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Abstract

Background: The non-communicable disease (NCD) epidemic among Pacific Islanders prompted the declaration of
a regional state of NCD emergency throughout the United States-Affiliated Pacific Islands (USAPIs) in 2010.
Subsequently, the University of Guam Health Science Program launched a pilot study on NCD research in its
undergraduate curriculum modeled after the Pacific Data for Decision Making (DDM) framework – a field
epidemiology training program employed in the USAPIs. The primary objective of the research is to conduct annual
assessments of student health indicators with plans for longitudinal follow-up. Here, development and evaluation of
the undergraduate research curriculum are described.

Methods: The Pacific DDM framework covering knowledge and skills in resourcing, types of data and indicators,
data sources, data management, information products, and data dissemination and use were incorporated in
undergraduate core courses of the Health Science Program. During the data collection pilot years, 2013 and 2014, a
survey containing questions predominantly on NCD risk factors was launched at the university. The survey was
administered by upperclassmen in the Health Science Program and evolved into the Pacific Islands Cohort of
College Students (PICCS) research study. The initial years were spent developing the infrastructure. Program outputs
were tracked annually to measure program success.

Results: Students in the Health Science Program obtained research knowledge and skills through various courses
while enrolled in the program. The PICCS data collection continued annually as a cross-sectional survey from 2015
to current. Numerous successes have resulted including student abstracts and publications, acceptances to summer
programs and fellowships, a sustained annual health fair for college students, a grant award, and other program-
related impacts.
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Conclusion: The PICCS framework provided the organizational structure and documented tools, protocols, roles,
and responsibilities to enhance consistency and reproducibility. Undergraduate students applied their knowledge
and skills to an ongoing study focused on NCD risk factor surveillance of college students. Additionally, multiple
research successes have been achieved through the PICCS curriculum. Plans are underway to begin the
longitudinal design of the PICCS research study and sustain it through the curriculum, with room for adaptation as
courses are updated over time.

Keywords: Curriculum development, Data for decision making, Epidemiology, Health disparities, Minority health,
Native Hawaiian or other Pacific Islander, Non-communicable diseases, Public health, Undergraduate research, US-
Affiliated Pacific Islands

Background
Non-communicable diseases (NCDs), including cardio-
vascular diseases, cancer, respiratory diseases, and dia-
betes, remain among the leading causes of death
globally. Combined NCDs account for 71% (41 of 57
million) of all deaths [1], with a projected increase to 52
million by 2030. In the Pacific region, 40% of the 9.7
million residents endure NCDs while 75% of deaths are
NCD-related [2]. To mitigate NCDs in the Pacific, stake-
holders developed and circulated the NCD Roadmap
suggesting a multisectoral approach to implement four
key strategies: control tobacco use through increased
taxes, reduce consumption of foods and drinks linked to
NCDs through policies, improve efficiency and impact,
and improve evidence base for decision making [3].
Monitoring and surveillance of NCD-related health indi-
cators have been prioritized through the Pacific Moni-
toring Alliance for NCD Action framework in at least 22
Pacific Island countries and territories, including those
affiliated with the United States (US) [4].
The US-Affiliated Pacific Islands (USAPIs) are home

to an estimated half-million people spread across Ocea-
nia including the islands of American Samoa, Guam,
Commonwealth of Northern Marianas, Republic of the
Marshalls, Republic of Palau, and the Federated States of
Micronesia (Pohnpei, Chuuk, Kosrae and Yap). The me-
dian age of USAPI residents ranges from 24 years old in
the Republic of the Marshall Islands to 34 years old in
the Republic of Palau, while life expectancy ranges from
74 years old in the Federated States of Micronesia to 77
years old in Guam [5]. The USAPIs experience some of
the highest poverty in the US, as high as 41% in the Fed-
erated States of Micronesia [5]. Additionally, chronic
diseases and risk factors are prevalent in the USAPIs [6–
15], with early obesity [16], food insecurity [17], and use
of tobacco [18] and areca nut [19–21] among the major
drivers.

Response to NCDs in the USAPIs
Ministers and directors of health from the USAPIs form
the Pacific Islands Health Officers’ Association (PIHOA).
In 2010, PIHOA declared a Regional State of Health

Emergency due to the NCD epidemic in the USAPI
through Board Resolution #48–01 [22]. Prior to the
resolution, the Pacific Chronic Disease Council (PCDC)
developed a Pacific NCD Collaborative Initiative asses-
sing the USAPIs’ NCD-related services and expanding
the population outreach [23]. Subsequently, Board Reso-
lution #48–01 reinforced the development of an NCD
strategic plan among the USAPIs. PIHOA guided the
islands on development and implementation of their
strategic plan through participation in an epidemiology
training program for Pacific health workforce [24]
adopted from the Pacific Data for Decision Making
(DDM) Program [25]. The primary objective of the Pa-
cific Islands Cohort of College Students (PICCS) research
is to conduct annual assessments of NCD health risk
factors of students enrolled at the University of
Guam (UOG), with plans for a long-term longitudinal
follow-up. In this paper, the development and evaluation
of the undergraduate research curriculum are described.

