 16.8
2 Need for a common set of standards and criteria for the screening, diagnosis, and treatment of diabetes (ADA or IDF standards). 18.8
3 Need for a “Team Approach” to treating and managing patients with diabetes and their families. 23.5
3 Need to assure that all health care providers are screening patients for the secondary complications of diabetes (eye exam, foot exam, 

kidney function).
23.5

4 Need to assure the follow-up of patients who have been screened positive for diabetes and have been referred to the health care provider. 27.3
5 Need to assure that all patients with diabetes are screened for tuberculosis. 29.8
6 Need to assure the promulgation and enforcement of standards of care for diabetes. 38.3
6 Need for nutritionist/dietitian to provide education for health care providers and services for patients with diabetes. 38.3

aLower the average score, higher the priority

situation, the first step is to identify and describe the burden 
of chronic diseases and diabetes, describe the programs and 
agencies responsible for providing the health and medical 
care to patients, and assess the capacity of the administrative 
and clinical system of services to provide the infrastructure 
to address the problems. This report presents the issues and 
problems that need to be addressed to make a positive impact 
on the disparities in health caused by NCDs. 
 Guam has seen a slight increase of 2.6% in the total popula-
tion between 2000 and 2010 and a shift in the proportions of 
specific age groups in that there have been decreases in children 
under 10 years of age and adults between 25-44 years, as well 
as increases in adults 45 years and older. The mortality data 
show the leading causes of death were heart disease, malignant 
neoplasms, and cerebrovascular accidents – all associated with 
NCDs. Other findings that impact on health status show that 
36.4% of adults were overweight and 25.9% were obese and 
9.1% were told they have diabetes. Among youth, the data show 
about 30% were overweight or obese, 80% were consuming 
inadequate amounts of fruit and vegetables, and over half did not 
attend physical education class on an average week. Although 
chronic disease surveillance system data, local population survey 
data, vital statistics, and program data exist,21 there continues to 

be limited availability of these data and a paucity of published 
data. Often mortality, morbidity, and risk behavior data across 
the Pacific jurisdictions cannot be compared because of differ-
ences in defining the data elements, data collection methods, 
and timeliness of reporting.
 The description of the system of services reveals that there is 
no Territory-wide health plan to address the problems of NCDs, 
including diabetes. There is also no functional data system that 
is able to identify and track patients or monitor treatments of 
patients with NCDs or diabetes. Guam differs from other Pacific 
Island health departments in that the Guam DPCP does not 
provide direct medical services and relies on the Community 
Health Centers, private community-based providers, community 
clinics, and hospitals for these services. There is no common 
standard of care or policy and procedures that are used by all 
providers. 
 As determined by the priority setting participants, the top three 
administrative priority needs identified included: (1) Need to 
expand and improve partnerships with community ethnic groups, 
faith-based organizations, women’s groups, the village mayor’s 
council, and other community organizations; (2) Need for a 
comprehensive plan for the prevention, screening, diagnosis, 
treatment, and follow-up of diabetes; and (3) Need to develop 
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public health regulations to mandate “Diabetes” as a reportable 
condition. The top four (there was a tie for third place) clini-
cal priority needs identified included: (1) Need for educating 
patients with diabetes and their families on self-management 
skills; (2) Need for a common set of standards and criteria for 
the screening, diagnosis, and treatment of diabetes; (3) Need 
for a “Team Approach” to treating and managing patients with 
diabetes and their families; and (4) Need to assure that all health 
care providers are screening patients for the secondary compli-
cations of diabetes (eye exam, foot exam, kidney function).
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An Assessment of Non-Communicable Diseases, Diabetes, 
and Related Risk Factors in the Republic of the Marshall Islands, 
Kwajelein Atoll, Ebeye Island: A Systems Perspective
Henry M. Ichiho MD, MPH; Johannes Seremai AS; Richard Trinidad MD; Irene Paul BA; 
Justina Langidrik MPH; and Nia Aitaoto MPH, MS

Abstract
Non-communicable diseases (NCD) have been declared a health emergency 
in the US-affiliated Pacific Islands (USAPI).1 This assessment, funded by the 
National Institutes of Health, was conducted on Ebeye Island of Kwajelein 
Atoll, Republic of the Marshall Islands (RMI) to describe the burdens due to 
selected NCD (diabetes, heart disease, hypertension, stroke, chronic kidney 
disease); assess the system of service capacity and activities for service 
delivery, data collection, and reporting; and identify the key issues that need to 
be addressed. Findings reveal that the risk factors of poor diet, lack of physical 
activity, and lifestyle behaviors lead to overweight and obesity and subsequent 
NCD that impact the morbidity and mortality of the population. Population 
survey of the RMI show that 62.5% of the total population is overweight or 
obese with a dramatic increase from the 15-24 year old (10.6%) and the 25-64 
year old (41.9%) age groups. The leading causes of death were septicemia, 
renal failure, pneumonia, cancer, and myocardial infarction. Other findings 
show gaps in the system of administrative, clinical, and support services to 
address these NCD. All health care in Ebeye is provided in one setting and 
there is collaboration, coordination, and communication among medical and 
health care providers. The Book of Protocols for the Kwajalein Atoll Health 
Care Bureau provides the guidelines, standards, and policy and procedures 
for the screening, diagnosis, and management of diabetes and other NCDs. 
Based on these findings, priority issues and problems to be addressed for 
the administrative, clinical, and data systems were identified.

Introduction
This paper presents findings from an assessment of the capac-
ity of the administrative, clinical, support, and data systems to 
address the problems of non-communicable diseases (NCD) 
including diabetes and its risk factors in the Republic of the 
Marshall Islands, Ebeye Island conducted on November 1-5, 
2011. When available, reports and data specific to Ebeye were 
used. However, several of the available reports, plans, and 
documents included data that encompassed the entire RMI. 
Data and information were obtained through review of exist-
ing plans, reports, and documents; interviews were conducted 
with selected key informants; issues and needs were identified 
and groups of administrators and clinicians were used to define 
the priorities. (See article in this issue: Assessing the System 
of Services for Chronic Disease Prevention and Control in the 
US-affiliated Pacific Islands: Introduction and Methods).2 This 
work was funded by the National Institutes of Health, Institute 
on Minority Health and Health Disparities. 

Geography of the Republic of the Marshall 
Islands and Ebeye Island
The Republic of Marshall Islands (RMI) is an island nation 
situated in the Central Pacific Ocean between 4 degrees and 14 
degrees North latitude and 160 degrees and 173 degrees East 
longitude. The country lies in two parallel chains of 29 low-lying 
atolls and islands: the Eastern Ratak (Sunrise) and the Western 

Ralik (Sunset) chains of atolls and islands. The total number 
of islands and islets is about 1,225. The total land area of the 
RMI is 70 square miles scattered over the country’s Exclusive 
Economic Zone of over 750,000 square miles, which means 
that the total land area is less than 0.01% of this total surface 
area. The RMI is divided into 24 municipalities, and Majuro, 
Ebeye, Wotje and Jaluit are the major district centers. Majuro 
and Kwajalein are served by international airlines; Air Marshall 
Islands airline has numerous flights between the islands of Ma-
juro, Kwajalein and the outer islands, 23 of which have airstrips. 
 Kwajalein is one of the world’s largest coral atolls as measured 
by area of enclosed water. Comprising 97 islands and islets, it 
has a land area of 6.33 square miles, and surrounds one of the 
largest lagoons in the world, with an area of 839 square miles. 
Ebeye is the most populous island of Kwajalein Atoll as well 
as the center for Marshallese culture in the Ralik Chain of the 
archipelago. Settled on only 78 acres of land, Ebeye Island had 
an estimated population of more than 10,000 residents in 2006  
making it one of the most densely populated places in the world. 
Ebeye also has a young population with over 50% of the residents 
estimated to be under the age of 18 years. Ebeye is challenged 
with crowded living conditions, an inadequate school system, 
and scarce clean water in contrast with the nearby Kwajalein 
Island three miles south of Ebeye--home to the United States 
Army Kwajalein Atoll (USAKA) Reagan Missile Test Site. With 
a population of only about 1,500 individuals living on an atoll 
1.5 square miles (960 acres), those living on the army base enjoy 
a relatively affluent and luxurious (US government subsidized) 
lifestyle. The base employs 1,300 Marshallese workers, who 
are not allowed to reside on Kwajalein, and must travel daily 
by ferry or boat between Ebeye and Kwajalein islands to work 
in support of their families and dependents residing on Ebeye. 
Despite this, for many who reside on Ebeye, though crowded, 
this tightly-knit and very diverse community from all over the 
Marshall Islands is considered an urban melting pot.3-9

Population and Characteristics 
of the Population 
The projected population for RMI in 2009 was estimated to 
be 54,065. In 1999 the population of the Marshall Islands was 
50,848 persons. This number has more than doubled in 26 years 
from 24,135 persons according to the 1973 census. Based on 
the 1999 census, 23,682 (47%) residents live on Majuro Atoll 
and another 10,903 (21%) reside on Kwajalein Atoll, and the 
remaining 16,263 (32%) in the outer islands. Based on these data, 
68% of the residents on Majuro Atoll and Kwajalein Atoll are 
considered to live in urban areas; and the remaining population 
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lives in rural areas. The population of the country is still young 
with 43% being under 14 years of age and 64.3% below 25 
years of age. The data from the 1988 and 1999 censuses show 
the life expectancy of males has increased from 59.6 to 65.7 
years and for females from 62.6 years to 69.4 years.10

  Based on the 1999 census, the population of Kwajalein Atoll 
including Ebeye is 10,903 residents with a median age of 17.6 
years. The population by age (Table 1), shows that 16.0% are 
young children less than 5 years of age; 27.6% are older children 
between 5 and 14 years of age; while 20.6% are adolescents and 
young adults ages 15 to 24 years. The working population (25-
64 years) represents 34.2% of the total population and elderly 
residents 65 years and older comprise 1.5% of the population. 
 The RMI Economic Policy, Planning and Statistics Office 
(EPPSO) published the Summary of Key Findings, RMI 2006 
Community and Socio-Economic Survey, 2006. The summary 
of findings showed that Ebeye’s population saw a dramatic 
decrease in growth between 1988 and 1999 adding only 1,000 
more people; nevertheless, despite the slowdown, the estimated 
population in 2006 was over 10,000 residents. The slowdown is 
most likely the result of crowded housing conditions and lack 
of space for new homes. Ebeye had the highest percentage of 
persons living in multiple unit households, many of which share 
common sanitation facilities. Ebeye residents had the highest 
median household income when compared to all the surveyed 
sites, $17,321 and $12,603, respectively. Food sources for Ebeye 
showed that when compared to the rest of the RMI, it had the 
lowest prevalence of crops and livestock grown on household 
premises with only 10% of Ebeye households relying on local 
sources of protein and 9% on local fruits and vegetables – Ebeye 
residents are the most dependent on imported food sources in 
all of the RMI.11

 The Marshallese are a matrilineal society where family ties 
and mutual reciprocity remain integral features of Marshal-
lese culture despite modern influences. The extended family 
infrastructure is a common fixture and provides a foundation 
for the strong family ties that are seen in the area. With the 

Table 1. Population by Age and Gender, Kwajelein Atoll, Republic 
of the Marshall Islands, 1999
Age Male Female Total Percent
<5 882 870 1752 16.1
5-14 1547 1465 3012 27.6
15-24 1111 1137 2248 20.6
25-34 796 762 1558 14.3
35-44 583 563 1146 10.5
45-54 401 365 766 7.0
55-64 143 115 258 2.4
65-74 56 60 116 1.1
75-84 18 24 42 0.4
85+ 3 2 5 0.0
Total 5540 5363 10903 100

Data source: Economic Policy, Planning and Statistics Office, Statistical Yearbook, 200210

arrival of missionaries in the 1830s, organized religion has 
played a significant role in shaping the attitude and behavior of 
the people. Shifts to non-traditional occupations, the develop-
ment of a cash-based economy, and the availability of imported 
modern western food have negatively impacted food habits 
among the residents of the Marshall Islands. The traditional, 
nutritionally rich diet consisting primarily of breadfruit, coconut, 
pandanus, taro, fish, chicken, and pork has been replaced by 
imported, canned, and processed food. Alcohol, smoking, and 
substance abuse are on the rise particularly among the young. 
The change in the way of life in the Marshall Islands that has 
lead to changes in dietary and physical activity behavior, has 
led to an alarming increase in the prevalence of diabetes and 
the secondary complications associated with diabetes and other 
chronic diseases.  

Morbidity and Mortality Data 
Leading Causes of Death
Death certificate data were obtained from G. Beio, (November 
2, 2010) Vital Statistician for Ebeye Hospital. Mortality data 
reveal that there were 44 total deaths in 2007, 43 deaths in 2008, 
and 49 deaths in 2009. Mortality data were aggregated for 2007-
2009 and crude mortality rates per 100,000 population were 
calculated based on the 1990 census for Kwajalein of 10,903 
residents. The overall crude mortality rate for 2007-2009 was 
415.8/100,000 population. The leading causes of death (Table 2), 
based on the primary cause were septicemia (52.0), pneumonia 
(42.8), myocardial infarct (39.7), renal failure (36.7), cancer 
(18.3), and cerebrovascular accident (15.3). Diabetes-related 
deaths, listed as the secondary or tertiary contributing cause 
of death was (82.5). When the proportions of the deaths due 
to chronic diseases or related conditions (primary diagnosis of 
heart disease, MI, cancer, CVA, renal failure) are aggregated 
for each year, these conditions accounted for 34.1% of the 
deaths in 2007, 34.9% in 2008, 18.4% of the deaths in 2009 
(data not shown).

Table 2. Leading Causes of Death, Ebeye, 2007-2009
Cause of Death 2007 2008 2009 2007-

2009
Ratea

Septicemia 7 5 5 17 52.0
Pneumonia 0 5 9 14 42.8
MIb 5 6 2 13 39.7
Renal failure 7 0 5 12 36.7
Cancer 0 6 0 6 18.3
CVAc 3 0 2 5 15.3
Prematurity 5 0 0 5 15.3
Heart disease 0 3 0 3 9.2
Diabetes relatedd 12 5 10 27 82.5
Other 5 13 16 34 103.9
Total 44 43 49 136 415.8

aCrude mortality rate/100,000 population. bMI – Myocardial infarct. cCVA – Cerebrovas-
cular accident. dDiabetes related – Contributing secondary and tertiary cause of death. 
Data source: Personal communication, G. Beio (November 2, 2010)
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Medical Referrals
Data on medical referrals were obtained in a conversation with 
B.R. Laik, Medical Referral Coordinator (November 3, 2010). 
Patients who were not able to receive the necessary medical care 
in Ebeye were referred to medical facilities in Honolulu or the 
Philippine Islands for care. In 2007, there were 11 referrals and 
in 2008, there were 18 medical referrals and the most common 
diagnoses included four patients with cancer, two patients with 
heart disease, and two patients with cleft-lip and palate. There 
were 14 referrals in 2009 for a variety of medical conditions 
including five patients with cancer, and one each for heart 
disease, tuberculosis, brain abscess, hydrocephaly, and kidney 
stone. There were no medical referrals for patients with diabetes 
for complications of diabetes or diabetes related complications.

Population-Based Surveillance Data
NCD Risk Factors STEPS Report
The data for the RMI NCD Risk Factor STEPS survey were 
obtained during August to October 2002.12 Because of the wide 
and complex distribution of the population within the nation, 
the survey population (3045 individuals 15-64 years of age) was 
stratified into urban and rural with further sub-stratification of the 
urban population into Majuro (50.9% of the survey population) 
and Ebeye (20.7%) and the rural population into outer islands 
(21.5%) and the nuclear exposed islands of Bikini, Enewetak, 
and Rongelap atolls (6.8%). The results are only available for 
the RMI as a whole (Table 3). 
 Data for health behaviors showed that 23.1% of the respondents 
reported current smoking and 19.8% reporting current alcohol 
use. Overall, 91.0% of the survey respondents reported consum-
ing fewer than 5 servings of fruits and vegetables per day. For 
physical activity, the data show that 66.1% of the respondents 
had low physical activity with a higher proportion of women 
(70.3%) when compared to men (61.3%). The data also show 
that 11.5% of the respondents engaged in moderate-intensity 
physical activity, while 22.5% engaged in high-intensity physi-
cal activity (data not shown). 
 Overall, 62.5% of the survey population was overweight 
or obese, with the proportions increasing with age, and with 
a higher prevalence among females (65.4%) as compared to 
males (59.9%). The data among the obese population showed 
a four-fold increase in obesity among 25-34 year olds (41.9%) 
when compared to the 15-24 year olds (10.6%). Central obesity, 
measured as waist circumference, has been shown to correlate 
well with visceral fat and in association with a BMI greater 
than 25 in adults is a risk factor for NCDs. The data show that 
35.4% of the population is centrally obese with a significantly 
higher proportion of females (54.2%) affected compared to 
males (18.4%) data not shown. Based on measurements on 
venous samples, the prevalence of diabetes among 15-64 year 
old adults in the RMI is 19.6% with a slightly higher proportion 
among women (20.5%) as compared to men (18.9%).  
 Five critical risk factors for NCD, including daily smoking, 
overweight or obese, raised blood pressure, consuming fewer 
than 5 servings of fruits and vegetables, and low level of physi-

Table 3. NCD Risk Factors by Gender, NCD Risk Factors STEPS 
Report, Republic of the Marshall Islands Residents Age 15-64, 2002
Risk Factor % Total

(n=3045)
% Male

(n=1234)
% Female
(n=1811)

Current smoker 23.1 39.5 6.0
Current alcohol use 19.8 33.5 4.5
Binge drinking (of current alcohol users) 65.7 67.1 55.0
Consume <5 servings 91.0 91.9 90.1
Low activity 66.1 61.3 70.3
Overweight (BMI 25-29.9) 30.9 33.3 28.3
Obese (BMI ≥30) 31.6 26.6 37.1
Overweight + Obese 62.5 59.9 65.4
Central obesity 35.4 18.4 54.2
Hypertension (≥140/90) 10.5 11.6 9.3
Elevated cholesterol (≥200mg/dl) 21.6 20.3 22.9
Low HDL (≤35mg/dl) 39.1 48.8 29.1
Elevated triglyceride (≥151mg/dl) 7.8 9.5 6.0
Elevated FBS (≥126 mg/dl) 19.3 18.6 20.1
Diabetes 19.6 18.9 20.5

Data source: WHO, NCD Risk Factors STEPS Report12

cal activity, were aggregated to examine the risk of NCD in the 
study population.  Participants were divided into three groups: 
high (3-5 risk factors), moderate (1-2 risk factors) and low 
(no risk factors). Using this stratification, 60.2% of the study 
population was at high risk, 39.1% at moderate risk and only 
0.7% at low risk for developing a chronic disease (Table 4). 
These population health findings indicate the risk for develop-
ing NCDs is very high among the residents of the RMI and 
every effort should be made to address these risk factors at the 
individual, community, and national levels. 

RMI High Schools Youth Risk Behavior Survey
The results of the YRBS survey (Table 5), showed that between 
2003 and 2007, the proportion of students who were overweight 
or obese decreased from 42.6% to 40.6%. When the data are 
disaggregated into overweight students and obese students, there 
is an overall decline in the proportion of overweight students 
between 2003 and 2007 (23.7% to 15.0%); whereas students 
who were obese steadily increased in the same period from 
18.9% to 25.6%.13 The significance of these data is the possible 
implication that more of the students are gaining weight and 
becoming obese, rather than remaining in the overweight cat-
egory. The data also show that almost one third of the students 
are trying to lose weight through exercise and food restriction. 
Paradoxically, fruit and green salad consumption at least 1 time 
in the past seven days decreased from 2003 to 2007.

Diabetes Specific and Related Data
Patient Electronic Care System (PECS)
The Ebeye Diabetes Prevention and Control Program (DPCP) 
maintains the PECS diabetes registry as part of the Health 
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Table 4. Combined Critical Risk Factorsa for NCD, Republic of the 
Marshall Islands Residents Age 15-64, 2002
Combined Risk % Total

(n=3045)
% Male

(n=1234)
% Female
(n=1811)

High Risk 60.2 62.1 58.4
Moderate Risk 39.1 37.1 41.0
No risk 0.7 0.8 0.6

aRisk factors - daily smoking, overweight or obese, raised blood pressure, consuming 
fewer than 5 servings of fruits and vegetables, and low level of physical activity. Data 
source: WHO, NCD Risk Factors STEPS Report12

Table 5. Youth Risk Behavior Survey, High School Students, Republic 
of the Marshall Islands, 2003 and 2007
Weight and Weight Management 2003 2007
Overweight (BMI ≥85% and <95%) 23.7 15.0
Obese (BMI ≥95%) 18.9 25.6
Overweight + Obese 42.6 40.6
Trying to lose weight 34.8 37.1
Exercised to lose weight 60.8 61.3
Ate less food to lose weight 56.5 52.5
Dietary Behavior 2003 2007
Ate fruit 1+ times in past 7 days 80.7 77.0
Ate green salad 1+ times in past 7 days 65.4 59.9
Physical Activity 2003 2007
Attended PE 1+ days 57.9 55.9
Attended PE class daily 14.9 14.7
Watched TV 3+ hours per day 24.0 19.3
Played on team sports past 12 months 65.5 63.3 

Data source: High School YRBS, Marshall Islands, 2003-200713

Disparities Collaborative. Data were obtained from J. Seremai, 
(November 2, 2010) the Ebeye Diabetes Prevention and Con-
trol Coordinator (Table 6). The summary report for FY 2010 
shows that there are 446 patients in the PECS registry and of 
these patients, 292 (65.5%) are female and 154 (34.5%) are 
male. The age distribution of the patients show that 1.6% are 
between 15-29 years, 26.7% are 30-49 years, 58.3% are 50-
64 years, and 15.0% are 65 years and over; additionally, over 
99.1% are uninsured.
 Data for 2010 showed that 325 patients (72.9%) had a BMI 
measurement and of those patients, 81.8% are overweight or 
obese: with 36.6% overweight (BMI of 25-29.9),  and 45.2% 
obese (28.6% had BMI of 30-34.9, 12.3% had BMI of 35-39.9 
and 4.3% had BMI ≥40). The data also revealed that 74.4% of 
the patients had blood pressure measured and of those patients, 
58.7% had elevated blood pressure measurements (≥130/80 
mmHg). The data for services received during 2010 revealed 
that 17.0% set self-management goals, 16.1% received a dental 
examination, 13.5% received a retinal examination, and 9.4% 
received a foot examination. Testing data revealed that 36.8% 
of the patients in the registry had a HgbA1c test performed dur-
ing the year and of those tested, 5.5% were <7.0, 22.6% were 
between 7.0-7.9, 15.2% were between 8.0-8.9, 16.5% were 
between 9.0-9.9, and 40.2% were ≥ 10.0.
 The health profile of all 446 patients with diabetes in the 
registry shows that 37.4% of the patients had hypertension, 
14.1% had dyslipidemia, 12.1% had retinopathy, 3.4% with 
neuropathy, and 2.0% with nephropathy. The data for specialty 
services show that 51.1% of the patients received diabetes edu-
cation, 16.4% received nutrition education, and 1.1% received 
pneumonia vaccination. 

Diabetes and Tuberculosis
M. Hauma, (November 3, 2010) TB Program Coordinator 
provided data on the status of patients with tuberculosis. In FY 
2010, there were a total of 41 patients with active tuberculosis 
and 25 patients with latent tuberculosis infection (LTBI) reg-
istered in the Ebeye Public Health Tuberculosis Program. Of 
the patients with active tuberculosis, 13 (32%) were diagnosed 
with diabetes. Previously in Ebeye, there were six patients with 
multiple-drug-resistant tuberculosis (MDR-TB); of these pa-
tients, two were treated and are no longer infected, two patients 
died, and two patients moved from Ebeye. There continues to 
be at least 13 patients who are the contacts of the patients with 
MDR-TB who were assessed to have latent TB infection (LTBI) 
and are currently under prophylactic treatment. 

Description of the Administrative System
Legislation and Regulations
RMI has legislation that provides the Ministry of Health the 
overall authority to provide for the health, safety, and welfare 
of the residents of RMI and laws on tobacco control and food 
safety. These laws include: 

 (1) Title 7 Public Health, Safety and Welfare, Chapter 1 Public 
Health and Sanitation is an Act to provide for the health, safety 
and welfare of the people of the Republic through the establish-
ment of health services, and control of sanitation, and related 
matters. 

 (2) Title 7 Public Health, Safety, and Welfare, Chapter 17 
Tobacco Control to reduce tobacco use and its consequent harm 
by: (a) Protecting children and other nonsmokers from induce-
ments to use tobacco; (b) protecting nonsmokers from exposure 
to tobacco smoke; (c) ensuring that the population is adequately 
informed about the risks of tobacco use and exposure to second 
hand tobacco smoke and about the benefits of quitting smoking; 
(d) promoting a climate where nonsmoking and the absence of 
tobacco promotion is the norm. (3) Title 7 Public Health, Safety, 
and Welfare, Chapter 8 Prohibition of Smoking to prohibit smoking 
in public premises and public vehicles. (4) Public Law 2010-37, 
Food Safety Act 2010 authorizes the RMI government to provide 
for the health, safety and welfare of the people by prohibiting the 
importation, production, processing, handling, distribution, and 
domestic trade of unsafe, unwholesome and poor quality food.

Planning Documents
KUMIT (Komaron Ukot Mour Ilo Tomak – You can change 
life based on belief) is the RMI NCD/Nutrition Strategy for 
2008-2013. KUMIT was based on the results of the 2002 NCD 
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Table 6. Diabetes Registry Summary Report – Patient Electronic 
Care System, Ebeye Island, 2010
Indicator n Percent
Gender
(n=446)

Male 154 34.5
Female 292 65.5

Age Group
(n=444)

15-29 7 1.6
30-49 119 26.7
50-64 251 56.3
65+ 67 15.0

Insurance Status
(n=443)

Uninsured 442 99.1

BMI
(n=325)

<25 59 18.2
25-29.9 119 36.6
30-34.9 93 28.6
35-39.9 40 12.3
≥40 14 4.3

Blood Pressure
(n=332)

<130/80 137 41.3
≥130/80 195 58.7

HgbA1c
(n=164)

<7.0 9 5.5
7.0-7.9 37 22.6
8.0-8.9 25 15.2
9.0-9.9 27 16.5
≥10 66 40.2

Service
(n=446)

Goal setting 76 17.0
Dental Exam 72 16.1
Eye Exam 60 13.5
Foot Exam 42 9.4
Diabetes Educ 228 51.1
Nutrition Educ 73 15.4
Pneumo Vac 5 1.1

Health Profile
(n=446)

Hypertension 167 37.4
Dyslipidemia 63 14.1
Retinopathy 54 12.1
Neuropathy 15 3.4
Nephropathy 9 2.0

Data source: Personal communication, J. Seremai (November 2, 2010)

Risk Factors STEPwise survey that revealed significant risk 
factors that contributed to the increasing rates of morbidity and 
mortality due to chronic illnesses among RMI residents. The 
KUMIT will be used to guide the planning and implementation 
of policy, programs, services, and activities to address non-
communicable diseases and nutrition issues in the RMI. The 
plan is based on the Ministry of Health’s theme that “health 
is a shared responsibility” and involves government agencies, 
community groups, and non-governmental organizations in the 
implementation of the activities. 
 The NCD/Nutrition planning framework of the KUMIT is 
built around six components: (1) NCD/Nutrition organization; 

(2) Tobacco and betel nut control; (3) Alcohol control; (4) Physi-
cal activity; (5) Healthy eating; and (6) Monitoring, evaluation, 
and surveillance. Strategies and activities were developed to 
meet the 2012 national targets through the implementation of 
the plan. These targets include: (1) Reduce the prevalence of 
risk factors (tobacco smoking, physical inactivity, consumption 
of fruits and vegetables, and alcohol use) by 10%; (2) Reduce 
the prevalence of iron deficiency anemia by 10%; (3) Increase 
exclusive breastfeeding by 10%; (4) Reduce the prevalence of 
diabetes by 10%; (5) Reduce hospital admission rates attribut-
able to NCD by 10%; (6) Reduce the rate of amputation by 
50%; and (7) Reduce cardiovascular mortality by 10%.14

Policy and Procedure Manual
The Medical Director of the Division of Primary Health Care 
Services, has developed The Book of Protocols for the Kwaja-
lein Atoll Health Care Bureau (KAHCB) (see Description of 
Clinical Services below) that provides policies and procedures, 
standards and guidelines for Out-Patient Services, one of the five 
main subdivisions of the KAHCB Division of Primary Health 
Care Services. The objectives of the Out-Patient Services are 
to: (1) Provide efficient, affordable, and high quality health 
care services in an outpatient setting, including both primary 
health and specialty services; (2) Assist the different public 
health programs in conducting their clinics; (3) Provide minor 
surgical services (ambulatory surgery); (4) Provide assistance 
to the DOH staff as a satellite clinic; and (5) Coordinate special 
activities of the Bureau such as the Canvasback Team medical 
missions, screening activities, and others.
 The Book of Protocols establishes operational guidelines in 
the Out-Patient Services and includes all public health services. 
The Diabetes Program Protocol establishes the operational 
guidelines for the diabetes clinics; guidelines for annual referrals 
for eye clinic, foot clinic, dental clinic self-management goal 
setting sessions, diabetes education, exercise education, and 
depression screening; and standards for laboratory monitoring. 
The protocol also establishes the diagnostic criteria, metabolic 
goals, and treatment guidelines. There are also operational 
guidelines for the Diabetes Eye Clinic and the Diabetic Foot 
Clinic. (Described in Description of the Clinical System below).

Health Insurance
In the Marshall Islands, benefits under the Basic Health Plan 
include all health care provided at an approved Provider Facil-
ity. Outside of the Marshall Islands, benefits under the Basic 
Health Plan include health care approved by the National 
Medical Referral Committee and emergency care when travel-
ing and provided within 30 days of departure. The Republic of 
the Marshall Islands, Ministry of Health, Supplemental Health 
Plan enables subscribing members to access approved medical 
facilities in Hawai‘i and obtain services such as routine doctor 
visits not covered under the Basic Health Plan. The Supplemen-
tal Health Plan is open to all residents of the Marshall Islands, 
Marshallese working as Foreign Mission employees and full-
time students studying overseas. The Supplement Health Plan 
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pays for services according to the schedule of benefits (80% of 
approved services with 20% co-pay) up to an annual maximum 
of $100,000 per person after an annual deduction of $200. The 
monthly premium for a single resident is $60, whereas the 
premium for a family up to five members is $180, and $240 
for a family of 6-10 members. 

Partnerships and Collaborations
The Ebeye Diabetes Prevention and Control Program has 
established two working partnerships with local community 
groups. One of the community partnerships is with the Ebeye 
Diabetes Task Force that promotes good nutrition and works 
with church groups. The other is with the Youth-to-Youth group 
that works with the youths in Ebeye to promote healthy eating 
and physical activities. 

Research
A research project, Marshallese Diabetic Health Improvement 
Pilot Project in Ebeye, was published in the Californian Journal 
of Health Promotion, 2009. In this project, a diabetes education 
curriculum, focused on diet, exercise, medications, and insulin 
administration, was implemented with 17 Marshallese partici-
pants. Baseline and 6 months measurements were conducted 
and statistically significant improvements were seen in lowered 
blood pressure and weight loss. Minor improvement trends were 
observed in statin treatment, self-monitoring of blood glucose 
goals set, and nutritional counseling.15

Description of Clinical Services System
Medical and Health Professionals
In the Republic of the Marshall Islands, direct health care 
services are provided by three bureaus: The Bureau of Majuro 
Atoll Health Care Services (BMAHCS), the Bureau of Kwaja-
lein Atoll Health Care Services (BKAHCS), and the Bureau of 
Outer Islands Health Care Services (BOIHCS). The health and 
medical care providers in these bureaus (Table 7), provide: (1) 
Clinical care services in the hospitals, health care centers, and 
as outreach activities; (2) Primary health care and preventive 
services in the hospital and in health care settings, schools, com-
munities, and house-to-house outreach; (3) Health promotion 
and education activities and special projects with community 
groups; and (4) Data collection to monitor health indicators, 
health care provision, and assessment of the health care system. 
 Under the Bureau of Kwajalein Atoll Health Care Services 
(BKAHCS), there are two primary facilities – the Leroij Kitlang 
Kabua Memorial Hospital with 45 beds, and the Santo Health 
Center. There are no private clinics or providers in the com-
munity. Table 6 lists the medical and allied health personnel 
for each of the three bureaus.16 

The Health Disparities Collaborative
The Diabetes Program Clinic in Ebeye is based on the Health 
Disparities Collaborative (HDC) model to provide services to 
patients with diabetes and its secondary complications. The HDC 
model includes the Care Model and the Improvement Model. 

Table 7. Medical Providers, RMI Ministry of Health Bureau, 2009
Position BMAHCSa BKAHCSb BOIHCSc Total
PHYSICIANS
Family Practitioner 9 2 1 12
General Practitioner 0 0 1 1
Internist 1 1 0 2
Pediatrician 2 1 0 3
Ob-Gynecologist 2 2 0 4
Ophthalmologist 1 0 0 1
Psychiatrist 1 0 0 1
Orthopedic surgeon 1 1 0 2
General surgeon 1 2 0 3
Urologist 0 1 0 1
Radiologist 1 0 0 1
Pathologist 1 0 0 1
Anesthesiologist 1 2 0 3
SUBTOTAL 21 12 2 35
ALLIED HEALTH 
Medical Assistant 3 0 0 3
Health Assistant 5 0 56 61
Dentist 5 2 0 7
Graduate Nurse – PH 26 8 - 34
Graduate Nurse – Clinical 72 22 - 94
Practical Nurse – PH 12 10 - 22
Practical Nurse - Clinical 18 0 - 18
Nurse Aide – PH 4 0 - 4
Nurse Aide - Clinical 23 0 - 23
SUBTOTAL 168 42 56 243
GRAND TOTAL 189 54 58 278

aBureau Majuro Atoll Health Care Services. bBureau Kwajelein Atoll Health Care 
Services. cBureau Outer Islands Health Care Services. Data source: “Kumiti Ejmuur” 
RMI Annual Report, FY 200913

The Care Model assures that patients receive evidence-based 
care and that they actively participate in their own care. The 
Care Model has six components: (1) Self-management support 
that empowers and prepares patients to manage their health and 
health care; (2) Delivery system design to assure the delivery of 
effective, efficient clinical care and self-management support; 
(3) Decision support to promote clinical care that is consistent 
with scientific evidence and patient preferences; (4) A clinical 
information system to organize patient and population data to 
facilitate efficient and effective care; (5) A health care organiza-
tion that creates a culture, organization, and mechanisms that 
promote safe, high quality care; and (6) Mobilize community 
resources to meet the needs of patients. 
 The Improvement Model, when used in conjunction with 
the Care Model, provides a process to improve the quality of 
care at an accelerated pace and is based on three fundamental 
questions: (1) What are we trying to accomplish? This question 



Hawai‘i Journal of Medicine & Public HealtH, May 2013, Vol 72, no 5, SuPPleMent 1
83

is meant to establish an AIM STATEMENT for improvement 
that focuses the organization’s effort; (2) How will we know 
that a change is an improvement? Data is needed to assess and 
understand the impact of changes designed to meet an AIM; (3) 
What changes can we make that will result in an improvement? 
The PDSA Cycle (PDSA stands for Plan, Do, Study, Act) is a 
trial and learning method to discover an effective and efficient 
way to change a process.
 The HDC model uses the team approach of health profes-
sionals to provide comprehensive care to patients with diabetes. 
Other important factors in the care of the patients include the 
principles of self-management in combination with community 
resources to meet the needs of the patients. Team members 
report that this model provides comprehensive and effective 
care to improve the health of patients with diabetes and other 
NCDs.

Outreach and Prevention
The DPCP Coordinator in collaboration with the Health Educator 
provides outreach services on the prevention of diabetes and 
other NCDs. These services include community presentations 
and providing educational brochures and materials, school 
presentations and activities with students around nutrition and 
physical activity, and health fairs and other community events.

Screening and Diagnosis
Screening and diagnostic services are described in the Diabetes 
Program section of the Book of Protocols for the Kwajalein Atoll 
Health Care Bureau (KAHCB). The risk factors for screening 
include: obesity (BMI >25), hypertension, positive family 
history, and pregnant women with a strong family history of 
diabetes. Individuals presenting with risk factors for diabetes 
will be screened and referred to the clinic if they meet the criteria 
for diagnosis and the use of mass screening will not be part of 
the diabetes prevention and control program. 
 The Book of Protocols defines criteria for the diagnosis of 
diabetes to include: Blood sugar measurement of >126 mg/dl 
on two separate determinations, a random blood sugar measure-
ment of >200 mg/dl and symptoms of diabetes mellitus, or a 
postprandial glucose (post 75g load) measurement of >200 mg/
dl. 

Treatment and Management
The Book of Protocols for KAHCB describes the treatment 
guidelines and the management goals and includes the following 
directives: (1) The patient should receive culturally effective 
education on lifestyle changes such as diet and exercise as an 
integral components of their diabetes management plan; (2) 
Staging and treatment guidelines to assist clinicians in the 
long term management of patients and the stages of diabetes 
are defined with specific recommendations for treatment and 
management of the diabetes; (3) Metformin (Glucophage) should 
be the initial drug of choice; (4) Description of other treatments 
that include: (a) Patients with vascular risk factors should re-
ceive aspirin therapy or anti-platelet aggregation therapy; (b) 

Patients with hypertension should receive anti-hypertensive 
medication; (c) Patients with dyslipidemia should receive statin 
medication; (d) Patients should receive Flu vaccine annually 
and Pneumococcal vaccine when available; (e) Patients with 
cardiovascular complications should be managed based on the 
Cardiovascular Disease treatment protocol included in the Book 
of Protocols; (5) Patients with major complications should be 
admitted to the hospital for intensive work-up and follow-up 
management in a multi-disciplinary approach.

The Diabetes Eye Clinic 
The Book of Protocols for KAHCB describes the Diabetes Eye 
Clinic operational guidelines, the procedures for examination of 
the eye and retina, and the treatment guidelines. The Diabetes Eye 
Clinic is operational at the same time as the Diabetes Program 
Clinic and patients seen in the diabetes clinic are referred to 
the eye clinic for examination and treatment. There are specific 
policies and procedures for the eye examination and treatment. 

The Diabetic Foot Clinic
The Book of Protocols for KAHCB describes the Diabetic 
Foot Clinic operational guidelines, procedures for classifying 
diabetic foot based on the examination, and comprehensive 
treatment guidelines. The Diabetic Foot Clinic operates at the 
same time at the Diabetes Program Clinic and all patients seen 
at the clinic are referred for a comprehensive examination by 
the orthopedist or the general surgeon on the Health Disparities 
Collaborative Team. 
 Data on limb amputations were provided by J. Seremai, 
(November 3, 2010) by reviewing the surgical logbook. Table 
8 reveals the number of patients with lower limb amputations 
or gangrene for 2003 to 2009. It is important to note that the 
total number of patients affected peaked in 2005 and since that 
time there has been a gradual decline in the number of patients 
with lower limb amputations while the number of patients with 
gangrene appears to remain the same. This may be an indication 
that the foot amputation prevention education and the Diabetic 
Foot Clinic are having a positive impact on the number of lower 
limb amputations. Since most of the measures to prevent lower 
limb amputations among diabetic patients are implemented in 
Ebeye, it would be important to identify the residence of the 
patients and stratify the data based on whether the patient lives 
on Ebeye or on an outer island of Kwajalein Atoll where these 
services are limited.

Table 8. Lower Limb Amputation, Ebeye Hospital, 2003-2009
Procedure 2003 2004 2005 2006 2007 2008 2009
Major amputation 7 5 8 5 2 5 2
Partial Foot 4 7 7 3 4 3 7
Gangrene 3 3 3 2 4 3 2
Total 14 15 18 16 10 11 11

Data source: Personal communication, J. Seremai (November 3, 2010)
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Description of the Support Services System
Quality Assurance Program
There is an overall Quality Assurance (QA) Program conducted 
in all parts of the Ebeye health system including the hospital 
and public health programs. The survey for the public health 
section focuses on two standards: Staff exhibits professional 
conduct, and Service delivery is efficient and effective. Some 
examples of QA survey items specific for the Diabetes-NCD 
program include: (1) Preventive education has been planned 
and implemented in the community in the past 3 months; (2) 
All diabetic patients are screened for weight, BP, and FBS at 
each clinic visit; (3) All results for NCD clients are documented 
on a Clinic Appointment Card and the OPD Record; (4) The 
Diabetic Flip Chart and other prepared educational material is 
utilized during counseling; (5) There are copies of Diabetes 
and Hypertension Treatment Protocols available in clinic exam 
rooms; (6) Computer Registry is updated at the end of each 
day and Registry is accurate and up to date; and (7) Registry 
record shows that outreach attempts for clients were made in 
the past month.

Diabetes Health Education Materials
The Diabetes Prevention and Control Program is currently us-
ing culturally appropriate diabetes and other NCD educational 
materials and brochures in Ebeye. Examples of these materials 
include: How Do You Get Diabetes? (Kwjela ke owi wawein?) 
You Should Stop Eating Fatty Food (Kwon kadiklok am mōñā 
mōñā ko rokuriij), Youth - Health Guide (Jodrikdrik Ran, Reitok 
Mõk), Control Your Diabetes For Life (Kejbarok Naninmej In 
Tonal Eo Ibbam Toon Wot Am Mour), Small Steps Big Rewards, 
10,000 Steps, You May Have Diabetes and Not Know It (Papa 
Ola Lokahi, Pacific Diabetes Education Program);17 Diabetes is 
Everyone’s Business (SPC);18,19 and locally produced materials 
in the Marshallese language, You Can Control Your Diabetes: 
Health Passport from (Taiwan Health Center and the RMI 
Ministry of Health).20

Pharmacy Services
The medications available for the control of diabetes include: 
Metformin, Glyburide, and  insulin. Other medications com-
monly used by patients with diabetes with co-morbid conditions 
include: statin medications and anti-hypertensives (ACE inhibi-
tors, Angiotensin II receptor blockers, beta-blocker, calcium 
channel blocker, and diuretics). There are no major problems 
reported by the pharmacy.