Methods
Pacific Islands Cohort of College Students (PICCS)
curriculum
The Pacific DDM framework, which aligns with the
Health Metrics Framework, incorporates six major com-
ponents of health data utilization to inform decision-
making. The components include resourcing, types of
data and indicators, data sources, data management
(data collection, data entry and storage, data cleaning,
data analysis and interpretation, organizing and present-
ing data), information products, and data dissemination
and use [24]. During 2013 and 2014, the UOG Health
Science Program adopted components of the Pacific
DDM framework as it began exploring a sustainable ap-
proach to undergraduate research. A pilot survey of
health questions predominantly on NCD risk factors was
launched. Individuals eligible to participate in the survey
were students currently attending the university and at
least 18 years of age. The survey was administered by
upperclassmen and evolved into the student-led PICCS
research study.
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The Pacific DDM concepts and the PICCS activities
were phased into selected Health Science Program core
courses described in Table 1. The insertion of popula-
tion health research-related themes such as health as-
sessment, study design, data collection and analysis,
dissemination, translation, and application were scaf-
folded from sophomore level courses to senior level
courses. Specifically, students were introduced to an-
thropometry (HS200), NCD risk factor assessment
(HS216), study design and survey development (HS405),
PICCS data collection (HS416), analysis (MA387), dis-
semination (HS451), translation (HS491), and applica-
tion (HS498). These curricular concepts corresponded
to components of the Pacific DDM framework.

Research study
The PICCS research study has been incorporated in the
Health Science Program. Data collection was piloted in
2013 to 2014 in the HS416 course and conducted annu-
ally thereafter as a cross-sectional survey on the health
status of college students. Initial ethics approval was ob-
tained in 2013 (CHRS#13–96) from the Committee on
Human Research Subjects at the University of Guam
and remains current (CHRS#20–121). Recruitment for
participation in the PICCS research study was held every
Fall semester in HS416 from September to December.
Individuals eligible to participate in the survey were stu-
dents at least 18 years of age and currently attending the
university. Over the years, participants were recruited
through announcements via word-of-mouth, flyers
posted throughout campus, social media, and the univer-
sity’s student email list. Except for Fall 2020 due to the
coronavirus pandemic, face-to-face interviews were con-
ducted on campus in a designated research room. All

the study materials and equipment were kept secured in
locked cabinets or by locking the room accessible only
to two research teams.
Years 2015 to 2017 were spent developing the pro-

cesses and establishing the infrastructure according to
Fig. 1. Instructors remained principal investigators (PI)
throughout the project. During junior and senior year,
student researchers were upgraded to co-investigators
and assumed one of the following roles: 1) Coordinator -
Project Coordinator (assisted PI with trainings, schedul-
ing, operations, logistics) or Data/Quality Assurance Co-
ordinator (assisted PI with standardization, equipment
calibration, survey completion); or 2) Collector – Re-
cruiter (sought participants), Interviewer (administered
questionnaires), or Measurer (collected body measure-
ments). All student co-investigators practiced role-
playing the informed consent process and administering
the questionnaires several times before recruitment
commenced each year. Measurers were trained and stan-
dardized to collect height and weight measurements
using similar protocols from the Children’s Healthy Liv-
ing (CHL) Program [26]. Measurers who did not pass
the standardization were encouraged to select from
other co-investigator roles.

Data collection
Initial health indicators were selected by research students in
2013 and 2014 based on the Healthy People 2020 topics
taught in the HS200 course, perception of relevance, and
availability of tools. Subsequently, indicators were added or
modified as seen in Table 2 by request or to reflect changes
to other local surveys such as the Guam Behavioral Risk Fac-
tor Surveillance System (BRFSS), the CHL Program, and the
University of Guam/University of Hawai'i Cancer Center

Table 1 Selected core courses supporting the Pacific Islands Cohort of College Students (PICCS) curriculum of the Bachelor of
Science Health Science Program, University of Guam

Course Content Corresponding Pacific DDM Component

HS200 Health and
Wellness

Exposure to PICCS anthropometry Data management (collection tools)