Laboratory Services 
All of the basic laboratory tests are available for diagnosing 
and monitoring the treatment and management of patients 
with diabetes. These laboratory tests include: blood sugar, 
total cholesterol, HDL, LDL, triglycerides, and renal function 
tests. Hgb A1c and microalbuminuria determinations are done 
on a portable analyzer in the Diabetes Program Clinic. A major 
problem with the laboratory is that the ordering of supplies and 
reagents is cumbersome and complicated. At times there is a 

2-3 month lag between ordering supplies and actually receiving 
them – and in the meantime, supplies and reagents have run out. 

Description of the Data System
The Patient Electronic Care System (PECS) is a software 
program specifically aimed at supporting the adoption of the 
Care Model as the clinical information system for the Health 
Disparities Collaborative. The DPCP Coordinator has been 
entering data and maintaining the PECS registry. The PECS 
data system is able to generate the Diabetes Registry Summary 
Report that provides summary data including demographic 
data, clinic visit information, and test/data information. The 
Diabetes Registry Summary Report is generated quarterly and 
sent to the Medical Director, Dr. Richard Trinidad. 
 Although PECS is a useful registry for diabetes, the data 
system is limited in that additional indicators cannot be added 
to system because of the coding that is embedded into the 
software program. Other indicators that would be helpful to 
integrate into the system would be for data related to homebound 
patients who are unable to attend the clinics, data on patients 
with diabetes who are hospitalized, and mortality data on pa-
tients who are known to be diagnosed with diabetes. There are 
plans to migrate to a new data system – the Chronic Disease 
Electronic Management System (CDEMS), an Access-based 
software program that allows more flexibility for upgrades and 
to be able to import and export data files to other statistical 
software for statistical data analysis.

Conclusions: Prioritized Issues and Needs
Some of the highest rates of diabetes and other chronic diseases 
are experienced by Pacific Islanders. To begin to address this 
situation, the first step is to identify and describe the burden 
of chronic diseases and diabetes, describe the programs and 
agencies responsible for providing the health and medical 
care to patients, and assess the capacity of the administrative 
and clinical system of services to provide the infrastructure 
to address the problems. This report presents the issues and 
problems that need to be addressed to make a positive impact 
on the disparities in health caused by NCDs.
 Mortality data show that the leading causes of death were 
septicemia, renal failure, pneumonia, cancer, and myocardial 
infarction. Findings from RMI NCD-STEPS surveys reveal that 
low consumption of fruits and vegetables and lack of physi-
cal activity are prevalent. Overall, 62.5% of the population is 
overweight or obese starting with 34.5% of the 15-24 year olds 
and dramatically increasing to 74.2% of the 25-34 year olds. 
These data suggest that there is a trend of significant weight 
gain between the late adolescent years and early adulthood 
and identifies a prime intervention period to implement health 
campaigns aimed at preventing obesity. Data on the overall 
prevalence of diabetes for Ebeye are not available. However, the 
Ebeye DPCP registry in 2010 identified 446 patients diagnosed 
with diabetes and of these patients, 81.8% were overweight or 
obese, 58.7% were hypertensive, and 40.2% had a Hgb A1c ≥10.0. 
 Although chronic disease surveillance system data, local 
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Table 9. Administrative Issues Priority Ranking
Priority Rank Administrative Issue/Need Average Scorea

1 Need to develop an overall DPCP plan for Ebeye 20.4
2 Need to increase awareness of the KUMIT plan in Ebeye (include all Ministries and community) 23.4
3 Need a new computer and printer for the DPCP Program - converting to CDEMS data system 26.5
4 Need more community collaboration in addressing the issues of diabetes, nutrition, and physical activities 28.0
5 Need for training of staff on how to analyze and use data and information 29.6
6 Need to enforce current laws regarding smoking in public areas and vehicles 30.9
7 Need for more research on issues related to prevention and interventions of diabetes and its complications 34.0
8 Need to improve the medical records system for chronic care 34.4
9 Need for more resources for staffing and supplies 39.0

aLower the average score, higher the priority

Table 10. Clinical Issues Priority Ranking
Priority Rank Clinical Issue/Need Average Scorea

1 Need for CONSISTENT supply of HgbA1c test kits 21.9
2 Need for a copy machine to produce educational materials and posters 24.6
3 Need for CONSISTENT supply of reagents in the laboratory for testing 24.7
4 Need for more staff to conduct diabetes, nutrition, and physical activity outreach and prevention activities in the community 24.9
5 Need for more educational videos and CDs related to diabetes and NCD 26.1
6 Need for nutritionist/dietitian 30.6
7 Need for Certified Diabetes Educator 31.0
8 Need for an ophthalmologist 32.4

aLower the average score, higher the priority

population survey data, vital statistics, and program data ex-
ist,21  there continues to be limited availability of these data and 
a paucity of published data. Often mortality, morbidity, and 
risk behavior data across the Pacific jurisdictions cannot be 
compared because of differences in defining the data elements, 
data collection methods, and timeliness of reporting.
 The description of the system of services reveals that there is 
one major planning document – the RMI NCD/Nutrition Strategy 
for 2008-2013 (known as the KUMIT) which is based on the 
findings of the NCD-STEPS Survey. This document will guide 
the planning and implementation of policies, programs, services, 
and activities to address NCD and nutrition issues. An extensive 
policy and procedure manual, The Book of Protocols for the 
Kwajalein Atoll Health Care Bureau, provides the guidelines, 
standards, policy and procedures for the screening, diagnosis, 
treatment, and management of patients with diabetes and 
other NCDs. All health and medical care in Ebeye is provided 
within one setting, there is coordination, collaboration, and 
communication among the medical providers and the public 
health programs. The pharmacy does not report any problems, 
however, ordering of supplies for the laboratory is cumbersome 
and causes a lag time between ordering and receiving laboratory 
supplies. 
 Based on these findings and the rankings by the participants 
in the Administrative and the Clinic Groups, the top three 

administrative priority needs identified included: (1) Need to 
develop an overall DPCP plan for Ebeye; (2) Need to increase 
awareness of the KUMIT plan in Ebeye (including all ministries 
and community); and (3) Need for equipment for the DPCP to 
convert to the Chronic Disease Electronic Management System 
(CDEMS) data system. The top four clinical priority needs 
identified included: (1) Need for consistent supply of Hgb A1c 
test kits; (2) Need for a copy machine to produce educational 
materials and posters; (3) Need for consistent supply of reagents 
in the laboratory for testing; and (4) Need for more staff to 
conduct community outreach and prevention activities. Tables 
9 and 10 list the priority ranking of the issues and needs. 
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Abstract
Non-communicable diseases (NCD) have been identified as a health emer-
gency in the US-associated Pacific Islands (USAPI).1 This assessment, 
funded by the National Institutes of Health, was conducted in the Republic of 
the Marshall Islands, Majuro Atoll and describes the burdens due to selected 
NCD (diabetes, heart disease, hypertension, stroke, chronic kidney disease); 
and assesses the system of service capacity and current activities for service 
delivery, data collection and reporting as well as identifying the issues that 
need to be addressed. Findings reveal that the risk factors of poor diet, lack of 
physical activity, and risky lifestyle behaviors are associated with overweight 
and obesity and subsequent NCD that are significant factors in the morbidity 
and mortality of the population. The leading causes of death include sepsis, 
cancer, diabetes-related deaths, pneumonia, and hypertension. Population-
based survey for the RMI show that 62.5% of the adults are overweight or 
obese and the prevalence of diabetes stands at 19.6%. Other findings show 
significant gaps in the system of administrative, clinical, data, and support 
services to address these NCD. There is no policy and procedure manual for 
the hospital or public health diabetes clinics and there is little communication, 
coordination, or collaboration between the medical and public health staff. 
There is no functional data system that allows for the identification, registry, 
or tracking of patients with diabetes or other NCDs. Based on these findings, 
priority issues and problems to be addressed for the administrative, clinical, 
and data systems were identified.

Introduction
This paper presents findings from an assessment of the capac-
ity of the administrative, clinical, support, and data systems to 
address the problems of non-communicable diseases (NCD) 
including diabetes and its risk factors in the Republic of the 
Marshall Islands, Majuro Atoll during October 18-22, 2010. 
Data and information were obtained through review of exist-
ing plans, reports, and documents; interviews were conducted 
with selected key informants; issues and needs were identified 
and groups of administrators and clinicians were used to define 
the priorities. (See article in this issue: Assessing the System 
of Services for Chronic Disease Prevention and Control in the 
US-associated Pacific Islands: Introduction and Methods).2 

This work was funded by the National Institutes of Health, 
National Institute on Minority Health and Health Disparities. 

Geography of the Republic of the Marshall 
Islands and Majuro Atoll
The Republic of the Marshall Islands (RMI) is an island nation 
situated in the central Pacific Ocean between 4 degrees and 14 
degrees North latitude and 160 degrees and 173 degrees East 
longitude. The country lies in two parallel chains of 29 low-
lying atolls: the Eastern Ratak (Sunrise) and the Western Ralik 
(Sunset) chains of atolls and islands. The total number of islands 
and islets is about 1,225. The total land area of the RMI is 70 

square miles scattered over the country’s Exclusive Economic 
Zone of over 750,000 square miles, which means that the total 
land area is less than 0.01% of the total surface area. The RMI 
is divided into 24 municipalities with Majuro, Ebeye, Wotje 
and Jaluit as major district centers. Majuro and Kwajalein are 
served by international airlines, whereas Air Marshall Islands 
airline has numerous flights between Majuro, Kwajalein, and 
the outer islands, 23 of which have airstrips. 
 Majuro Atoll, a large coral atoll of 64 islands, is one of the 
legislative districts of the Ratak chain of the Marshall Islands. 
Majuro Atoll has a land area of only 3.7 square miles and en-
closes a lagoon of 114 square miles. As with other atolls in the 
Marshall Islands, Majuro consists of extremely narrow land 
masses which allow a person to walk from the lagoon side to 
the ocean side within minutes. The main population center, also 
named Majuro, is the capital and largest city of the Republic 
of the Marshall Islands. Majuro has a port, shopping district, 
hotels, and an international airport. The major population centers 
are the islets of Delap-Uliga-Darrit (D-U-D) listed from south 
to north, on the eastern edge of the atoll. Uliga is the main 
business district, and banking and tourism are increasingly 
important. Uliga is home to the College of the Marshall Islands, 
Assumption High School, and Uliga Elementary School where 
English is taught to all students. The RMI capitol building and 
government offices are located in Delap at the eastern point of 
Majuro Atoll. Delap also has several large stores. Darrit is mostly 
residential and has the largest public primary and secondary 
schools in the country, including Marshall Islands High School 
located near the north end of Majuro. At the western end of the 
atoll, about 30 miles from D–U–D, is the island community of 
Laura, a growing residential area with a popular beach. Laura 
has the highest elevation point on the atoll, estimated at less 
than 10 feet above sea level, has the best soil for planting, and 
is the home to several farms. Most of the roadway from Delap 
to Laura is a single two-lane paved road with houses on either 
side.3-9

Population and Characteristics 
of the Population 
Between 1973-1999, the population of the Marshall Islands 
more than doubled, increasing from 24,135 to 50,848 and the 
projected population in 2009 is estimated at 54,065. Of the 
population, based on the 1999 census, 23,682 reside on Majuro 
Atoll (47%) and another 10,903 Marshallese citizens reside on 
Kwajalein Atoll (21%), and 32% of the population in the outer 
islands. Based on these data, 68% of the residents on Majuro 
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Atoll and Kwajalein Atoll are considered to live in urban areas; 
whereas the remaining population in the outer islands lives in 
rural areas. Of the total population, 97.3% are born in the RMI 
and the remaining are from other Pacific Islands, the United 
States, and other countries. The country’s population is young 
with 43% being under 14 years of age and 64.3% below 25 
years of age. Based on the data from the 1988 and 1999 cen-
suses, the life expectancy of males has increased from 59.6 to 
65.7 years and for females the life expectancy increased from 
62.6 to 69.4 years.10

 As mentioned previously, according to the 1999 census (Table 
1), the population of Majuro Atoll stands at 23,682 residents and 
represents 47% of the total population of the RMI. The median 
age of the Majuro Atoll population is 19.2 years. Children under 
5 years of age comprise 14.4% of the population; 24.9% are 
older children between 5 and 14 years of age; while 22.9% are 
adolescents and young adults between the ages of 15 to 24 years. 
Adults 25-64 years of age represent 35.4% of the total popula-
tion and elderly residents 65 years and older comprise 2.3% 
of the population. According to the 1999 census and reported 
in the Republic of the Marshall Islands Statistical Yearbook 
2002, the median household income in Majuro is $9,030 with 
798 (8.8%) of the households with income <$4999; while at 
the other extreme of the continuum, 80 (0.9%) households had 
an income of >$50,000.10

 The RMI Economic Policy, Planning and Statistics Office 
(EPPSO) published the Summary of Key Findings, RMI 2006 
Community and Socio-Economic Survey, 2006. The summary of 
findings showed that Majuro is home to almost half of the entire 
population of the Marshall Islands, continues to see rapid growth, 
and has the highest receiving area of domestic and international 
migrants (6,029 residents living elsewhere before coming to 
Majuro). The median age has increased from 19 years in 1999 
to 21 years in 2006.  However, while there is a steadily aging 
population structure, about 40% of its population is below 15 
years of age. Economic data showed that unemployment was 
estimated at 31% in 1999 and remains high with an estimated 
range of 25%-39% in 2006. About 40% of employed persons 
work in the public sector; the median household income of all 
surveyed sites was $12,603 as compared to Majuro’s median 
household income of $14,737, which places it second to Eb-
eye at $17,321. Food sources for Majuro showed that 22% of 
households relied on local protein sources (higher than Ebeye 
at 10%, but lower that Wotje at 84%, Jaluit at 72%, Arno at 
100%, and Ailuk at 98%). One third of households relied on 
local fruits and vegetables – the most commonly grown were 
coconuts, breadfruit, nin, pandanus, and banana.11

 Socio-culturally, the Marshallese are a matrilineal society 
where family ties and mutual reciprocity are very strong despite 
modern influences. Unlike western society, the extended system 
of family is prevalent and family ties are strong. The church and 
religion have played a significant role in shaping the attitude 
and behavior of the people since the missionaries first arrived 
in the islands during the 1830’s. Food habits among the resi-
dents of the Marshall Islands have undergone a change for the 

Table 1. Population by Age and Gender, Majuro Atoll, Republic of 
the Marshall Islands, 1999
Age Male Female Total Percent
<5 1782 1637 3419 14.4
5-14 2981 2919 5900 24.9
15-24 2737 2694 5431 22.9
25-34 1755 1723 3478 14.7
35-44 1267 1267 2534 10.7
45-54 934 746 1680 7.1
55-64 355 346 701 3.0
65-74 188 174 362 1.5
75-84 60 75 135 0.6
85+ 22 20 42 0.2
Total 12081 11601 23682 100

Data source: Statistical Yearbook 200210

worse due to high wage earnings in non-traditional occupations, 
development of a cash-based economy, and the availability of 
imported western food. The traditional nutritious diet consisting 
primarily of breadfruit, coconut, pandanus, taro, protein rich 
fish, chicken, and pork has been overtaken by imported canned 
and processed food. Alcohol, smoking, substance abuse, and 
the crime rate are on the rise particularly among the young. Life 
style changes combined with changes in the diet, have led to 
the increasing incidence of diabetes and the secondary com-
plications associated with diabetes. The health of the people is 
moving through a transition in morbidity and mortality, so that 
currently more people die from non-communicable life-style 
diseases than from communicable diseases.

Morbidity and Mortality Data
Leading Causes of Death
Mortality data are reported in the Ministry of Health, Republic 
of the Marshall Islands “Kumiti Ejmuur” Annual Reports for 
2007-2008 and 2009 (Table 2). These data reflect all of the 
deaths for the RMI and are not limited to Majuro. Mortality 
data were aggregated for 2007-2009 and crude mortality rates 
per 100,000 were calculated based on the RMI 1999 census of 
50,840 residents. The overall crude mortality rate for 2007-2009 
was 599.3/100,000 population. The leading causes of death 
were sepsis (77.4), followed by cancer (47.2), diabetes-related 
(42.0), pneumonia (21.0), and hypertension (18.4) [Table 2].12,13 

These data clearly show the burden of non-communicable and 
their impact on mortality in RMI.

Medical Referrals
The Ministry of Health, Republic of the Marshall Islands “Ku-
miti Ejmuur” Annual Report for FY 2009 (Table 3) lists the 
top ten diagnoses for off-island healthcare referrals among all 
residents of RMI for the years 2007-2009. During FY 2007, 
there were a total of 124 medical referrals: 44 to Honolulu (of 
which 22 were referred to the Tripler Army Medical Center and 
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Table 2. Leading Causes of Death, RMI, 2007-2009
Cause of Death 2007 2008 2009a 2007-

2009
Rateb

Sepsis 43 44 31 118 77.4
Cancer 27 9 36 72 47.2
Diabetes related 0 0 64 64 42.0
Pneumonia 18 14 0 32 21.0
Hypertension 0 0 28 28 18.4
CPc Arrest 8 13 0 21 13.8
MId 14 5 0 19 12.5
Suicide 0 0 14 14 9.2
Renal failure 11 0 0 11 7.2
CVAe 0 10 0 10 6.6
Uremia 7 0 0 7 4.6
Other 148 204 166 518 339.6
Total 276 299 339 914 599.3

aOnly the top five causes of death listed for 2009. bCrude mortality rate/100,000 
population. cCardiopulmonary. dMyocardial infarct. eCaridovascular accident. Data 
source: Kumiti Ejmuur” Annual Report, FY 2007 and 200812 and“Kumiti Ejmuur” 
Annual Report, FY 200913

13 to Shriners’ Hospital) and 80 to the Philippines.  The direct 
referral expenses for these 124 patients were $2,146,192 for an 
average cost of $17,308 per patient. For FY 2008, there were a 
total of 139 referrals of which 26 were referred to Honolulu (16 
to Tripler Army Medical Center, and 11 to Shriners’ Hospital) 
and 109 to the Philippines, for a total direct referral expense of 
$2,027,364 and an average cost of $14,585 per patient. Fiscal 
year 2009 saw the highest number of off-island referrals of 147 
patients, of which 37 were referred to Honolulu (22 to Tripler 
Army Medical Center, and 15 to Shriners’ Hospital), and 103 to 
the Philippines. The total direct referral expenses for FY 2009 
were $2,512,235 with an average cost of $17,090 per patient.13

Table 3. Top Ten Diagnosis for Off-Island Referrals, RMI, 2007-2009
FY 2007 FY  2008 FY 2009

Diagnosis n % Diagnosis n % Diagnosis n %
1. Orthopedic 24 19.4 1. Cancer 24 17.3 1. Orthopedic 30 20.4
2. Cancer 24 19.4 2. Ophthalmology 23 16.5 2. Cancer 23 15.6
3. Congenital 14 11.3 3. Orthopedic 19 13.7 3. Congenital 23 15.6
4. Ophthalmology 14 11.3 4. Congenital 18 12.9 4. Ophthalmology 14 9.5
5. Surgery 12 9.7 5. Cardiovascular 13 9.4 5. Cardiovascular 14 9.5
6. Cardiovascular 8 6.5 6. Surgery 8 5.8 6. Neurology 12 8.2
7. Neurology 6 4.8 7. Neurology 7 5.0 7. Int Medicine 9 6.1
8. Urology 5 4.0 8. Urology 7 5.0 8. Urology 6 4.1
9. ENT 5 4.0 9. OB/Gyn 6 4.3 9. Surgery 4 2.7
10. Int Medicine 5 4.0 10. ENT 6 4.3 10. ENT 3 2.0
Total Referred 124 100 Total Referred 139 100 Total Referred 147 100

Data source: “Kumiti Ejmuur” Annual Report, 2007 and 200810 and “Kumiti Ejmuur” Annual Report, 200913

Population-Based Surveillance Data 
NCD Risk Factors STEPS Report
The data for the RMI NCD Risk Factor STEPS survey were 
obtained during August to October 2002 (Table 4).14 Because 
of the wide and complex distribution of the population within 
the nation, the survey population (3045 individuals 15-64 years 
of age) was stratified into urban and rural with further sub-
stratification of the urban population into Majuro (50.9% of the 
survey population), Ebeye (20.7%), and the rural population 
into outer islands (21.5%) and the nuclear exposed islands of 
Bikini, Enewetak, and Rongelap atolls (6.8%). The results are 
only available for the RMI as whole. 
 Data for health behaviors showed that 23.1% of the respondents 
reported current smoking and 19.8% reporting current alcohol 
use. Overall, 91.0% of the survey respondents reported consum-
ing fewer than 5 servings of fruits and vegetables per day. For 
physical activity, the data show that 66.1% of the respondents 
had low physical activity with a higher proportion of women 
(70.3%) when compared to men (61.3%). Additionally, 11.5% 
of the respondents engaged in moderate-intensity physical ac-
tivity, while 22.5% engaged in high-intensity physical activity 
(data not shown). 
 Overall, 62.5% of the survey population was overweight 
or obese, with the proportions increasing with age, and with 
a higher prevalence among females (65.4%) as compared to 
males (59.9%). The data among the obese population showed 
a four-fold increase in obesity among 25-34 year olds (41.9%) 
when compared to the 15-24 year olds (10.6%). Central obesity, 
measured as waist circumference, has been shown to correlate 
well with visceral fat and in association with a BMI greater 
than 25 in adults is a risk factor for NCDs. The data show that 
35.4% of the population is centrally obese with a significantly 
higher proportion of females (54.2%) affected compared to 
males, 54.2% and 18.4%, respectively (data not shown). Based 
on measurements on venous samples, the prevalence of dia-
betes among 15-64 year old adults in the RMI is 19.6% with 
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Table 4. NCD Risk Factors by Gender, NCD Risk Factors STEPS 
Report, Republic of the Marshall Islands Residents Age 15-64, 2002
Risk Factor % Total

(N=3045)
% Male 

(n=1234)
% Female
(n=1811)

Current smoker 23.1 39.5 6.0
Current alcohol use 19.3 33.5 4.5
Binge drinking 65.7 67.1 55.0
Consume <5 servings 91.0 91.9 90.1
Low activity 66.1 61.3 70.3
Overweight (BMI 25-29.9) 30.9 33.3 28.3
Obese (BMI ≥30) 31.6 26.6 37.1
Overweight + Obese 62.5 59.9 65.4
Central obesity 35.4 18.4 54.2
Hypertension (≥140/90) 10.5 11.6 9.3
Elevated cholesterol (≥200mg/dl) 21.6 20.3 22.9
Low HDL (≤35mg/dl) 39.1 48.8 29.1
Elevated triglyceride (≥151mg/dl) 7.8 9.5 6.0
Elevated FBS (≥126 mg/dl) 19.3 18.6 20.1
Diabetes 19.6 18.9 20.5

Data source: WHO, NCD Risk Factors STEPS Report, RMI, 200214

a slightly higher proportion among women (20.5%) compared 
to men (18.9%).  
 Five critical risk factors for NCD, including daily smoking, 
overweight or obese, raised blood pressure, consuming fewer 
than 5 servings of fruits and vegetables, and low level of physi-
cal activity, were aggregated to examine the risk of NCD in the 
study population.  Participants were divided into three groups: 
high (3-5 risk factors), moderate (1-2 risk factors) and low (no 
risk factors). Using this stratification, 60.2% of the study popu-
lation was at high risk, 39.1% at moderate risk and only 0.7% 
at low risk for developing a chronic disease (Table 5). When 
combining these risk factors, the risk for developing NCDs 
is very high among the residents of the RMI and every effort 
should be made to address these risk factors at the individual, 
community, and national levels. 

RMI High Schools Youth Risk Behavior Survey
The results of the YRBS survey (Table 6), showed that between 
2003 and 2007, the proportion of students who were overweight 
or obese decreased from 42.6% to 40.6%. When the data are 
separated into overweight students and obese students and fur-
ther examined, there is an overall decline in the proportion of 
overweight students between 2003 and 2007 (23.7% to 15.0%); 
whereas students who were obese steadily increased in the same 
period from 18.9% to 25.6%.15 The data seems to indicate that 
overweight students are progressing to obese status rather than 
converting to a healthy weight. Additionally, almost one third 
of the students are trying to lose weight through exercise and 
food restriction. Dietary habits show that students continue to 
eat few fruits and vegetables, and a large proportion are not 
physically active while in school. 

Table 5. Combined Critical Risk Factorsa for NCD, NCD Risk Fac-
tors STEPS Report, Republic of the Marshall Islands Residents 
Age 15-64, 2002
Combined Risk % Total

(N=3045)
% Male

(n=1234)
% Female
(n=1811)

High Risk 60.2 62.1 58.4
Moderate Risk 39.1 37.1 41.0
No risk 0.7 0.8 0.6

aRisk factors – daily smoking, overweight or obese, raised blood pressure, consuming 
fewer than 5 servings of fruits and vegetables, and low level of physical activity.
Data source: WHO, NCD Risk Factors STEPS Report, RMI, 200214

Diabetes Specific Data
Diabetes Prevalence
Based on the findings of the NCD-STEPS survey, the prevalence 
of diabetes among 15-64 year old adults in the RMI is 19.6% with 
a slightly higher proportion among women (20.5%) compared 
to men (18.9%). A Microsoft Excel-based data file is used to 
record patient encounters in the Public Health Diabetes Clinic. 
However, it is unable to perform the functions of a clinical care 
database or produce aggregated summary reports of patients 
or services rendered. Currently, there are 533 patients listed in 
the database, but no summary reports or other information can 
be aggregated or extracted from the data system. 

Description of the Administrative System
Legislation and Regulations
RMI legislation provides the Ministry of Health the overall 
authority to provide for the health, safety, and welfare of the 
residents of RMI and laws on tobacco control, prohibition of 
smoking in public areas, and food safety: 

Table 6. Youth Risk Behavior Survey, High School Students, Republic 
of the Marshall Islands, 2003 and 2007
Weight and Weight Management 2003 2007
Overweight (BMI ≥85% and <95%) 23.7 15.0
Obese (BMI ≥95%) 18.9 25.6
Overweight + Obese 42.6 40.6
Trying to lose weight 34.8 37.1
Exercised to lose weight 60.8 61.3
Ate less food to lose weight 56.5 52.5
Dietary Behavior 2003 2007
Ate fruit 1+ times in past 7 days 80.7 77.0
Ate green salad 1+ times in past 7 days 65.4 59.9
Physical Activity 2003 2007
Attended PE 1+ days 57.9 55.9
Attended PE class daily 14.9 14.7
Watched TV 3+ hours per day 24.0 19.3
Played on team sports past 12 months 65.5 63.3

Data source: High School YRBS, Marshall Islands, 2003-200715
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 (1) Title 7 Public Health, Safety and Welfare, Chapter 1 Public 
Health and Sanitation is an Act to provide for the health, safety 
and welfare of the people of the Republic through the establish-
ment of health services, and control of sanitation, and related 
matters. 

 (2) Title 7 Public Health, Safety, and Welfare, Chapter 17 
Tobacco Control aims to reduce tobacco use and its consequent 
harm by: (a) protecting children and other nonsmokers from 
inducements to use tobacco; (b) protecting nonsmokers from 
exposure to tobacco smoke; (c) ensuring that the population is 
adequately informed about the risks of tobacco use and exposure 
to second hand tobacco smoke and about the benefits of quitting 
smoking; (d) promoting a climate where nonsmoking and the 
absence of tobacco promotion is the norm. 

 (3) Title 7 Public Health, Safety, and Welfare, Chapter 8 
Prohibition of Smoking prohibits smoking in public premises 
and public vehicles (4) Public Law 2010-37, Food Safety Act 
2010 is an Act to authorize the RMI government to provide for 
the health, safety and welfare of the people by prohibiting the 
importation, production, processing, handling, distribution, and 
domestic trade of unsafe, unwholesome and poor quality food.

Planning Documents
KUMIT (Komaron Ukot Mour Ilo Tomak – You can change 
life based on belief) is the RMI NCD/Nutrition Strategy for 
2008-2013. The KUMIT was based on the results of the 2002 
NCD Risk Factors STEPS survey that revealed significant risk 
factors that contributed to the increasing rates of morbidity 
and mortality due to chronic illnesses among RMI residents. 
KUMIT has been used to guide the planning and implementa-
tion of policy, programs, services, and activities to address 
non-communicable diseases and nutrition issues in the RMI. 
This plan is based on the Ministry of Health’s theme, “health 
is a shared responsibility” and involves government agencies, 
community groups, and non-governmental organizations in the 
implementation of the activities. 
 The NCD/Nutrition planning framework is built around six 
components: (1) NCD/Nutrition organization; (2) Tobacco 
and betel nut control; (3) Alcohol control; (4) Physical activ-
ity; (5) Healthy eating; and (6) Monitoring, evaluation, and 
surveillance. Strategies and activities were developed to meet 
the 2012 national targets through the implementation of the 
plan. These targets include: (1) Reduce the prevalence of risk 
factors (tobacco smoking, physical inactivity, consumption of 
fruits and vegetables, and alcohol use) by 10%; (2) Reduce 
the prevalence of iron deficiency anemia by 10%; (3) Increase 
exclusive breastfeeding by 10%; (4) Reduce the prevalence of 
diabetes by 10%; (5) Reduce hospital admission rates attribut-
able to NCD by 10%; (6) Reduce the rate of amputation by 
50%, and (7) Reduce cardiovascular mortality by 10%.16

 
Policy and Procedure Manual
There are no policies and procedures manuals for the Majuro 
Hospital Diabetes Clinic or the Public Health Diabetes Clinic. 
In a conversation with Dr. R. Maddison (October 21, 2010), it 
was reported that he is working with the Diabetes Task Force to 

review and adapt the Diabetes Performance Measures: Majuro 
Hospital Diabetes Clinic (Table 7) that will establish the basic 
guidelines and standards for the provision of clinical services 
for patients with diabetes. 

Funding and Resources
Major funding sources to support the administration and ac-
tivities include $86,000 from the CDC for diabetes prevention 
and control; $100,000 for activities related to the prevention 
and control of tobacco use; and $100,000 from the American 
Recovery and Reinvestment Act of 2009 (ARRA) to work with 
communities to develop policies for nutrition, physical activity, 
and tobacco control. Funds from international sources include 
$50,000 every two years from WHO to develop and implement 
small projects in the communities related to physical activity, 
nutrition, food safety, and health promotion in schools. Ad-
ditional international funds of $120,000 are provided by the 
WHO-SPC (2-1-22 Program) to help implement the activities 
described in the KUMIT. These major sources of funding are 
received by the Ministry of Health in Majuro and distributed 
to the Bureaus of Kwajalein Atoll and Outer Islands. 

Health Insurance
The Republic of the Marshall Islands, Ministry of Health, 
Supplemental Health Plan enables subscribing members to ac-
cess approved medical facilities in Hawai‘i and obtain services 
such as routine doctor visits not covered under the Basic Health 
Plan. The Supplemental Health Plan is open to all residents of 
the Marshall Islands, Marshallese working as Foreign Mission 
employees, and full-time students studying overseas. In the 
Marshall Islands, benefits under the Basic Health Plan include 
all health care provided at an approved Provider Facility. Outside 
of the Marshall Islands, benefits under the Basic Health Plan 
include health care approved by the National Medical Referral 
Committee and emergency care when traveling and provided 
within 30 days of departure. The Supplement Health Plan pays 
for services according to the schedule of benefits (80% of ap-
proved services with 20% co-pay) up to an annual maximum 
of $100,000 per person after an annual deduction of $200. The 
monthly premium for a single resident is $60, whereas the pre-
mium for a family up to five members is $180, and $240 for a 
family of 6-10 members. In 2009, there were 1.046 enrollees 
in the Supplemental Health Plan, which represents 1.9% of the 
estimated 2009 population of 54,065 residents.13 

 
Partnerships and Collaborations
The DPCP established several working partnerships with local 
community groups and with international organizations. Local 
collaborations with groups in the RMI include: (1) National 
Women’s Organization, to support their annual meeting and 
provide training, screening, and educational materials to the 
women; (2) Youth to Youth in Health to conduct health cam-
paigns in tobacco cessation, physical activity, and nutrition 
through educational sessions and community outreach to include 
radio spots, flyers, posters, and educational materials; (3) The 
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Table 7. Diabetes Performance Measures: Majuro Hospital Diabetes Clinic, 2010
Measure Performance Criteria

Frequency of visits If meeting goals: Every 4-6 months
If not meeting goals: Every 3 months or as indicated

Fasting or random blood sugar Every diabetic visit
Weight/Height (BMI) Every visit
Cardiovascular assessment BP every visit

EKG/CXR: Baseline PRN
ASA therapy for patients >40 years old
K+ level: Once or if indicated

Feet examination Foot exam without shoes/socks: Every visit
Lower extremity sensory exam: Perform a comprehensive vascular, neurologic, 
musculoskeletal, skin and soft tissue exam at least once a year (See Diabetes Foot 
Screening Form)

Eye examination Dilated eye examination yearly (Type 2)
Dilated eye examination 3-5 years (Type 1)

Lipid profile Initial diagnosis: Total cholesterol and triglycerides
 • If total cholesterol >200mg/dl: Lipid counseling
 • If total cholesterol >240mg/dl: Check HDL and LDL, start statins
If meeting goals: Annual or as indicated
If not meeting goals: Every 3-4 months or as indicated

Hemoglobin A1c Every 3-6 months
Creatinine Annual or every 3-6 months if abnormal
UA for Microalbumin Annual: If >30mg, start ACE inhibitor
Flu vaccine Annual
Pneumovax Once
Tetanus toxoid Every 10 years
Nutritional therapy 2 or more per year
Health Education/Self-Management Training SBGM: Blood glucose monitoring should be encouraged in all patients to help reach 

and maintain treatment goals
 • Education visits: 1 or more per year
 • Educational needs should be assessed at time of diagnosis and when there 
   is poor clinical control or a major change in therapy
 • Self-management education needs and plans should be documented in the medical 
   record and acknowledged by all providers

Oral/Dental screening Annual
Smoking cigarettes Advise to quit smoking: Every visit
Other metabolic conditions Uric acid: Annual

CBC: Once or as indicated
Data source: Personal communication, Dr. R. Maddison (October 21, 2010)

Men’s Organization to establish garden projects at churches and 
provide training and education on agriculture and nutrition; (4) 
Community Health Volunteers for women to promote physical 
activity in the community such as: organize walks and weight 
loss competitions, and organize health screening in communi-
ties that includes measurements for BMI, and waist circumfer-
ence; (5) Momman in Keimokran Ilo Ejmour (Men’s Church 
Group from different denominations) to organize community 
activities and collaborate with Ministry of Health to provide 
training; assessment for NCD needs; screening for obesity, 
HTN, diabetes, and establish mini-projects in the communities 
that include sports activities and gardening; and (6) Diabetes 
Wellness Center to provide nutrition training and staff funding 
for physical activities in the program.

 The collaboration with international organizations includes: 
(1) UNICEF sponsored Vitamin A campaign for children 6 
months to 4 years of age; (2) Volunteer dietitian from Japan 
assigned to Health Promotion and Disease Prevention Program 
for two years; (3) Two health consultant trainers, funded by 
Taiwan, for the National Training Workshops that provides train 
the trainer sessions for teachers and health care providers on 
diet, nutrition, and physical activities targeting young children 
in the schools.

Research
No known research activities related to NCDs or diabetes are 
currently conducted in the RMI. 
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Description of Clinical Services System
Medical and Health Professionals
In the RMI, three bureaus provide the direct health care services: 
The Bureau of Majuro Atoll Health Care Services (BMAHCS), 
the Bureau of Kwajalein Atoll Health Care Services (BKAHCS), 
and the Bureau of Outer Islands Health Care Services (BOI-
HCS). The health and medical care providers in these bureaus 
provide: (1) Clinical care services in the hospitals, health care 
centers, and as outreach activities; (2) Primary health care and 
preventive services in the hospital, health care settings, schools, 
communities, and house-to-house outreach; (3) Health promo-
tion and education activities and special projects with community 
groups; and (4) Data collection to monitor health indicators, 
health care provision, and assessment of the health care system. 
 Under the Bureau of Majuro Atoll Health Care Services 
(BMAHCS), there are three facilities – the Leroij Atama Zedkeia 
Medical Center with 101 beds, the Laura Health Center, and 
the Rongrong Health Center. In addition, there are four private 
clinics that provide services and include the Majuro Clinic 
(medical services), Capital Dentistry (dental services), and 
the Eyesight Professional, and Opticare (optometry services). 
Table 8 lists the medical and allied health personnel for each 
of the three bureaus.13 

Outreach and Prevention
The Health Promotion and Disease Prevention (HPDP) Program 
staff provides a variety of outreach and prevention services 
that include, community presentations on diabetes risk fac-
tors, nutrition, and physical activity that are supported with 
educational brochures and materials, radio spots, posters, and 
announcements; school presentations and activities that engage 
the students around nutrition and physical activities; and health 
fairs, church gatherings, and community events. A major event 
is the “train the trainers” workshop for teachers, which is held 
during the summer and before school begins. The educational 
sessions provide “back to school tips” for teachers and students, 
and cover food safety, the importance of eating well, hand wash-
ing, and the importance of physical activities. A major annual 
event is the “Legislator Luncheon” which provides education 
and information to legislators to increase their awareness of 
health issues and the policies required to address the problems. 
Success of the previous Legislator Luncheon led to a law that 
banned the selling of betel nuts in the Marshall Islands. In the 
future, the Legislator Luncheon will focus on national policies 
to ban the sales and distribution of junk food to students in and 
around the schools. 
 There is an equivalent of 9.3 full time positions in both the 
HPDP program and public health nursing that provide these 
outreach and prevention services in the community—14 public 
health nurses (at 50% FTE each) provide outreach and preven-
tion activities; one Outreach Worker (50% FTE) and one Health 
Educator (80% FTE) for outreach and prevention activities in 
the community; and one Physical Activity Coordinator who 
conducts physical activity programs in the Diabetes Wellness 
Center (50% FTE) and provides community-based activities 

Table 8. Medical Providers, RMI Ministry of Health Bureau, 2009
Position BMAHCSa BKAHCSb BOIHCSc Total

PHYSICIANS
Family Practitioner 9 2 1 12
General Practitioner 0 0 1 1
Internist 1 1 0 2
Pediatrician 2 1 0 3
Ob-Gynecologist 2 2 0 4
Ophthalmologist 1 0 0 1
Psychiatrist 1 0 0 1
Orthopedic surgeon 1 1 0 2
General surgeon 1 2 0 3
Urologist 0 1 0 1
Radiologist 1 0 0 1
Pathologist 1 0 0 1
Anesthesiologist 1 2 0 3
SUBTOTAL 21 12 2 35

ALLIED HEALTH 
Medical Assistant 3 0 0 3
Health Assistant 5 0 56 61
Dentist 5 2 0 7
Graduate Nurse – PH 26 8 - 34
Graduate Nurse – Clinical 72 22 - 94
Practical Nurse – PH 12 10 - 22
Practical Nurse - Clinical 18 0 - 18
Nurse Aide – PH 4 0 - 4
Nurse Aide - Clinical 23 0 - 23
SUBTOTAL 168 42 56 243
GRAND TOTAL 189 54 58 278

aBureau Majuro Atoll Health Care Services. bBureau Kwajelein Atoll Health Care 
Services. cBureau Outer Islands Health Care Services. Data source: “Kumiti Ejmuur” 
RMI Annual Report, FY 200913

(for remaining 50%). There are needs for further education and 
training of outreach and prevention staff to include sessions on: 
communication skills, public relations, the nutritional value of 
foods (calories, sodium, fat, sugar), and self-managing diabetes 
and its complications.

Screening and Diagnosis
Diabetes screening services are provided, upon request by the 
patient, in a variety of settings that include, regular clinic visits, 
outreach activities at the workplace, health fairs, special com-
munity events, and church events. There are no written criteria 
to determine people at risk who should be screened or written 
protocols for follow up for patients with elevated blood glucose 
levels. Patients who screen positive for diabetes are given a 
referral to the next Tuesday morning clinic for their first visit 
with fasting blood sugar values. There is a need to develop 
policies and procedures or standards for diabetes screening and 
referral for patients who screen positive.
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Treatment and Management
Treatment and management services for patients with diabetes 
are provided in the Majuro Hospital Diabetes Clinic by the public 
health staff. There are no policies and procedures or standards 
to provide the guidance to assure that the services patients 
are receiving are consistent, comprehensive, and high quality. 
Patients are also given the choice of selecting a care provider 
between public health physicians in the clinic or physicians 
that provide curative services in the hospital as outpatients. 
Because there are no mechanisms for linkage between the 
“public health” physicians and the “curative” physicians there 
is fragmentation and loss of continuity in the care for patients 
with diabetes and other chronic diseases.

Renal Dialysis
On October 22, 2010, the RMI Minister of Health and the Am-
bassador from Taiwan dedicated and opened the new Majuro 
Dialysis Center. The Taiwan government donated two dialysis 
units and the Taiwan Health Center worked with the Ministry of 
Health to prepare the facility and provide opportunities for two 
nurses and one physician to receive extensive training on renal 
dialysis in Taiwan. The dialysis center will be open to provide 
services to patients in Majuro when staff training is completed.