HS216 Introduction to
Public Health

Exposure to PICCS assessment of NCD
risk factors

Resourcing, types of data and indicators

HS405 Epidemiology Exposure to PICCS study design and
methodology

Types of data and indicators, data sources

HS416 Research in Health
Sciences

Collection of PICCS data Data management

MA387 Statistics for
Sciences

Analysis of PICCS data Data management

HS451 Research and
Report Writing

Dissemination of PICCS findings Information products, data dissemination and use

HS491 Current Topics in
Health Sciences

Translation of PICCS and other health
topics

Data management, information products, data dissemination and use

HS498 Internship in
Health Sciences

Application of PICCS and other
program knowledge and skills

Resourcing, types of data and indicators, data sources, data management,
information products, data dissemination and use
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Partnership to Advance Cancer Health Equity (PACHE).
Survey administration was conducted in pairs (interviewer
and measurer) after the pilot years. Data collected consisted
of physical measurements and self-reported information.
The physical data included: body fat measured in percentage
with the Omron Fat Loss Monitor, Model HBF-306C/Black
(Omron Healthcare Inc., Lake Forest, Illinois), height mea-
sured in centimeters (cm) with a portable stadiometer
(Model PE-AIM-101, Perspective Enterprises, Portage, Mich-
igan), weight measured in kilograms with a portable weight
scale (Seca 876, Hamburg, Germany), waist and neck cir-
cumferences measured in cm with plastic tape (Seca Model
201, Chino, California), blood pressure measured in millime-
ters of mercury (mmHg) manually (with a blood pressure

cuff, sphygmomanometer, and stethoscope) and digitally
(with automated blood pressure machine), and acanthosis
nigricans [27]. The measurer performed the anthropometry
and reported the numbers for the interviewer to record.
Measurements continued until two consecutive measure-
ments were within ±0.2 units, except for blood pressure
which was measured at least twice regardless of reading.
Self-reported data included background information [28]

(demographics and culture), food security and spicy food in-
take [28], areca nut use [29], sexually transmitted infections
(STIs) awareness [30], physical activity [20, 31], personal
medical history, sleep [32], stress [33], anxiety and depression
[34], occupational and environmental exposure [35], and
questions adopted from the BRFSS including alcohol, dental

Fig. 1 Organizational framework of the data collection team of the Pacific Islands Cohort of College Students (PICCS) curriculum of the Bachelor
of Science Health Science Program, University of Guam

Table 2 Health indicators measured among students enrolled in the Pacific Islands Cohort of College Students (PICCS) from 2015 to
2019, University of Guam

Health Indicators Years Collected

Anthropometry, acanthosis nigricans, and blood pressure 2015–2016 (body fat)

2015–2019 (height, weight)

2017–2018 (waist circumference)

2017–2019 (acanthosis nigricans)

2017, 2019 (blood pressure)

2019 (neck circumference)

Background information 2015–2019 (demographics)

2017–2019 (culture)

Food, nutrition, and physical activity 2015–2019 (fruit, vegetable, fast food, physical activity, water)

2017–2019 (food security, spicy food)

Health care 2015–2019 (health care access, personal medical history)

Mental health 2015–2019 (sleep, stress)

2017–2019 (anxiety, depression)

Occupational and environment 2017–2019

Oral health 2015–2016, 2019 (areca nut, tobacco, dental visit)

2015–2019 (alcohol)

2016–2019 (e-cigarettes, marijuana)

Sexually transmitted infections 2015–2019 (awareness)
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visits, e-cigarettes, fast food consumption, fruit and vegetable
consumption, health care access, medical marijuana, and to-
bacco use [36].

Evaluation
Outputs of the Health Science Program were tracked an-
nually to measure the success of the PICCS curriculum.
Tracked outputs included the number of PICCS-related
abstracts and publications, acceptances to summer pro-
grams and fellowships, annual health fair activities, con-
tributions to external research funding, and overall
program impact (number of Health Science student in-
ternships and graduates with PICCS research experi-
ence). Additionally, the student researchers submitted
comments on their experiences during HS451, the final
research course in the program.

Results
The Health Science Program successes related to the PICCS
from the years 2015 to 2020 are listed in Table 3. In addition
to the successes tracked, the student researchers provided
positive comments and suggested areas for improvement.
The positive comments included an appreciation for en-
hanced research skills and the opportunity to engage
stakeholders:

“My research skills have actually improved …
searching for and citing peer reviewed articles.”

“I used software to create visual data in a way that
would be legible to Non-Health Science majors to en-
sure they would be able to interpret …”.