Foot Care Clinic
The prevalence of lower limb amputations secondary to the 
complications of diabetes has been a problem in the RMI for 
many years. In 2004, there were 81 patients that required amputa-
tions with a gradual decline to 53 patients in 2006. However, by 
2008, there was a 24% increase in the rate of amputations and 
a peak of 82 patients who required an amputation in 2009. As 
a result of these data, the DPCP and the Public Health Diabetes 
Clinic in collaboration with WHO, the Taiwan Health Center, 
and the Ministry of Health Rehabilitation Unit developed the 
Diabetes Foot Care (DFC) Clinic in January 2010. The DFC 
Clinic is conducted on Monday and Friday mornings with a 
maximum of 10 patients per session to ensure that all patients 
receive nutrition counseling, tobacco cessation education, and 
comprehensive foot screening. Data were obtained in a conver-
sation (October 21, 2010) with I. deBrum, Director of Health 
Promotion and Disease Prevention Program and the Chief of 
the Physical Therapy Program. During January through Sep-
tember, 2010, there were a total of 346 new patients referred 
to the DFC Clinic and provided comprehensive services, an 
additional 254 patients were seen for follow-up care and 86 
patients were referred to the Diabetes Wellness Center for their 
intervention program. 
 The data for amputations for a 9-month period in 2010 revealed 
that 62 patients required amputation of the lower extremity 
secondary to the complications of diabetes. However, the data 
does not differentiate between patients living on Majuro and 
patients from the outer islands. It would be important to stratify 
the data based on patient residence because the DFC Clinic 
and the Diabetes Wellness Center program in their efforts to 
prevent amputation are available to patients on Majuro and it 

has been recognized that a large number of patients requiring 
amputation are being referred from the outer islands. 

Diabetes Wellness Center
Between 2002 – 2005, the Canvasback Mission conducted a 
research project involving patients diagnosed with diabetes to 
determine if changing lifestyle behaviors, diet, and physical 
activity can have a positive impact in weight, blood sugar, 
cholesterol, triglycerides, and Hb A1c measurements. Informa-
tion and data were obtained in a conversation with T. Smith, 
Director of the Diabetes Wellness Program (October 19, 2010). 
Two cohorts of 60 clients each were selected. The control 
group received blood glucose monitoring and the interven-
tion group received blood glucose monitoring, education on 
healthy lifestyles including how to eat healthy foods, cooking 
demonstrations, and exercise. After following the two cohorts 
for 12 weeks, there were significant positive results in all the 
measurements in the intervention group when compared to the 
control group. In 2006, based on the results of this research 
project, the interventions were used to develop the lifestyle and 
behavioral change program at the Diabetes Wellness Center. 
Since that time, there have been 13 cohorts of approximately 
40 participants who start the program and an average of 30 
participants graduate in each cohort from the program. This 
intervention continues with the 14th cohort starting in October 
2010. In each cohort, among those participants who complete 
the program, there is evidence of significant improvements in the 
majority of participants for several of the body and biochemical 
parameters measured. 
 In addition to the diabetes wellness intervention, the Center 
also has a restaurant and a bakery that is open to the public and 
serves a buffet breakfast and lunch. Meals are discounted for 
participants in the wellness intervention program. The restaurant 
serves between 30 to 40 people per day. There are also daily 
exercise programs that are open to the public, and two garden 
projects on the hospital grounds--one produces the vegetables 
used in the restaurant and the other garden is for the participants. 
The garden project is an important component of the wellness 
program because it provides an opportunity for physical activity, 
produces the vegetables for the cooking demonstrations, and 
supports and promotes the message of “healthy lifestyles”.

Hyperbaric Chamber
The Republic of the Marshall Islands has one hyperbaric cham-
ber located at the Majuro Hospital. To date, 13 patients at risk 
for lower limb amputation have been treated in the chamber 
and amputation of the lower extremity was prevented in ten 
of the patients. 

Description of the Support Services System
Diabetes Health Education Materials
The DPCP currently uses culturally appropriate diabetes and 
other NCD educational materials and brochures in Majuro. Ex-
amples of these materials include: How Do You Get Diabetes? 
(Kwjela ke owi wawein?) You Should Stop Eating Fatty Food 
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(Kwon kadiklok am mōñā mōñā ko rokuriij), Youth - Health 
Guide (Jodrikdrik Ran, Reitok Mõk), Control Your Diabetes 
For Life (Kejbarok Naninmej In Tonal Eo Ibbam Toon Wot Am 
Mour), Small Steps Big Rewards, 10,000 Steps, Benefits of 
Physical Activity (Papa Ola Lokahi, Pacific Diabetes Educa-
tion Program);17 Types of Foods for Diabetes and Nutritional 
Tips, Basic Food Groups, Healthy Lifestyles, and Diabetes 
Prevention and Management in the Pacific Islands (SPC);18,19 
and You Can Control Your Diabetes: Health Passport (Taiwan 
Health Center and the RMI Ministry of Health).20

 
Pharmacy Services
The pharmacy at the Majuro Hospital provides pharmaceutical 
services to the inpatient facility, the public health clinics, and 
the dispensaries. The pharmacy is staffed by one pharmacist 
and four pharmacy technicians. 
 The medications available for the control of diabetes in-
clude: Metformin, Glyburide, and insulin. The pharmacy does 
not provide syringes or needles for the injectable insulin, nor 
glucometers or strips; however, needles and syringes may be 
obtained from hospital supply. Other medications commonly 
used by patients with diabetes with co-morbid conditions include: 
statin and anti-hypertensive medications (Analpril, Atenolol, 
Nifidipine).
 Administrative issues include: (1) The medication/drug 
ordering and procurement process is cumbersome and time-
consuming; (2) There are multiple drug vendors and the quality 
of the drugs from foreign pharmaceuticals is questionable due to 
varying or unknown regulatory practices; (3) There is inadequate 
space for storage of medications and supplies; (4) There is a 
need for an inventory management system; and (5) There are 
training needs for the pharmacy technicians including: patient 
counseling on drug use and side effects, basic pharmacology, 
customer service, and dosage calculations.

Laboratory Services
All of the basic laboratory tests are available for diagnosing 
and monitoring the treatment and management of patients 
with diabetes. These laboratory tests include: blood glucose, 
Hemoglobin A1C, total cholesterol, triglycerides, urinanalysis for 
microalbuminuria, and renal function tests. No major problems 
were reported. 

Description of the Data System
The current data system is a Microsoft Excel-based spreadsheet 
that documents patient encounters in the Public Health Diabe-
tes Clinic. Currently, there are 533 active patients listed in the 
program, however, no other information can be extracted from 
the data system. In addition, there are no policies and procedure 
manuals for data collection, data entry and data management 
and reporting.  Currently the spreadsheet is populated with 
data extracted from the medical records and there are no data 
collection forms, and no summary reports.
 RMI plans to implement the Chronic Diseases Electronic Man-
agement System (CDEMS) in Majuro and eventually convert 

the Patients Electronic Care System (PECS) that is now being 
used in Ebeye to CDEMS so that there will be consistency in 
data collection and management in the two major sites in the 
Marshall Islands. The Director of IT Services received training 
on the development and implementation of the CDEMS data 
system. In October 2010, a pilot project was initiated at the 
Majuro Hospital Public Health Diabetes Clinic and conducted 
on the days that the diabetes clinic is open. The Director of 
IT Services and the NCD Coordinator attend the clinic to col-
lect data using CDEMS data forms that are completed by the 
physicians and enter the data into the CDEMS database. With 
the successful implementation of the CDEMS in the Majuro 
Hospital, the system will be expanded to include the Laura 
Health Center and the Diabetes Wellness Center.

Conclusion: Prioritized Issues and Needs
Some of the highest rates of diabetes and other chronic diseases 
are experienced by Pacific Islanders. To begin to address this 
situation, the first step is to identify and describe the burden 
of chronic diseases and diabetes, describe the programs and 
agencies responsible for providing the health and medical 
care to patients, and assess the capacity of the administrative 
and clinical system of services to provide the infrastructure 
to address the problems. This report presents the issues and 
problems that need to be addressed to make a positive impact 
on the disparities in health caused by NCDs. 
 Mortality data show that sepsis, cancer, diabetes-related, 
pneumonia, and hypertension were the leading causes of 
death in the RMI. Findings from RMI NCD-STEPS surveys 
reveal that low consumption of fruits and vegetables, lack of 
physical activity, and lifestyle behaviors are associated with 
overweight and obesity. Overall, 62.5% of the population is 
overweight or obese starting with 34.5% of the 15-24 year olds 
and dramatically increasing to 74.2% of the 25-34 year olds. 
These data suggest that there is a trend of significant weight 
gain between the late adolescent years and early adulthood 
and identifies a prime intervention period to implement health 
campaigns aimed at preventing obesity. Data on the overall 
prevalence of diabetes for Majuro are not available, however, 
based on the NCD-STEPS survey for RMI, the prevalence of 
diabetes among 15-64 year old adults is 19.6% with a slightly 
higher proportion among women (20.5%) as compared to men 
(18.9%). Although chronic disease surveillance system data, 
local population survey data, vital statistics, and program data 
exist,21  there continues to be limited availability of these data 
and a paucity of published data. Often mortality, morbidity, 
and risk behavior data across the Pacific jurisdictions cannot be 
compared because of differences in defining the data elements, 
data collection methods, and timeliness of reporting.
 The description of the system of services reveals that there is 
one major planning document – the RMI NCD/Nutrition Strat-
egy for 2008-2013 (known as the KUMIT) that is based on the 
findings of the NCD-STEPS Survey. This document will guide 
the planning and implementation of policies, programs, services, 
and activities to address NCD and nutrition issues. There is 
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Table 9. Administrative Issues Priority Ranking
Priority Rank Issue/Need Average Scorea

1 Need to encourage and gain commitment for the implementation of the activities defined in the KUMIT 11.7
2 Need to develop policy and procedures for the provision of services for diabetes and NCDs 15.7
3 Need for training of Diabetes and NCD Staff on data analysis reporting, and utilization 16.0
4 Need to address the limitation of funding and resources for diabetes and NCDs 20.3
5 Need to repeat the NCD STEPS survey in 2012 26.3
6 Need to encourage research on all aspects of diabetes and NCDs 36.0

aLower the score, higher the priority

Table 10. Clinical Issues Priority Ranking
Priority Rank Issue/Need Average Scorea

1 Need for a team and “1-Stop” approach to providing comprehensive care in the PH Diabetes Clinic 23.6
2 Need for training of Outreach Staff on: communication skills, public relations, nutrition value of foods, self care management 24.9
3 Need for policy/procedures for follow-up of referrals of patients who are screened positive 25.8
4 Need for specialty training on diabetes treatment and management for physician(s) and nurse(s) 27.3
5 Need to educate patients and families on diabetes self-management skills 27.4
6 Need for a Legislative Luncheon to increase awareness and educate on diabetes and NCD issues 31.1
7 Need for standards on test values for screening - review ADA and IDF standards 33.0
8 Need to identify a physician to be trained for the Hemodialysis Center 33.6
9 Need to address the problems in the pharmacy: ordering and procurement, inventory, storage, quality of drugs and training of Pharmacy 

Staff: basic pharmacology, patient counseling, customer service, dosage calculation
36.3

aLower the score, higher the priority

little coordination or communication between the health care 
providers in the hospital and public health clinics. There is no 
policy and procedure manual for the hospital or public health 
diabetes clinics, however, the Diabetes Performance Measures 
are being developed that will establish the basic guidelines 
and standards for providing clinical services for patients with 
diabetes in both the hospital and public health clinics. There 
are also several administrative issues in the pharmacy that need 
to be addressed. 
 Based on these findings (Table 9) the top three administra-
tive priority needs identified by the assessment participants 
included: (1) Need to encourage and gain commitment for the 
implementation of the activities defined in the KUMIT; (2) 
Need to develop and implement policy and procedures for the 
provision of services for diabetes and NCDs; and (3) Need for 
training of Diabetes and NCD staff on data analysis reporting, 
and utilization. The top three clinical priority needs identified 
(Table 10) included: (1) Need for developing a team and “one-
stop” approach to providing comprehensive care in the Public 
Health Diabetes Clinic; (2) Need for training of outreach staff 
on communication skills, public relations, nutritional value 
of foods, and self-care management; and (3) Need for policy 
and procedures for follow-up of referrals of patients who are 
screened positive. Tables 9 and 10 list the priority ranking of 
the issues and needs.
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An Assessment of Non-Communicable Diseases, Diabetes, 
and Related Risk Factors in the Republic of Palau: 
A Systems Perspective
Henry M. Ichiho MD, MPH; Yorah Demei; Stevenson Kuartei MD; and Nia Aitaoto MPH, MS

Abstract
Non-communicable diseases (NCD) have been identified as a health emer-
gency in the US-affiliated Pacific Islands (USAPI).1 This assessment, funded 
by the National Institutes of Health, was conducted in the Republic of Palau 
and describes the burden due to selected NCD (diabetes, heart disease, 
hypertension, stroke, chronic kidney disease); and assesses the system of 
service capacity and current activities for service delivery, data collection, 
and reporting as well as identifying the issues that need to be addressed. 
There has been a 7.1% increase in the population between 2000 and 2010. 
Significant shifts in the age groups show declines among children and young 
adults under 34 years of age and increases among adult residents over 45 
years of age. Findings reveal that the risk factors of poor diet, lack of physical 
activity, and lifestyle behaviors are associated with overweight and obesity 
and subsequent NCD that play a significant role in the morbidity and mortal-
ity of the population. The leading causes of death include heart disease and 
cancer. A 2003 community household survey was conducted and 22.4% of 
them reported a history of diabetes in the household. A survey among Ministry 
of Health employees showed that 44% of the men and 47% of the women 
were overweight and 46% of the men and 42% of the women were obese. 
Other findings show significant gaps in the system of administrative, clinical, 
and support services to address these NCD. Priority issues and needs for 
the administrative and clinical systems were identified.  

Introduction
This paper presents findings from an assessment of the capac-
ity of the administrative, clinical, support, and data systems to 
address the problems of non-communicable diseases (NCD) 
including diabetes and its risk factors in the Republic of Palau 
during April 26-30, 2010. Data and information were obtained 
through review of existing plans, reports, and documents; in-
terviews were conducted with selected key informants; issues 
and needs were identified, and groups of administrators and 
clinicians were used to define the priorities. (See article in this 
issue: Assessing the System of Services for Chronic Disease 
Prevention and Control in the US-affiliated Pacific Islands: 
Introduction and Methods).2 This work was funded by the 
National Institutes of Health, Institute on Minority Health and 
Health Disparities. 

Geography of the Republic of Palau
The Republic of Palau consists of more than 340 individual 
islands, of which nine are inhabited, in island groups found at 
the western edge of the Caroline archipelago in the west central 
Pacific Ocean about 500 miles equidistant from the Philippines 
to the west and from Papua New Guinea to the south. The 
main island group, called the Palau Islands, contains most of 
Palau’s 189 square miles of land area and the majority of its 
population. These nine islands make up the 16 states in Palau. 
The northern-most portion of the Palau Islands is volcanic in 
origin and includes Babeldaob, the largest island in the republic 
which is 27 miles long and 15 miles across with 80% of the 

total land area. Babeldaob is comprised of ten states, each 
with coastal and interior areas. The new capital of Palau was 
officially opened in 2006 in Melekeok State on the island. The 
Capital and all of the states of Babeldaob are now accessible 
with the new Compact Road. Kayangel island, located 25 miles 
from the tip of Babeldaob, is the only true coral atoll that is 
surrounded by reefs and is known for its fishing. Koror island, 
the gateway to the Republic of Palau, is only 3.5 miles long, has 
a land area of 7.1 square miles and is the center of government 
and commerce and home to two thirds of Palau’s population. 
Remnants of ancient uplifted coral reefs, undercut by the ac-
tion of the waves and covered with dark green foliage, the 426 
Rock Islands lie in a 23-mile long lagoon between Koror and 
Peleliu and is one of the world’s renowned diving sites. The 
islands of Peleliu and Angaur are to the southwest of the Rock 
Islands and are sites of major battles during WWII. The outer 
islands — the southwest states of Sonsorol (Fanna, Sonsoral, 
Pulo Anna and Merir Islands) and Hatohobei (Tobi Island, 
Helen Reef, Transit Reef) are sparsely populated, remote and 
undeveloped.3-6

Population and Characteristics 
of the Population
According to the 2010 census, the population of Palau increased 
by 7.1% from 2000 to 2010. Despite the overall increase, there 
were significant declines in specific age groups. The largest 
declines occurred in children under 5 years (15.2%) and 5-9 
years old (12.2%) and adults 25-34 years old (23.6%). The 
data also reveal that there the largest increases occurred among 
adults 45-54 years (46.4%) and 55-64 years old (58.2%).7 The 
significance of these increases among the older population is 
that they are at higher risk for NCDs which may require more 
services and impact the health care delivery system (Table 1).
 According to the Office of Planning and Statistics, 2005 Cen-
sus Monograph – Population and Housing Profile, the median 
household income in 2004 for Palau was $15,107 and the mean 
income was $20,422. Household income varied geographically 
throughout Palau with Koror State having the highest median 
income at $23,902 because of better and higher paying jobs. 
In contrast the rural states tended to report lower household 
incomes in the range of $5,000-$7,000.8 

Morbidity and Mortality Data
Leading Causes of Death
Mortality data were obtained (April 28, 2010) from L. McDon-
ald and L. Samsel, Epidemiologists for the Bureau of Public 
Health. Mortality data were aggregated for 2006-2009 and crude 
mortality rates per 100,000 population were calculated based 
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Table 1. Population by Age Groups, Palau, 2000 and 2001
Age 2000 2010 Difference Percent
<5 1451 1230 -221 -15.2
5-9 1782 1565 -217 -12.2
10-14 1731 1848 117 6.8
15-19 1505 2014 509 33.8
20-24 1374 1550 176 12.8
25-34 3998 3053 -945 -23.6
35-44 3564 3805 241 6.8
45-54 2049 3000 951 46.4
55-64 941 1489 548 58.2
65-74 592 677 85 14.4
75+ 505 648 143 28.3
Total 19492 20879 1387 7.1

Data source: US Census Bureau, International Database Website7

Table 2. Leading Causes of Death, Palau, 2006-2009
Cause of Death 2006 2007 2008 2009 2006-

2009
Ratea

Cancer 30 22 33 38 123 154.5
Heart Disease 19 32 38 34 123 154.5
Injury 17 22 22 16 77 96.7
Septicemia 10 16 29 19 74 92.9
Respiratory 11 16 11 31 69 86.7
Cerebrovascular 15 18 12 14 59 74.1
Kidney Disease 13 8 8 11 40 50.2
Unknown/other 10 0 14 9 33 41.4
Liver Disease 7 0 4 8 19 23.9
Total 132 134 171 180 617 774.9

aCrude mortality rate/100,000 population based on 2005 census. Data source: Personal 
communication, L. McDonald and L. Samsel (April 28, 2010)

Table 3. Fruit and Vegetable Consumption Among Adults, Palau 
Community Assessment, Palau, 2003
Frequency Percent

Fruit Vegetable
1-2 days 50 25
7 days 19 35
Servings Percent
1 serving 60 44
2 servings 25 37
3 servings 10 16
4 servings 2 2

Data source: PowerPoint presentation, J.A Erb-Alvarez (March 10, 2005)

on the Palau 2005 census of 19,907 residents. The overall crude 
mortality rate for 2006-2009 was 774.9/100,000 population. The 
leading causes of death were cancer and heart disease (154.5) 
each, followed by injury (96.7), septicemia (92.9), respiratory 
disease (86.7), and cerebrovascular accident (74.1) (Table 2).

Medical Referrals
Y. Demei, NCD Program Coordinator (April 27, 2010) provided 
data on medical referrals. During 2009, there were a total of 
85 off-island medical referrals for various medical conditions 
that required care that was not available in Palau. Of these 85 
patients, 12 patients (14%) had been diagnosed with diabetes 
and of these patients, six were referred for treatment for an 
ophthalmologic condition (retinopathy, cataract, glaucoma), 
two for renal disease, one for heart disease, one for a mass in 
the liver, and two for orthopedic conditions. 

Population-Based Surveillance Data
Palau Community Assessment, 2003
A comprehensive household survey of all of Palau was under-
taken in 2003 where 15,177 persons were surveyed from 5,503 
households. Data were obtained from a PowerPoint presentation 
(March 10, 2005) by J.A. Erb-Alvarez, Bureau of Public Health 
Epidemiologist. According to the survey results, 61.5% of the 
households reported a history of chronic illnesses among family 
members either living or dead. Of the top ten reported chronic 
illnesses among residents age 15 years and older, hypertension 
was the most prevalent (24.1%), followed by diabetes mellitus 
(22.4%), asthma (9.8%), and cardiovascular disease (6.9%). 
 Data on dietary patterns of fruit and vegetable consumption 
(Table3),  reveal that 50% of the respondents reported eating 
fruit on 1-2 days of the week and 19% reported eating fruit 
7 days of the week. Of those respondents who eat fruit, 60% 
reported having one serving per day, 25% had 2 servings per 
day, 10% had 3 servings per day, and 2% reported eating 4 or 
more servings of fruit per day. For vegetable consumption, 25% 
of the respondents reported eating vegetables on 1-2 days of the 
week and 35% eat vegetables 7 days of the week. Of those who 
eat vegetables, 44% reported eating one serving of vegetable 
per day, 37% had 2 servings per day, 16% had 3 servings per 
day, and 2% reported eating 4 or more servings of vegetables 
per day.
 Data for leisure physical activities (Table 4), showed that 
79.8% of the respondents reported that their leisure time involved 
mostly sitting, resting or standing with no physical activity last-
ing more than 10 minutes. The data related to vigorous activities 
showed that 25.9% reported performing activities like running 
or other strenuous sports. Of those who participated in vigorous 
leisure time activities, 43.7% were active on 1-2 days, 22.8% 
on 3-4 days, 15.6% on 5-6 days, and 17.9% on 7 days. In as-
sessing transportation mode, 53% of the respondents reported 
that they walked or used a bicycle for at least 10 minutes to get 
to and from places. Of these, 24.1% walked or bicycled on 1-2 
days, 19.3% on 3-4 days, 26.4% on 5-6 days, and 30.2% on 7 
days. 
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NCD Mini-STEPS Survey of Ministry of Health 
Employees, 2009
As part of the Ministry of Health’s (MOH) Healthy Workplace 
Program, a mini-STEPS survey was conducted with MOH em-
ployees in selected MOH worksites as a baseline for monitoring 
and evaluation. Y. Demei, NCD Coordinator, provided data from 
a PowerPoint presentation, How Healthy is Palau Ministry of 
Health? (No date). A total of 180 out of 300 employees (60%) 
participated in the survey of which 25% were men and 75% 
were women; 31% were between 21-35 years of age, 50% were 
between 36-50 years of age, and 19% were over 50 years of age. 
 The results show that 45% of the survey respondents consume 
five or more servings of fruit and vegetables, 96% have sedentary 
jobs that involve mostly sitting or standing, 36% report walking 
or cycling to and from places, and 61% are physically inactive 
during their leisure time with their recreation involve mostly 
sitting. The BMI measurements show 9 out of 10 employees 
were overweight or obese: 44% of men were overweight and 
46% were obese and 47% of women were overweight and 42% 
were obese. Blood pressure measurements showed 24.7% of 
the participants were hypertensive, 12.6% were hyperglycemic 
(≥126 mg/dl), 9.1% had hypercholesterolemia (≥200 mg/dl), 
and 11.8% had low hemoglobin. 

Youth Risk Behavior Survey, Palau High Schools, 2001-2009 
The Ministry of Health conducts the Youth Risk Behavior 
Survey, sponsored by the Centers for Disease Control and 
Prevention, in the Palau high schools every odd year. Table 
4 presents the results of selected questions related to dietary 
behaviors and physical activity for 2001-2009. The results of 
the survey show that while high school students in Palau are 
eating fruit and vegetables, roughly 80% are not getting the 
recommended 5 servings per day. Only 1 in 5 students attended 
physical education daily in 2009, down from a high of 36% 
in 2003, and roughly 30% report watching over three hours of 
TV per day on an average school day. Overweight and obesity 
has fluctuated from a low of 21.7% in 2005 to 28.6% in 2009.9

Diabetes Specific and Related Data
Patient Electronic Care System (PECS)
As part of the Health Disparities Collaborative, the NCD/
Diabetes Program has implemented the Patient Electronic Care 
System (PECS) as the diabetes registry. Data from the PECS 
database (Table 5), were obtained from O. Wally, Data Manager 
(April 28, 2010) NCD Program, Bureau of Public Health. The 
PECS data reveals that the number of patients diagnosed with 
diabetes has steadily increased (13.1%) from 715 patients in 
2005 to 809 patients in 2009. Assessment of the quality of 
the data included in the database showed that between 2005 
and 2009, the proportion of patients being measured for BMI 
decreased from 50.1% to 40.3%; patients with blood pressure 
measurements also decreased from 64.1% to 45.2%; and Hgb A1c 
measurements decreased from 58.7% to 20.4%. Because of 
the incomplete data fields in the database and the limitations 
imposed on the analysis and interpretation of these data, no 
analysis was performed. 

Data source: Centers for Disease Control and Prevention, Youth Online9

 Table 4. Youth Risk Behavior Survey - BMI, Dietary Behaviors, and 
Physical Activity, Palau 2001-2009
Indictor 2001 2003 2005 2007 2009
Body Mass Index
Overweight (BMI ≥85% and <95%) 14.6 14.9 11.1 15.4 16.5
Obese (BMI ≥95%) 15.5 15.5 10.6 11.3 12.1
Overweight + Obese 30.1 30.4 21.7 26.7 28.6
Diet
Ate fruit 87.5 83.7 83.1 76.1 79.4
Ate fruit <2 times/day 75.1 78.9 76.9 82.5 83.5
Ate green salad 64.7 56.9 53.3 51.2 51.2
Ate vegetable <3 times/day - 79.8 74.8 78.6 78.5
Ate fruit and vegetable <5 times/day - 79.1 75.5 80.2 79.3
Drank a can of soda at least once per day - - - 37.6 34.7
Physical Activity
Physically active 60 minutes on <5 days - - 72.1 64.0 68.4
Attended PE class daily 25.8 35.7 26.6 30.7 21.1
Watched TV 3+ hours per day 36.2 31.9 29.6 31.9 28.4
Used computer 3+ hours per day - - - 17.7 13.5
Played on a sports team 60.8 61.7 55.4 55.4 60.5

Table 5. Number Patients with Diabetes, DPCP Patient Electronic 
Care System (PECS), Palau, 2005-2009
Year Total Men Women

n % n %
2005 715 297 41.5 418 58.5
2006 733 305 41.6 428 58.4
2007 763 321 42.1 442 57.9
2008 788 331 42.0 457 58.0
2009 809 340 42.0 469 58.0

Data source: Personal communication, O. Wally (April 28, 2010)

Diabetes and Tuberculosis
Y. Demei, (April 28, 2010) NCD Coordinator, provided data 
for the Tuberculosis Program. Data for patients identified with 
known active tuberculosis and under treatment by the Tubercu-
losis Program shows that in 2008 there were 18 patients with 
active tuberculosis of which six (33%) were also known to be 
diagnosed with diabetes. In 2009 there were 19 patients with 
active tuberculosis of which seven (37%) were also known to be 
diagnosed with diabetes. The data also reveals that during 2009, 
there were 76 patients with latent tuberculosis infection (LTBI). 

Description of the Administrative System
Legislation and Regulations
There is legislation promulgated in 1966 as the Palau National 
Code Annotated (PNCA), Title 34 Public Health, Safety and 
Welfare that defines the overall responsibilities of the Director of 
the Bureau of Health Services (currently the Ministry of Health) 
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and allows the Director (currently Minister) to maintain and 
improve health and sanitary conditions, minimize and control 
communicable diseases, establish standards of medical and 
dental care and practice, encourage scientific investigation in the 
field of health, supervise and administer all sanitariums, clinics, 
dispensaries, and such other medical and dental facilities in the 
Republic of Palau. There is no legislation and no regulations 
that are specific to the public health responsibilities for the 
prevention and control of diabetes or other chronic diseases. 

Planning Documents and Frameworks
There are several strategic plans, guidelines, and frameworks 
related to non-communicable diseases and risk factors, include 
the following: 

 (a) The Palau National NCD Strategic Implementation Plan, 
2010-2015 specifies several priority health concerns that include 
obesity, alcohol abuse, tobacco use, and nutrition. The purpose of 
this document is to establish a monitoring and evaluation frame-
work to assess the progress and impact of the Palau National NCD 
Strategic Implementation Plan. The plan sets out to achieve the 
following goals: Goal 1: To increase the prevalence of moderate 
intensity physical activity among the adult population; Goal 2: 
To promote healthy eating in Palau; Goal 3: To eliminate tobacco 
use in Palau; and Goal 4: To reduce alcohol harm in Palau. The 
NCD risk factors will be monitored through population-based 
surveillance surveys, sentinel surveillance surveys, and routine 
surveillance systems based on the Monitoring and Evaluation 
Framework developed in collaboration with the Secretariat of 
the Pacific Community/World Health Organization (SPC/WHO) 
2-1-22 Pacific Regional NCD Program. The framework comprises 
two components – a performance monitoring framework and 
the surveillance framework. The data sources for the surveil-
lance component of the population-based surveys will include 
the STEPS NCD risk factor survey (WHO) and the Behavioral 
Risk Factor Surveillance System (CDC). The sentinel surveys 
include the Mini-STEPS risk factor survey (WHO), Community 
Assessment survey (Palau Ministry of Health), Youth Tobacco 
Survey (CDC), and the Youth Risk Behavior Survey (CDC).

 (b) Palau Public Health Strategic Plan, 2008-2013. This plan 
establishes that the mission for the Bureau of Public Health (BPH) 
is to ensure that all members of our community have access to 
the resources, education, knowledge and services necessary to 
reach the highest possible level of health of the Nation. For this 
strategic model, the BPH has prioritized eight thematic areas 
to focus BPH program activities and includes: creating healthy 
workplace, obesity, alcohol abuse, tobacco use, injury/violence, 
depression, emerging and re-emerging infections, and immu-
nizations. For each of these priority health areas, public health 
program activities will be developed for the four core business 
processes (primary care, risk and disease prevention, health and 
wellness promotion, rehabilitation, healing and recovery) while 
at the same time addressing the underlying four pillars of public 
health: the individual, environment, behavior, and community. 

 (c) Nutrition Improvement in the Republic of Palau, Strategic 
Policy Framework. This framework is based on the guiding 
principles for the development of the action plan: Commitment to 
promoting health and nutritional well-being, participation by the 
people, strengthening agricultural and marine resources policies 
for health, development of human resources, development of ap-
propriate population policies, focus on women, environmentally 

sound and sustainable development, and focus on family. Based 
on these principles, nine action-oriented objectives for develop-
ing specific programs for improvement of nutritional status were 
created: (1) Incorporate nutritional objectives, considerations, and 
components into development policies and programs; (2) Improve 
household food security and market production; (3) Protect con-
sumers through improved food quality and safety; (4) Promote 
appropriate diets and healthy lifestyles to prevent and control 
obesity, diabetes, and hypertension; (5) Promote breastfeeding; 
(6) Care for the socio-economically deprived and nutritionally 
vulnerable by feeding and monitoring infants, young children, 
and elders; (7) Prevent and control micronutrient deficiencies to 
prevent anemia and Vitamin A deficiency; (8) Prevent and manage 
infectious diseases; and (9) Assess, analyze, and monitor nutrition 
situations and nutrition status.

Policy and Procedure Manuals
There is one guideline developed by the Diabetes Prevention 
and Control Program (DPCP), Guidelines for Diabetes Mel-
litus in Palau: 2000 and Beyond, to assist health providers in 
delivering the quality medical care required for people with 
diabetes. These include guidelines for diabetes prevention 
screening (risk factors, interpretation of fasting plasma glucose 
values, stages of hyperglycemia), and guidelines for diabetes 
management and care. The latest update and revisions to these 
guidelines were completed in 2003. 

Funding and Resources
Funding sources are varied and include the US Federal Gov-
ernment, CDC-DDT for the DPCP that supports personnel, 
coordination, and prevention services and the Recovery and 
Reinvestment Act of 2009 (ARRA) that supports coordination 
with communities for policy and environmental changes related 
to nutrition, physical activity, and tobacco use. Internationally, 
funds and assistance are provided from the SPC/WHO’s 2-1-22 
Healthy Pacific Lifestyle Program to support the main objectives 
which are to strengthen the development of comprehensive, 
multi-sectorial, national NCD strategies; support countries to 
implement their NCD strategies; develop sustainable fund-
ing mechanisms to deliver the strategies; strengthen national 
health systems and capacity to address and prevent NCDs; and 
strengthen regional and country level monitoring, evaluation, 
and surveillance systems. There is no funding support from 
the Republic of Palau government for the diabetes program. 

Health Insurance
There are four private insurance companies in Palau that pro-
vide medical and dental coverage for approximately 4% of 
the population who are able to afford the insurance premiums. 
There is currently health care coverage policy legislation be-
ing debated in the Republic of Palau’s National Congress, the 
Olbiil Era Kelulau (OEK). 

Partnerships and Collaboration
The primary partnership is with the Ulkerreuil A Klengar 
Community Health Support Group (UAK), an incorporated 
non-governmental agency whose mission is to promote a 
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healthy Palau for a healthy future. The UAK was organized 
and chartered in 2003 for the purpose of bringing pertinent 
and timely information on NCDs to all communities in Palau. 
There are four committees within the UAK – Alcohol Prevention 
Committee, Nutrition Support Committee, Physical Activity 
Support Committee, and the Tobacco Prevention Committee. 
Since its inception, the UAK has conducted several community 
meetings, held conferences and forums on healthy lifestyles, 
conducted weekly talk shows on the local radio, provided access 
to health screening and other health related activities, and trans-
lated diabetes educational materials into the Palaun language. 
 The Palau DPCP collaborates with agencies and programs 
at several levels. Programs within the Bureau of Public Health 
include the Community Health Centers, the HIV/STI Program, 
Tobacco Control Program, State Incentive Grant, Substance 
Abuse and Prevention, and the Family Health Unit. Collabo-
ration with other government agencies include Eco-Paradise 
FM (AM/FM government radio), the Bureau of Public Safety, 
Ministry of Education’s School Health Program, and the 16 local 
state governments. Other local business and semi-government 
agencies include Taiwan Technical Farm, Palau Community 
Action Agency, Palau Community College, Palau Public Utili-
ties Corporation, and OTB Live Broadcasting Company. The 
non-governmental agencies include the UAK (described above), 
Omellemel Ma Ulkerreuil a Bedenged (OMUB) Belau Cancer 
Coalition, Seeds of Promise, Stop Tobacco Use Now (STUN) 
Tobacco Coalition, Palau Red Cross Society, and the Palau 
Rotary Club.

Research
There are no current research projects nor research reports 
available related to obesity, diabetes, or NCDs in Palau.

Description of the Clinical Services System
Medical and Health Professionals
Y. Demei, NCD Coordinator, provided the data (April 27, 
2010). Medical and health professionals are available to provide 
services to patients with diabetes and other chronic diseases in 
several settings (Table 6). In Palau, these health professionals 
may be found in the Bureau of Public Health (BPH), the Belau 
National Hospital, the Community Health Center (CHC), and 
in the private sector. Several of these health professionals work 
together on the DM Collaborative Team and provide services 
to patients with diabetes at the clinics.

Health Promotion, Prevention, and Risk Reduction
Health promotion is defined as activities and services to help 
people change their lifestyle to move toward a state of opti-
mal health, which is a balance of physical, emotional, social, 
spiritual, and intellectual well-being.10 Based on this definition, 
health promotion activities in Palau are limited and fragmented 
though much of the activities are focused on prevention of 
disease. There is a need to develop a more comprehensive, 
coordinated, and focused effort to build healthy public policy, 
create supportive environments for health, strengthen com-

Table 6. Medical and Health Professionals, Ministry of Health, 
Palau, 2010
Personnel PH Hospital CHC Private
Physician 3 2 3
Dentist 2
Clinical Nurse 3
Public Health Nurse
Nutritionist, Dietitian 1 1
Social Worker 1
Physical Therapist 1
Health Educator (General)
Certified Diabetes Educator
Epidemiologist 2
Diabetes (NCD) Coordinator 1
Data personnel 2

Data source: Personal communication, Y. Demei (April 27, 2010)

munity action for health, and develop personal skills to make 
better choices for health.
 The NCD Program staff, the DM Collaborative Team mem-
bers and the UAK conduct a variety of outreach and prevention 
activities. The outreach and prevention activities include: radio 
and TV spots, educational brochures posters, community events 
and presentations, and health fairs. Blood sugar tests and BMI 
measurements are offered during health fairs and upon request 
from other agencies. Education and information is provided in 
the areas of diabetes risk factors, physical activity and exercise, 
nutrition, good food choices, food proportions, weight loss and 
maintenance, and tobacco prevention and cessation. 

Screening and Diagnosis
Diabetes screening services are provided at regular clinic vis-
its, upon request by the patient, and as an outreach activity at 
health fairs and community events. Because of the high risk of 
diabetes, any individual over 35 years of age is screened upon 
request. The types of tests available on-island include: fasting 
or random blood sugar, 2-hour glucose tolerance test, Hgb A1c, 
triglyceride, total cholesterol (not HDL or LDL), creatinine, and 
uric acid. When patients screen positive for diabetes, program 
staff refer the patient to one of the three physicians designated 
to provide services to patients with diabetes The physician 
conducts further testing such as the 2-hour glucose tolerance 
test (for pregnant women) and the Hgb A1c test to confirm the 
diagnosis and if confirmed, makes a follow-up appointment 
for the diabetes clinic. Protocols and standards for screening 
and diagnosis are based on the American Diabetes Association 
Standards of Medical Care in Diabetes.11

 
Treatment and Management
The Diabetes Clinic in Palau is based on the Health Disparities 
Collaborative (HDC) model to provide services to patients with 
diabetes and its secondary complications. The HDC model 
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uses the team approach of health professionals to provide 
comprehensive care to patients with diabetes. Other important 
factors in the care of the patients include the principles of 
self-management in combination with community resources to 
meet the needs of the patients. Team members report that this 
model provides comprehensive and effective care to improve 
the health of patients with diabetes and NCDs.
 The Palau HDC Team is comprised of staff from the Belau 
National Hospital and the Bureau of Public Health that includes 
physicians, nurses, dentist, nutritionist, physical therapist, 
social worker, data specialist, and staff from the laboratory. 
The diabetes clinic is operational three days a week (Tuesday, 
Thursday, and Friday). As part of the treatment and manage-
ment of patients with diabetes, screening for co-morbidities 
and secondary complications is provided. Clinic staff provide 
self-management education and skills; weight reduction, physi-
cal activity, nutrition, and diet counseling; foot examination; 
ophthalmology examination; influenza and pneumococcal 
immunization; cancer screening (PSA for men over 50 years 
of age and referral to OB/Gyn clinic for breast and cervical 
screening for women); and cardiovascular screening (baseline 
EKG, echo, treadmill, and chest X-ray). 

Renal Dialysis
The Renal Dialysis Unit at the Belau National Hospital currently 
serves 34 patients. The unit is managed by one of the diabetes 
physicians and a registered nurse provides the day-to-day 
supervision. The dialysis unit provides services on four days 
(Monday, Tuesday, Thursday, Friday) during the week for 19 
hours per day from 6am to 1am to accommodate the number 
of patients requiring dialysis. 

Amputation
Currently, the diabetes nurse and physician provide amputation 
prevention education as part of the on-going health education 
provided to all patients with diabetes. There are plans to recruit 
a full-time diabetes health educator who will be able to provide 
the services. Foot examinations are performed on regular clinic 
days and when patients are identified with cuts and wounds on 
the feet. More thorough foot care education is provided with 
more frequent clinic visits to check blood glucose levels and 
to assure the proper healing of the wounds to prevent amputa-
tions. Patients who undergo amputation and are going through 
recovery are encouraged to complete wound-dressing sessions 
with the Physical Therapy Department. For patients with major 
limb amputations, health care providers require them to attend 
sessions in the de-compression chamber to aid in the healing 
process. 

Description of the Support Services System
Quality Assurance Programs
There does not appear to be a quality assurance program for 
medical and health care professionals in place at this time. The 
only licensing requirements are for laboratory technicians who 
must obtain 30 continuing education units in order to renew 

their licenses every two years. Quality assurance personnel need 
training to be able to strengthen and conduct quality assurance 
programs for medical and health professional to assure that all 
patients receive a high standard of care.

Continuing Education Programs
There does not appear to be a systematic continuing education 
program for medical and health professionals. Study participants 
identified the following: (a) Physicians need to have continu-
ing education updates by email, journal club, and quarterly 
conferences; (b) Nurses need to have continuing education on 
total patient care, foot care for patients with diabetes, health 
education, screening for depression, and control of diabetes; 
(c) Public Health Staff need to have continuing education and 
training on developing culturally and linguistically appropriate 
health education materials for Palau residents.