“Another good experience was that we had a feed-
back loop with our instructor in which we submitted
our research and feedback would be given to us
promptly … This process happened multiple times …
in the research and writing process.”

“The HART Fair gave us a chance to be part of an
activity that benefits a population. These are skills
many of us will use when performing outreach in the
community post-graduation.”

The suggested areas for improvement were directed
towards enhancing dissemination.

“Increase the number of classes involved in hosting
the HART Fair … nursing class, psychology class …”.

“Invite other student organizations and challenge
them to focus on health, mental health, wealth, civ-
ics, and social justice (all of which pertain to
health).”

“Provide clear criteria and evaluation of group
contributions.”

“Transitioning from face-to-face to online event dur-
ing the pandemic was stressful at first … should in-
corporate more committee meetings...consider
expanding presence on social media platforms.”

The first category of program successes listed in Table
3 is student internships with various government and
non-government organizations. The internships corre-
sponded with the number of graduates as internships
were performed during the semester of graduation. Over
200 undergraduates were enrolled in the program each
year, with a range of 9 to 12% graduating each year.
Other successes included a total of 17 student and fac-
ulty abstract presentations at conferences, one research
grant award from the National Institute on Minority
Health and Health Disparities (NIMHD) under the Na-
tional Institutes of Health (NIH) (Grant Number
5U24MD011201), development of a 1-credit computer
laboratory course added to the MA387 statistics course
to enhance students’ statistical skills in research, creation
of the village health profiles for 19 villages and shared
with the mayors of the villages, and one student-led
manuscript publication [37]. Three students were se-
lected to participate in the Centers for Disease Control
and Prevention Undergraduate Public Health Scholars
(CUPS) Program [38], but unlike the CUPS, the PICCS
curriculum engages students over multiple undergradu-
ate years. Three other students were selected to partici-
pate in the Child Health Assessment in the Pacific
Undergraduate Summer Fellowship Program [39]. Over
the years, the program has maintained a leadership role
on the Data and Surveillance Team of the Guam Non-
Communicable Disease Consortium and continued to
host the annual Health Awareness to Reach Tritons
(HART) Fair, which is an event initiated by students
from the 2016 class to share the research results with
their fellow Tritons (UOG’s mascot). Although not an
intended outcome, the HART Fair evolved into a space
for linking students to disease prevention activities (e.g.,
nutrition education booths, physical activity competition,
meditation demonstrations) and free services (e.g., access
to tobacco prevention and cessation coordinators, access
to tests for sexually transmitted infections). The impact
of this linkage on NCD prevention among the college
students may be further explored.

Discussion
PICCS as a sustainable undergraduate training for
research
Students majoring in the Health Science Program at the
University of Guam beginning 2013 received training on
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the knowledge and skills pertinent to research ethics,
planning, implementation, analysis, dissemination, and
translation of the PICCS study through core courses de-
scribed in Table 1 and reinforced in other courses re-
quired of the program. The incorporation of PICCS
activities into the program courses encourages sustained
undergraduate research experiences, with room for
adaptation as courses are updated over time. Students’
suggestions for improvement would be considered with
course updates. For example, the PICCS learning out-
comes could be aligned with those of courses from other
interested disciplines across campus. Criteria and evalu-
ation of collaborative group efforts will be articulated.
The engagement of undergraduates in research has

been a practice for many years. The US National Science
Foundation first launched an undergraduate research

program in 1958, and two decades later the Council on
Undergraduate Research was formed [40]. There are
many programs promoting undergraduate research ex-
periences, especially in the fields of science, technology,
engineering, and mathematics [40], and some are now
promoting course-based undergraduate research experi-
ences to reach undergraduates in masses [41]. The
PICCS curriculum may be considered an expansion of
this course-based undergraduate research experiences,
with the research experience sustained through the
PICCS research study targeting college students. The
university presents a unique space for young adults to
lead research targeting their peers and translate findings
into meaningful outcomes. In 2013, the average age of
undergraduates at the University of Guam was 23
years old [42] which is in the age range of when the

Table 3 Health Science Program successes related to the Pacific Islands Cohort of College Students (PICCS) curriculum, 2015 to 2020

Year Number of
Undergraduates

Successes

2015 232 28 student internships with government and non-government organizations
28 graduates with Bachelor of Science in Health Science
Two conference abstract presentations
One acceptance to public health scholars summer program
Leadership role on Guam Non-Communicable Disease Consortium