Diabetes Health Education Materials
Culturally appropriate diabetes health education materials are 
currently being used in Palau. These materials include: Control 
Your Diabetes (English), Control Your Diabetes (A Secherel 
A Sukal A Di Nga Er Kau), Small Steps Big Rewards, 10,000 
Steps, You May Have Diabetes and Not Know It (Papa Ola 
Lokahi, Pacific Diabetes Education Program);12 Small Steps Big 
Rewards, and 10,000 Steps (CDC-NDEP Education Program, 
Papa Ola Lokahi); Types of Foods for Diabetes and Nutritional 
Tips, Basic Food Groups, Healthy Lifestyles, and Diabetes 
Prevention and Management in the Pacific Islands (SPC).13

 
Pharmacy Services
The Ministry of Health created a committee that assessed all of 
the medications and supplies that are necessary for the hospital 
to have on hand at all times. A list of the “essential” medica-
tions and supplies was created and a procurement system was 
developed to assess the need to order these essential medications 
and supplies on a quarterly basis. A second list was created 
for “necessary” medications and supplies that are not used on 
a daily basis and the medications and supplies are assessed 
and ordered twice a year. The medications and supplies to be 
ordered are based on the listing and the Medical Supply Office 
is responsible for initiating the purchase order for the signature 
by the Minister of Health on a timely basis.
 Accordingly, the pharmacy appears to be adequately stocked 
and has the following medicines consistently available: (a) For 
the control of diabetes– Insulin, Metformin, Glyburide, and 
Tolbutamide. (b) For the control of co-morbid conditions– 
Captopril, Fosinopril, Methyldopa, Furosemide, Simsastatin, 
and Fenofirate. 
 Very few patients in Palau have their own glucometers and, 
those who do, have purchased them with their personal funds. 
The hospital does not monitor these patients who have their own 
glucometers. Due to an issue with a local store selling individual 
glucometer test strips which are not compatible with standard 
glucometers, there have been incidents of patients arriving at 
the hospital with false results from home glucometer testing. 
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Laboratory Services
The laboratory is able to perform all the routine laboratory tests 
for diabetes patients including: blood sugar, total cholesterol, 
triglycerides, urinanalysis, renal function tests, and TSH tests. In 
the past there have been problems with Hgb A1c testing because 
of the lack of the tests being available; however, the Hgb A1c 
test has been identified as essential and will be ordered on a 
quarterly basis. Study participants noted the following needs: 
(a) Routine maintenance is not currently being performed 
on equipment. There is a need for a contract with a certified 
maintenance company for on-going maintenance of laboratory 
equipment. (b) The Ministry of Health needs to work with the 
Finance Department and Procurement Office to strengthen and 
improve the system of purchasing equipment and supplies for 
the laboratory. (c) There needs to be additional financial sup-
port for the laboratory. 

Description of the Data System
The Patient Electronic Care System (PECS) is a software 
program specifically aimed at supporting the adoption of the 
Care Model in the care of patients with diabetes, cardiovascular 
disease, asthma, depression, cancer, and preventive service 
needs. It is the clinical information system for the Care Model 
used in the Health Disparities Collaborative. 
 The DPCP staff has been implementing the PECS registry. 
To assure the consistency of the data collection and entry, a 
policy and procedure manual is available for the operations of 
the PECS data system. The PECS data system is able to generate 
the Diabetes Registry Summary Report that provides summary 
data including demographic data, clinic visit information, and 
test/data information. The Diabetes Registry Summary Report 
is generated quarterly and sent to the DM Collaborative Team. 
Although these summary reports have been generated for several 
years, there is no evidence that information from these summary 
reports are being used to guide public health activities or health 
policy to prevent and control diabetes and its complications. 
 There are plans to move to a new data system—the Chronic 
Disease Electronic Management System (CDEMS) an Access-
based software program—that allows more flexibility for 
upgrades and to be able to import and export data files to other 
statistical software for statistical data analysis.

Conclusions: Priority Issues and Needs
Non-communicable diseases, including diabetes, have been 
identified as an emergency in the US-affiliated Pacific Islands. 
Some of the highest rates of overweight and obesity, diabetes, 
and other chronic diseases are experienced by Pacific Islanders. 
To begin to address this situation, the first step is to identify 
and describe the burden of chronic diseases and diabetes, de-
scribe the programs and agencies responsible for providing the 
health and medical care to patients, and assess the capacity of 
the administrative and clinical system of services to provide 

the infrastructure to address the problems. This report presents 
the issues and problems that need to be addressed to make a 
positive impact on the disparities in health caused by NCDs. 
 Palau has seen a modest increase in the population during 
the past decade; however, there have been shifts in the age 
distribution of the population. There have been declines among 
children under 10 years of age and adults 25-44 years of age. 
More significantly, there are increases in the older residents 
45 years old and older and potentially may have an impact on 
the capacity and resources of the health care delivery system. 
The leading causes of death are heart disease and cancer. Other 
findings of risk factors based on community assessments reveal 
that inadequate diets in fruits and vegetables, lack of physical 
activity, and other lifestyle behaviors contribute to overweight 
and obesity and subsequent diabetes and NCDs. 
 The system of services show that there are several strategic 
health plans and nutrition plans that make addressing the risk 
factors (poor nutrition, obesity, alcohol use, tobacco use) that 
contribute to NCDs, including diabetes. Because of the Health 
Disparities Collaborative that provides health and medical 
care services to patients with diabetes, there is coordination 
and communication among medical care and public health 
personnel. Palau has a unique system for procuring medications 
and supplies that allows for medications to be available at all 
times. The NCD Program has operated the Patient Electronic 
Care System (PECS). However, because of incomplete data, no 
analysis was performed. Although chronic disease surveillance 
system data, local population survey data, vital statistics, and 
program data exist,14 there continues to be limited availability 
of these data and a paucity of published data. Often mortality, 
morbidity, and risk behavior data across the Pacific jurisdictions 
cannot be compared because of differences in defining the data 
elements, data collection methods, and timeliness of reporting.
 The top three administrative priority needs identified by 
the study team members included: (1) Develop an evaluation 
that measures the impact of prevention awareness and educa-
tion activities; (2) Improve communications among program 
managers and administrators within the Ministry of Health’s 
programs (Includes data and program activities); (3 Tie) Develop 
a centralized data warehouse where all of the data sets will be 
accessible; and (3 Tie) Improve communication between pro-
gram staff and clinicians. The top three clinical priority needs 
identified included: (1) Update guidelines for diabetes care in 
Palau using American Diabetes Association and International 
Diabetes Federation standards in collaboration with the physi-
cians; (2) Train and hire a Diabetes Health Educator; and (3) 
Assure a continuing education program for physicians providing 
services to patients with diabetes (Tables 7, 8).
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Table 7. Priority List of Administrative Issues and Needs
Priority Rank Issue and Needs Average Scorea

1 Develop an evaluation that measures the impact of prevention awareness and education activities. 25.4
2 Improve communications among program managers and administrators within the Ministry of Health’s programs. (Data and program activities) 28.9
3 (Tie) Develop a centralized data warehouse where all of the data sets will be accessible. 30.4
3 (Tie) Improve communication between program managers and clinicians. 30.4
4 Translate data and information to evidence-based practices. 30.7
5 Develop and implement equipment maintenance plan for laboratory testing equipment. 30.9
6 Improve QA/QI programs in both Hospital and Public Health. 35.9
7 Improve funding levels for human resources, equipment, and supplies for NCD programs. 38.6
8 Develop and promulgate appropriate regulations for the NCD program and its activities. 41.6
9 Meet the needs of Palau and the requirements of the grant through better program planning and collaboration with everyone involved. 41.7

aLower the average score, higher the priority

Table 8. Priority List of Clinical Issues and Needs
Priority Rank Issue and Needs Average Scorea

1 Update guidelines for DM care in Palau using ADA and IDF standards in collaboration with the physicians. 23.5
2 Train and hire a Diabetes Health Educator 29.4
3 Assure a continuing education program for physicians providing services to patients with DM 29.6
4 Review and update OPD follow-up protocols for DM patients (50% of known DM patients are not attending DM clinics) 30.4
5 Educate patients with DM on the proper use of Glucometers and testing sticks 30.8
6 Review, update and implement criteria and protocols for screening the public for DM 30.9
7 Assure a continuing education program for nurses providing services to patients with DM 32.6
8 Designate space in OPD for BMI scale to be used for DM patients. 36.9
9 Train and hire a Dietitian. 38.5
10 Purchase the latest DM screening equipment for use in the DM clinics. 47.0

aLower the average score, higher the priority
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Assessing the Health Care System of Services for 
Non-Communicable Diseases in the US-affiliated Pacific Islands: 
A Pacific Regional Perspective
Nia Aitaoto MPH, MS and Henry M. Ichiho MD, MPH

Abstract
Non-communicable diseases (NCD) have been recognized as a major health 
threat in the US-affiliated Pacific Islands (USAPI) and health officials declared 
it an emergency.1 In an effort to address this emergent pandemic, the Pacific 
Chronic Disease Council (PCDC) conducted an assessment in all six USAPI 
jurisdictions which include American Samoa, Commonwealth of the Northern 
Mariana Islands (CNMI), Federated States of Micronesia (FSM), Guam, the 
Republic of the Marshall Islands (RMI) and the Republic of Palau to assess 
the capacity of the administrative, clinical, support, and data systems to ad-
dress the problems of NCD. Findings reveal significant gaps in addressing 
NCDs across all jurisdictions and the negative impact of lifestyle behaviors, 
overweight, and obesity on the morbidity and mortality of the population. In 
addition, stakeholders from each site identified and prioritized administrative 
and clinical systems of service needs.

Introduction and Purpose
The purpose of this article is to summarize the findings of a 
capacity assessment to address NCDs conducted in ten USAPI 
sites: American Samoa, Guam, Commonwealth of the Northern 
Mariana Islands, Republic of the Marshall Islands (Majuro and 
Ebeye), Republic of Palau, and the four states that comprise the 
Federated States of Micronesia (Chuuk, Kosrae, Pohnpei, and 
Yap). This assessment evaluated the capacity of the administra-
tive, clinical, support, and data systems to address the problems 
of NCD in the USAPI. Data and information were obtained 
through reviews of existing plans, reports, and documents, and 
data; interviews were conducted with selected key informants; 
issues and needs were identified and focus groups were used to 
define the priorities. This article examines and summarizes the 
data and the system assessments from all ten sites and provides 
a USAPI regional perspective.

Methodology
Methods, data sources, and references used for the data included 
in this publication are included in the introduction article 
and the individual site-specific publications contained in this 
supplemental issue.2-12 

Findings
Population, Mortality, Surveillance, Local Survey Data 
Populations were compared using census data from 2000 and 
20102 for the Pacific region (Tables 1, 2). In this 10-year period, 
there was no significant change in total population for the region 
(0.2% decrease), however, there were significant shifts in the 
population due to migration among specific jurisdictions. For 
example, between 2000 and 2010, the population in CNMI 
decreased by 23.2% and in RMI increased by 24.1%. There 
were noted shifts in age distribution of the population in that 
the number of children and young adults has decreased and the 
absolute number of adult residents (45+ years) has increased 
across the region.

Table 1. Percent Change in US-affiliated Pacific Island Population 
by Jurisdiction, 2000 and 2010
Jurisdiction 2000 2010 Difference Percent
Am Samoa 57,771 55,467 -2,304 -4.0
CNMIa 69,706 53,517 -16,189 -23.2
FSMb 107,724 107,154 -570 -0.5
Guam 155,324 159,434 4,110 2.6
RMIc 53,072 65,859 12,787 24.1
Palau 19,492 20,879 1,387 7.1
Total 465,089 464,320 -779 -0.2

aCommonwealth of the Northern Mariana Islands. bFederated States of Micronesia. cRe-
public of the Marshall Islands. Data source: US Census Bureau, International Database2

Table 2. Percent Change in US-affiliated Pacific Island Population 
by Age Groups, 2000 and 2010
 Age 2000 2010 Difference Percent
<5 55,117 47,911 -7,206 -13.1
5-9 52,047 45,629 -6,418 -12.3
10-14 48,463 46,277 -2,186 -4.5
15-19 43,254 45,333 2,079 4.8
20-24 40,418 39,524 -894 -2.2
25-29 41,009 36,738 -4,271 -10.4
30-34 39,022 32,017 -7,005 -18.0
35-39 34,773 30,872 -3,901 -11.2
40-44 29,320 30,252 932 3.2
45-49 23,763 28,968 5,205 21.9
50-54 17,896 24,517 6,621 37.0
55-59 11,295 18,709 7,414 65.6
60-64 9,328 13,463 4,135 44.3
65-69 7,007 8,252 1,245 17.8
70-74 4,676 6,128 1,452 31.1
75+ 5,701 7,720 2,019 35.4
Total 465,089 464,320 -779 -0.2

Data source: US Census Bureau, International Database2

Mortality
Non-communicable diseases and their complications have a 
significant impact on the residents of the Pacific jurisdictions. 
Mortality data were obtained in all sites from hospital death 
certificates between 2003 and 2010 (Tables 3,4). The data for 
each site were aggregated and crude mortality rates were cal-
culated per 100,000 population based on 1999 or 2000 census 
data for each site. Each of the jurisdictions ranked their leading 
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causes of death based on this information but due to the lack of 
common definitions the data can not be aggregated to obtain a 
regional ranking. Nevertheless, at least two NCD-related condi-
tions (heart disease, hypertension, renal disease, or diabetes) 
were in the top five leading causes of death in each of the sites.
 Based on these calculations, Heart disease and cancer were 
among the top two leading causes of death in 5 jurisdictions, 
followed by diabetes, accidents, sepsis, and cerebrovascular 
accident. The deaths due to NCD-related conditions (heart 
disease, hypertension, cardiovascular disease, cancer, renal 
disease, and diabetes) were aggregated for each jurisdiction 
and the proportion of NCD-related deaths were also calculated. 
Overall, 47.9% of all deaths in the Pacific region were related 
to NCDs and related conditions. The percent of NCD-related 
deaths in individual jurisdictions ranged from 23.6% in the 
RMI to 60.4% in Guam.

Surveillance
There are two primary sources of population-based surveillance 
data for NCDs and their risk factors in the USAPI for adults over 
the age of eighteen, the Behavioral Risk Factor Surveillance 
System (BRFSS) and the World Health Organization (WHO) 

Table 3. Ranking of Leading Causes of Death, US-affiliated Pacific Jurisdictions
Cause of Death ASa CNMIb Chkc Pnid Yap Guam Maje Ebef ROPg

Cancer 1 2 4 1 2 2 5 1
Heart Disease 3 1 2 1 5 1 3 2
Diabetes 2 1 2 3 5 3
Accident 2 4 3
Sepsis 5 3 5 1 1 4
Cerebrovascular 4 3 5 3
Flu/Pneumonia 5 4 4 4 2 5
Hypertension 3 5
Renal Failure 4 4

aAmerican Samoa. bCommonwealth of the Northern Marianna Islands. cChuuk (FSM). dPohnpei (FSM). eMajuro (RMI). fEbeye (RMI). gRepublic of Palau. Data source: See 
individual site articles in this supplemental issue

Table 4. Deaths Due to Non-Communicable Disease (NCD)-Related Conditions, US-affiliated Pacific Islands, 2003-2010
NCD ASa CNMIb FSMc RMId Guam ROPe Total

n n n n n n
Heart Disease 92 82 465 19 661 118 1,437
Hypertension 28 0 86 28 0 0 142
Cerebrovascular 81 55 52 10 158 30 386
Cancer 109 62 131 72 324 93 791
Renal Disease 0 41 23 23 40 27 154
Diabetes 99 0 259 64 79 0 501
Total NCD deaths 409 240 1,016 216 1,262 268 3,411
Total Deaths all causes 758 491 2,391 914 2,088 485 7,127

% % % % % %
Percent NCD deaths 54.0 48.9 42.5 23.6 60.4 55.3 47.9

aAmerican Samoa. bCommonwealth of the Northern Mariana Islands. cFederated States of Micronesia. dRepublic of the Marshall Islands. eRepublic of Palau. Data source: See 
individual site articles in this supplemental issue

STEPwise approach to Surveillance of Risk Factors for NCDs 
(STEPS). The BRFSS, a Center for Disease Control and Pre-
vention population based survey of adults 18+ years old, was 
conducted in Guam annually in 2007-2009 and in the CNMI 
in 2009 to identify behavioral risk factors that contribute to 
the 10 leading causes of death. The STEPS is a standardized 
population health survey of adults aged 25 to 64 years that 
measures chronic disease and associated risk factors through a 
questionnaire, physical measurements, and biochemical tests. 
The STEPS was conducted in Pohnpei (2002), RMI (2002), 
and American Samoa (2004). 

Local Survey Data
Some of the jurisdictions have conducted local surveys and 
studies to obtain data related to NCD nutrition, physical activity, 
and measurements of BMI, blood pressure, and blood lipids. 
For example, American Samoa conducted studies on the preva-
lence of obesity among students in the public schools; Palau 
conducted a comprehensive, country-wide household survey of 
risk factors for NCD (2003), and an adapted NCD mini-STEPS 
survey of employees of the Ministry of Health (2009); Yap 
conducted the Wa’ab Community Health Center Household 
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Survey (2006-2007) and the Outer Island Household Survey 
(2008-2009), and the Maternal and Child Health School Health 
Survey (2006-2007 and 2009-2010); and, Kosrae conducted a 
survey with participants of the Community Health Clubs (2011) 
and the Kosrae State Worksite Wellness Program (2011). 
 Data on the prevalence of residents who are overweight 
or obese and those who are diagnosed with diabetes are two 
important indicators of interest. The STEPS surveillance data 
for the prevalence of overweight and obesity among adults 
ranged from a high of 93.5% in American Samoa to 73.1% in 
Pohnpei, and 62.5% in the RMI (Table 5). Other local surveys 
reported a range of 92% (Kosrae, Community Health Clubs) 
to 63% (Yap, Wa’ab CHC Household Survey) among adults 
and 55.6% (American Samoa, Public School Survey) to 24 % 
(Yap, MCH School Survey) among children and youth. The 
data for prevalence of diabetes among adults showed that the 
highest rate is among American Samoan residents (47.3%) and 
the lowest rate may be as low as 7.9% in Guam, depending on 
the survey year.

Administrative System of Services
Components of Administrative System of Services include poli-
cies (such as legislation and regulations); planning and evalua-
tion protocols; and research that inform policies are important 
to set and maintain country goals and standards in health and 
health systems. Resources and community partnerships were 
also assessed. To assess the administrative system of services, 
information was obtained through review of documents and 
key informant interviews. 
 All ten sites had legislation on tobacco control although they 
reported problems with monitoring and enforcement. None 
had legislation or regulations in place specific to nutrition and 
physical activity. The assessment team identified two sites 
(Guam and Kosrae) with policies on nutrition and physical 
activity, however, they were limited to government employees 
and facilities. All the sites (with the exception of Pohnpei) had 
at least one plan on diabetes prevention and control. Five sites 
(Kosrae, Guam, Majuro, Ebeye, and Palau) had NCD plans 
and only one site (Palau) had a public health strategic plan. 
These plans did not seem to be connected and moreover, no 
budgets were attached to most of plans (except for the isolated 
workplans, ie, the CDC funding for the Diabetes Prevention 
and Control Program). Chuuk, Kosrae, Pohnpei, Yap, Ebeye, 
and Palau had policy and procedure manuals for both diabetes/
NCD programs and clinical services. The FSM manual is dated 
2001 and needs to be updated and revised. The other sites 
had a manual for clinical services only. The majority of funds 
come from external sources such as the US Federal Govern-
ment, WHO, Secretariat of the Pacific Communities (SPC), 
and Taiwan Government. Local funding was very limited and 
non-existent in many sites. Specific information on the amount 
of NCD funding in the region by each funder was not available. 
The diabetes/NCD programs collaborate with many community 
partners including churches, diabetes/NCD coalitions, women’s 
groups and village organizations, which is indicative of the 

necessity of sharing resources. Half of the sites (Chuuk, CNMI, 
Yap, Majuro, and Palau) have no known research within the 
past ten years related to NCD and its risk factors. The others 
have recently participated in research on obesity (American 
Samoa and Guam), food security/systems (Kosrae, Pohnpei), 
cancer (Kosrae), and diabetes care and treatment (American 
Samoa, Guam, and Ebeye). A multi-site collaborative research 
project to prevent childhood obesity has recently been funded 
(American Samoa, CNMI, Guam, FSM, Hawai‘i, and Palau).

Clinical System of Services
To assess the clinical system of services, the assessment team 
reviewed records and obtained information from key informants 
on prevention and risk reduction, screening and diagnosis, and 
treatment and management. In all sites, the Diabetes Prevention 
and Control Program (DPCP) provides prevention services 
in collaboration with other public health programs, schools, 
and community organizations. These services include efforts 
to increase awareness of and education on diabetes risk fac-
tors, nutrition, and physical activity through presentations and 
workshops in churches and schools, hosting and participating 
in health fairs and community events, creating radio and televi-
sion public service announcements, and distributing posters and 
flyers. The Majuro DPCP provides specialized train-the-trainer 
workshops to teachers, and health policy education and informa-
tion sessions to legislators. All ten sites provide screening for 
diabetes through public health clinics, hospital outpatient clinics, 
community events, and special outreach activities to worksites, 
churches, and villages. Services provided include random or 
fasting blood glucose and blood pressure measurements. 
 Treatment and management services varied among jurisdic-
tions; two sites (Palau and Ebeye) had services based on the 
Disparities Collaborative Model and used the team approach 
to serve patients. The majority of the sites (American Samoa, 
CNMI, Kosrae, Chuuk, Pohnpei, and Majuro) reported no mech-
anisms for linkage or communication between the physicians 
at the medical clinic and the staff in community health clinics, 
which resulted in fragmentation and loss of continuity of care 
for patients with diabetes and other chronic diseases. Moreover, 
these sites had no common sets of policies and procedures or 
standards to provide guidance to assure that the services that the 
patients are receiving are consistent, comprehensive, and meet 
quality of care standards. In regards to specialty care, Guam 
had the most services (retinopathy, neuropathy, diabetic foot, 
cardiovascular). The CNMI, Majuro, and Ebeye conducted 
foot care clinics for the prevention of lower limb amputation, 
and both Ebeye and American Samoa had an eye clinic. Only 
half of the sites had renal dialysis services (American Samoa, 
CNMI, Pohnpei, Guam, and Palau). 

Support System of Services
Support system of services refers to quality assurance, continu-
ing education, equipment and supplies, educational materials, 
laboratory services, and pharmacy services. To assess the support 
system of services in each site, the assessment team reviewed 
documents and conducted key informant interviews (Tables 6-8).
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Table 5. Prevalence of Overweight/Obese (O/O) and Diabetes, USAPI, 2002-2011
Site Data Source (Year) Age % O/O % Diabetes
American Samoa NCD STEPS (2004) 25-64 Years 93.5 47.3

Public School Survey (2008-2009) K-11 Grade 55.6 -
WIC Survey (2009) 2-5 Years 33.7 -

CNMIa BRFSS (2009) 18+ Years - 9.8
Pacific Wellness Center (2009) Adults 86.8 -
YRBS High School (2003) Youth 76.8 -
YRBS High School (2007) Youth 64.2 -

Chuuk, FSMb None - - -
Kosrae, FSM Kosrae Wellness Programs (2011) Adults 82 13

Community Health Clubs (2011) Adults 92 14
Pohnpei, FSM NCD STEPS (2002) 25-64 Years 73.1 32.1
Yap, FSM Wa’ab CHC HH Survey (2006) Adults 63 23

Wa’ab CHC HH Survey (2006) Children 32 -
Outer Island HH Survey (2009) Adults 74.1 12.7-23.9
Outer Island HH Survey (2009) 2-14 Years 33.8 -
MCH School Survey (2006-07) Elementary 24 -

Guam BRFSS (2007) 18+ Years - 9.1
BRFSS (2008) 18+ Years - 7.9
BRFSS (2009) 18+ Years - 9.1
YRBS – High School (2001) Youth 29.7 -
YRBS – High School (2007) Youth 31.2 -

RMIc NCD STEPS (2002) 15-64 Years 62.5 19.6
YRBS High School (2003) Youth 42.6 -
YRBS High School (2007) Youth 40.6 -

Palau Palau Community Assessment (2003) 15+ Years - 22.4
Health Ministry, Mini-STEPS (2009) Adults 90 12.6
YRBS High School (2001) Youth 30.1 -
YRBS High School (2003) Youth 30.4 -
YRBS High School (2005) Youth 21.7 -
YRBS High School (2007) Youth 26.7 -
YRBS High School (2009) Youth 28.6 -

aCommonwealth of the Northern Mariana Islands. bFederated States of Micronesia. cRepublic of the Marshall Islands. Data source: See individual site articles in this supplemental issue

 Four sites (CNMI, Pohnpei, Yap, and Ebeye) reported for-
mal quality assurance protocols for public health and hospital 
services and continuing education programs for physicians and 
nurses. American Samoa has a quality assurance protocol for 
the Lyndon Baines Johnson Tropical Medical Center, but not for 
public health programs. All 10 sites are currently using cultur-
ally and linguistically appropriate diabetes/NCD educational 
materials developed with the support of the Papa Ola Lokahi, 
Pacific Diabetes Education Program. In addition, some sites 
are using educational materials developed by the WHO, SPC, 
and the CDC National Diabetes Education Program; and some 
sites are developing their own materials using local funds. All 
ten sites provide pharmacy services and medications necessary 
to treat and manage diabetes, its co-morbidities and complica-

tions. Four sites (CNMI, Yap, Ebeye, and Palau) reported no 
major problems with ordering medication and there is a con-
sistent supply of medications. The other sites cited consistent 
shortages of medications due to insufficient funds to purchase 
medication, lack of coordination between the pharmacy and the 
department that orders the medications, and complex procure-
ment procedures that require comparison pricing and multiple 
approvals. All ten sites are able to perform the laboratory tests 
necessary to manage diabetes and its co-morbidities (glucose, 
Hemoglobin A1C, cholesterol and lipids, urinalysis, and renal 
function). However, laboratory staff in most sites reported the 
shortage of reagents or test kits as a major problem. Issues 
around laboratory supplies are similar to pharmacy services, as 
they have to follow the same procurement process. One of the 
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Table 6. NCD Policies and Research by Jurisdiction
NCD Policies & Research FSMa RMIb ROPc ASd GUAM CNMIe

PNIf KOSg CHKh YAP MAJi EBYj

Tobacco Control Legislation Y Y Y Y Y Y Y Y Y Y
Legislation addressing Nutrition and Physical Activity 
Policies addressing Nutrition and Physical Activity Y Y
Diabetes Prevention & Control Plan Y Y Y Y Y Y Y Y Y
NCD Plan Y Y Y Y Y
Public Health Strategic Plan Y
Policy and Procedure Manual for DM/NCD Programs and Clinical Services Y Y Y Y Y Y
Recent Research on Obesity Y Y
Recent Research on Food Security/Systems Y Y
Recent Research on Cancer Y
Recent Research on Diabetes Care and Tx Y Y Y
Current Research on Childhood Obesity Y Y Y Y Y Y Y Y

aFederated States of Micronesia. bRepublic of the Marshall Islands. cRepublic of Palau. dAmerican Samoa. eCommonwealth of the Northern Marianna Islands. fPohnpei. gKosrae. 
hChuuk. iMajuro. jEbeye. Data source: See individual site articles in this supplemental issue

Table 7. Clinical Services by Jurisdiction
Services FSMa RMIb ROPc ASd GUAM CNMIe

PNIf KOSg CHKh YAP MAJi EBYj

Diabetes prevention and risk reduction education and services Y Y Y Y Y Y Y Y Y Y
Diabetes Screening Y Y Y Y Y Y Y Y Y Y
Treatment and management services based on the Disparities Collabora-
tive Model

Y Y

Linkage/Communication Mechanism between medical clinic and other clinics 
(including community and public health)

Y Y Y Y

Foot care clinic Y Y Y Y
Eye clinic Y Y Y
Renal Dialysis Services Y Y Y Y Y
Recent Research on Obesity Y Y

aFederated States of Micronesia. bRepublic of the Marshall Islands. cRepublic of Palau. dAmerican Samoa. eCommonwealth of the Northern Marianna Islands. fPohnpei. gKosrae. 
hChuuk. iMajuro. jEbeye. Data source: See individual site articles in this supplemental issue

Table 8. Support System of Services by Jurisdiction
Support Services FSMa RMIb ROPc ASd GUAM CNMIe

PNIf KOSg CHKh YAP MAJi EBYj

Public Health Quality Assurance Protocols Y Y Y Y
Hospital Services Quality Assurance Protocols Y Y Y Y Y
Continuing Education Program for physicians/nurses Y Y Y Y Y
Culturally and Linguistically NCD educational materials Y Y Y Y Y Y Y Y Y Y
Pharmacy Services Y Y Y Y Y Y Y Y Y Y
Major Problem with ordering medications Y Y Y Y Y Y

aFederated States of Micronesia. bRepublic of the Marshall Islands. cRepublic of Palau. dAmerican Samoa. eCommonwealth of the Northern Marianna Islands. fPohnpei. gKosrae. 
hChuuk. iMajuro. jEbeye. Data source: See individual site articles in this supplemental issue
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sites (Palau) has a successful system for purchasing medication 
and supplies where commonly used are automatically ordered 
on a quarterly basis.

Data Systems
Data collection, management, and analysis are important func-
tions for administrative decision-making. Two sites (Ebeye and 
Palau) were implementing the Patient Electronic Care System 
(PECS) diabetes registry as part of the Health Disparities Col-
laborative with plans to convert to the Chronic Disease Elec-
tronic System (CDEMS), a more current diabetes/NCD registry. 
The Community Health Center in Guam also implemented the 
PECS, however, the database was not updated and was not able 
to provide information or reports. Other sites had a variety of 
data systems. Nevertheless, numerous problems were reported 
including lack of policies and procedures for data collection, lack 
of variable definitions, and no collaboration between clinicians 
(where data are generated) and data staff. Moreover, although 
most sites entered data into a data system, the information was 
not studied and used to make clinical or program decisions. 
Another major concern was that staff responsible for these data 
systems did not have the skills, education, or training support 
to manage or maintain a data system. There was no evidence 
of data analysis, interpretation of data, or reporting of data 
(publications or reports) from the diabetes data.
 Although chronic disease surveillance system data, local 
population survey data, vital statistics, and program data exist,3 

there continues to be limited availability of and accessibility to 
these data and a paucity of published data reports. Comparisons 
of mortality, morbidity, and behavior risk factor data across the 
Pacific jurisdictions are severely limited because of differences 
in defining the data elements, data collection methods, and 
timeliness of reporting. Another concern is that the population-
based surveillance surveys (BRFSS and STEPS) are neither 

uniformly nor periodically conducted so it is not possible to 
determine trends in risk behaviors or changing prevalence rates 
of diabetes and NCDs.

Priority Issues and Needs
The assessment team assisted in the review of all the informa-
tion from documents, records, and key informants interviews 
and identified the strengths, problems and needs. A group of 
Pacific administrators and a group of clinicians were convened 
separately in all 10 sites to vet the list of problems and define 
the priorities and needs. Ranked priorities were determined 
by the number of jurisdictions that identified a specific need 
(Tables 9, 10). 
 The 5 top identified administrative needs were: (1) to de-
velop and implement a health plan, supported with resources 
and technical assistance to draft and implement the plan; (2) 
develop a data registry/system and training on data collection 
and management; (3) develop policy and procedure manuals 
for public health and clinical practices in diabetes/NCD clinics; 
(4) provide staff training on data analysis, interpretation, and 
reporting, and (5) engage more community partners to assist 
with planning and implementation of chronic disease prevention 
and control in the community was identified in four sites.
 The 5 leading clinical needs identified by the convened clini-
cal groups in each site were: (1) need for a common standard of 
care and standard definitions for the diagnosis of patients with 
diabetes/NCD; (2) need to address the fragmentation of care and 
loss of continuity of care; (3) need for standards and guidelines 
for treatment and management of patients with diabetes/NCD, 
an issue closely related to the first priority; (4) need for a team 
approach for providing care to patients with diabetes/NCD, and 
(5) need for continuing education for physicians and nurses on 
diabetes/NCDs.

Table 9. Prioritized Administrative Issues and Needs Identified by Site, US-affiliated Pacific Islands
Priority Issue and Needs Site Number of Sites

1. Need to develop and implement a health plan for diabetes/NCD American Samoa, CNMI, Chuuk, Pohnpei, Yap, Guam, Majuro, Ebeye 8
2. Need a data system/registry and staff training in working with the data system CNMI, Chuuk, Kosrae, Pohnpei, Yap, Guam, Ebeye 7
3. Need Policy and Procedure Manual for diabetes/NCD clinics American Samoa, CNMI, Chuuk, Kosrae, Yap, Majuro 6
4. Need staff training on data analysis, interpretation, and reporting CNMI, Kosrae, Pohnpei, Yap, Majuro, Ebeye 6
5. Need more community partners to provide prevention services in communities American Samoa, Yap, Guam, Ebeye 4

Data source: See individual site articles in this supplemental issue

Table 10. Prioritized Clinical Issues and Needs Identified by Site, US-affiliated Pacific Islands
Priority Issue and Needs Site Number of Sites

1. Need standards of care and definitions for diagnosing patients with diabetes/NCD American Samoa, CNMI, Chuuk, Kosrae, Pohnpei, Yap, Guam, Palau 8
2. Need to address fragmentation of care and assure continuity of care in diabetes/
NCD clinics

CNMI, Chuuk, Kosrae, Pohnpei, Majuro 5

3. Need standard and guidelines for patient care for diabetes/NCD Chuuk, Kosrae, Guam, Majuro, Palau 5
4. Need a team approach to providing care for patients with diabetes/NCD American Samoa, Kosrae, Pohnpei, Guam 4
5. Need continuing education on diabetes/NCD for physician and nurses American Samoa, Majuro, Palau 3

Data source: See individual site articles in this supplemental issue
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Discussion
The members of the Pacific Chronic Disease Council (PCDC) 
recognized the need for a comprehensive assessment of the 
existing data and the system of services for diabetes and other 
NCDs. To assure wide participation, PCDC members served 
as the designated team leaders in their respective jurisdiction 
or state and participated in the planning of the assessment, 
identified assessment team members, gathered documents and 
records, identified key informants, and assisted in reviewing the 
information and identifying the issues and needs. In addition, 
groups of health care stakeholders including administrators 
and clinicians from each of ten sites participated in prioritizing 
the issues and needs based on the conditions surrounding their 
system of services and work environment. 

Population, Mortality, Surveillance Data
The population in the USAPI region did not significantly change 
between 2000 and 2010, however, there are observed shifts in 
specific age groups. The increase in the number of residents 
45 years of age and older is important because at this age there 
is the higher risk of developing NCDs and this increase may 
intensify the need to plan for more resources, manpower, and 
medical and health care services for individuals with NCDs.
 In examining crude mortality rates across the USAPI, cancer 
and heart disease were the leading causes of death, followed 
by diabetes. When aggregating all of the deaths, almost half 
(47.9%) of the deaths in the region are due to NCD-related 
conditions. However, care must be taken when interpreting 
these data because, although mortality data do exist, there is 
a lack of common definitions and differences in completing 
death certificates, data collecting procedures, assurances of 
the quality of the data, levels of training of personnel, and the 
timely reporting of these data across the sites. Due to these 
limitations, comparing mortality statistics across all sites is 
difficult to perform. 
 In examining the data from population-based surveillance 
and local survey, the data show that the rates of overweight and 
obese residents ranged from a high of 93% among residents in 
American Samoa to a low of 62.4% in the RMI. The data for 
prevalence of diabetes ranged from a high of 47% in American 
Samoa to a low of 9.1% in Guam depending on surveillance 
year. However, care must be taken when examining these data 
because of the differences in the way each jurisdiction collects 
data and surveys populations. The BRFSS is a telephone survey 
with self-reported responses; whereas the NCD STEPS is a 
community-based survey with face-to-face interviews and physi-
cal and biochemical measurements are obtained. Other local 
surveys are limited to specific segments of the population (ie, 
government workforce, health care sector, and K-12 students), 
which may introduce bias in the results and these data may not 
be generalizable to the population. Because of the differences 
in methodology and surveyed populations, point in time survey 
data from different jurisdictions cannot be compared with each 
other. 

Administrative System of Services
All sites (with the exception of Pohnpei) had a plan for the 
prevention and control of diabetes/NCDs, and some had mul-
tiple plans (eg, nutrition, physical activity, and tobacco control) 
however, these plans did not appear to be connected, and in some 
cases there was no evidence of implementation. Stakeholders 
identified the following problems with planning documents: 
Plans are often funding-driven and are time limited with no 
sustainability to continue programs and services; furthermore, 
budgets are not attached to plans for implementation with the 
exception of specific and focused work plans. The majority of 
funds for health programs is from external sources with specified 
targeted activities and is short-term and time limited. Funding 
for health programs and services is a problem with minimal to 
no funds committed or matched from the jurisdiction govern-
ments, resulting in the lack of opportunities and resources for 
infrastructure development, maintenance, and sustainability 
of programs and services. The lack of funding for diabetes/
NCD programs and services necessitates the need to partner 
with other organizations. The Diabetes Prevention and Control 
Programs (DCPC) in all sites partnered and collaborated with 
various community groups, church groups, schools, and other 
public health programs. Policy and procedure manuals were 
missing in most of the sites and though a few had manuals for 
NCD/Diabetes programs, they were not being implemented 
and some needed to be updated and revised. There is a need 
for training to assure the implementation of the policy and 
procedure manuals and monitoring to assure that the standards 
and protocols described in the policy and procedure manuals 
are being implemented.

Clinical System of Service
DPCP staff provided outreach and prevention services in 
collaboration and public health programs, community orga-
nizations, and schools. Several issues were identified related 
to outreach and prevention activities including insufficient 
targeting of prevention to high risk populations and little to no 
coordination with and among medical care providers, clinics, 
and hospitals. Criteria needs to be developed to target screening 
for at-risk patients; and referral mechanisms need to be created 
to collaborate with medical care providers.
 Most sites (except Ebeye) provide screening to all individuals 
upon request and some programs reported repeated screening 
of same individuals due to lack of screening records. Ebeye 
has banned mass screening and uses criteria to define risk and 
eligibility for screening. Due to the lack of a common standard 
among clinicians for the diagnosis of diabetes, different crite-
ria are being used. All DPCP/NCD programs need to develop 
standard criteria to target screening for high-risk populations 
and for diagnosing diabetes. 
 Treatment and management for patients with diabetes and 
NCDs varied among sites. For most sites there was little to no 
communication or collaboration between providers and public 
health staff, resulting in fragmented services and no continuity 
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of care. Other issues identified included the need for common 
standards of care and policy/procedure manuals with training 
on implementation of the standards and procedures. Two sites 
(Palau and Ebeye) had diabetes/NCD services based on the 
Health Disparities Collaborative model and had teams to treat, 
manage, and follow-up with patients. All DPCP/NCD programs 
need to examine the feasibility of developing and implementing 
the team approach to care for patients with diabetes and NCDs. 

Support System of Services
 The pharmacy and laboratory continue to have numerous 
issues including lack of funding to order and purchase supplies 
(ie, reagents and medications) and cumbersome procedures for 
purchasing. Methods for purchasing medications and supplies 
need to improve. Palau has a unique automated system for pur-
chasing medications and supplies that is based on level of usage, 
incorporating an automated standing order for medications, and 
supplies that are commonly used to assure a continuing supply. 
Other sites may benefit implementing a similar purchasing 
system.

Data System
Data systems in the DPCP/NCD programs varied from four 
sites having no data system (American Samoa, CNMI, Chuuk, 
Majuro), four sites that had a data system that included incom-
plete data and did not produce reports (Kosrae, Pohnpei, Yap, 
Guam), and the two that were using the PECS diabetes registry 
and were planning conversion to CDEMS. Several barriers 
to a functional data system were identified including: lack of 
standard definitions, no written procedures for collecting data, 
lack of collaboration and coordination between clinicians and 
data staff, no written procedures for data entry, no procedures 
for database back-up and retrieval, no quality assurance of the 
data, and limited resources to support hardware for the data 
system. Also, data in all sites were entered into a data system, 
but information extraction from the system was not performed. 
There was no evidence of data analysis, interpretation, or publi-
cation of data reports from any of the diabetes data. As a result, 
data are not being used to make clinical or program decision, 
the main purpose of diabetes registries. Another issue is that 
the majority of the staff who are in charge of data do not have 
adequate skills, education, or training to be able manage a data 
system. All sites need technical assistance to further develop 
the infrastructure and staff training to improve the data systems 
and to be able to analyze, interpret, and report the data and 
information extracted from the system. 

Conclusion
When these priorities are examined in the aggregate, the pri-
mary issues facing NCD identification and treatment in USAPI 
are the need to: (1) Develop a comprehensive health plan for 
diabetes and NCDs; (2) Select, develop, and integrate standards 
of care, definitions, policy, and procedures for the diagnosis, 
treatment, and management of patients with diabetes and NCDs; 
(3) Develop data systems with training for staff on working 

with data systems, analysis, interpretation, and reporting of 
data; (4) Develop a team approach to providing care to patients 
with diabetes and NCDs to mitigate fragmentation and improve 
continuity of care; and (5) Develop continuing education pro-
grams on the latest developments in the prevention, treatment, 
and management of diabetes and NCDs for physicians, nurses, 
and public health staff. 
 The PCDC, as the lead group for addressing diabetes and 
other NCDs in all the USAPI jurisdictions are in the process 
of examining and addressing these issues in collaboration with 
partners (community, local, faith-based, government agencies, 
and non-government organizations). In 2009, PCDC submitted 
a document with prioritized recommendations to a US Federal 
Agency Steering Committee consisting of representatives from 
the Health Resources and Services Administration, National 
Institute of Health, Office of Global Health Affairs, Office of 
Public Health and Science, Office of Women’s Health, and the 
Centers for Disease Control and Prevention. This document 
included recommendations to address some of the issues that 
were found in the assessment. As of this publication, PCDC is 
piloting the Health Disparity Collaborative/Chronic Care Model 
training in the FSM that will address some of the clinical and 
data issues. 
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