2016 218 24 student internships with government and non-government organizations
24 graduates with Bachelor of Science in Health Science
Three conference abstract presentations
One acceptance to public health scholars summer program
One acceptance to child health assessment summer fellowship
One 5-year research grant award
1st Annual Health Awareness to Reach Tritons Fair
Leadership role on Guam Non-Communicable Disease Consortium

2017 237 27 student internships with government and non-government organizations
27 graduates with Bachelor of Science in Health Science
One conference abstract presentation
One conference panel presentation
One acceptance to child health assessment summer fellowship
2nd Annual Health Awareness to Reach Tritons Fair
Leadership role on Guam Non-Communicable Disease Consortium
Addition of 1-credit computer laboratory to MA387 statistical course
Village health profiles for Mayors’ Council of Guam

2018 263 26 student internships with government and non-government organizations
26 graduates with Bachelor of Science in Health Science
Two conference abstract presentations
Two conference panel presentations
One acceptance to child health assessment summer fellowship
3rd Annual Health Awareness to Reach Tritons Fair
Leadership role on Guam Non-Communicable Disease Consortium

2019 238 21 student internships with government and non-government organizations
21 graduates with Bachelor of Science in Health Science
Six conference abstract presentations
4th Annual Health Awareness to Reach Tritons Fair
Leadership role on Guam Non-Communicable Disease Consortium

2020 215 24 student internships with government and non-government organizations
24 graduates with Bachelor of Science in Health Science
One manuscript publication
One acceptance to public health scholars summer program
5th Annual Health Awareness to Reach Tritons Fair
Leadership role on Guam Non-Communicable Disease Consortium
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propensity for health risk taking, such as drinking alco-
hol and smoking cigarettes, is heightened [43]. Fortu-
nately, young adults are in a period of their life when
“mistakes and failures can be reversed” and they are “re-
sponsive to education and training and to incentives to
create and contribute.” [44] Thus, the PICCS curriculum
offers a critical window of opportunity for health risk in-
terventions including education, training, and innovation
among young adults in college.

Future plans
Plans are underway to begin the longitudinal cohort de-
sign of the PICCS. Research participants that consented
to be recontacted will be invited to participate in the
follow-up. The PICCS team will develop additional tools,
methods, and processes, including the follow-up sched-
ule, in preparation of the NCD cohort of college
students.

Conclusion
NCD morbidity and mortality are problematic even in
the remote areas of the Pacific where challenges are fur-
ther exacerbated by distance and limited resources.
Through the PICCS curriculum, students learn research
and apply their knowledge and skills to an ongoing study
focused on NCD risk factor surveillance of college stu-
dents. Incorporation of the PICCS in an undergraduate
curriculum provides a unique opportunity for young
adults to lead research targeting their peers. The PICCS
framework provides the organizational structure and
documented tools, protocols, roles, and responsibilities
to ensure consistency and reproducibility. Plans are un-
derway to begin the prospective follow-up design of the
PICCS research study, which can be sustained through
the curriculum with room for adaptation as courses are
updated over time.

Abbreviations
PICCS: Pacific Islands Cohort of College Students; NCDs: Non-communicable
diseases; DDM: Pacific Data for Decision Making Program; US: United States;
USAPIs: United States-Affiliated Pacific Islands; PIHOA: Pacific Health Officers’
Association; PCDC: Pacific Chronic Disease Council; HS200: Health and
Wellness; HS216: Introduction to Public Health; HS405: Epidemiology;
HS416: Research in Health Sciences; MA387: Statistics for Sciences;
HS451: Research and Report Writing; HS491: Current Topics in Health
Sciences; HS498: Internship in Health Sciences; UOG: University of Guam;
PI: Principal investigator; cm: Centimeters; mmHg: Millimeters of mercury;
CHL: Children’s Health Living (CHL) Program; PACHE: Partnership to Advance
Cancer Health Equity; STIs: Sexually transmitted infections; BRFSS: Behavioral
Risk Factor Surveillance System; NIMHD: National Institute on Minority Health
and Health Disparities; NIH: National Institutes of Health; CUPS: Centers for
Disease Control and Prevention Undergraduate Public Health Scholars
Program; HART: Health Awareness to Reach Tritons Fair

Acknowledgements
We are grateful to the students in the University of Guam Health Science
Program for their assistance with the PICCS research study and to Louis
Dulana and Charlotte Mercado from the Mathematics Program for database
development and data entry. The following students helped inform the
manuscript structure: Aniceto Iglopas, Jr., Alfredo Mafnas, Luther Ponio,

Leyann Simina, Oliver Sorio, Christopher Taimanglo, Muneka Taisipic, and
Ryan Valencia. We thank the US NIH, specifically the NCI U54 University of
Guam/Cancer Center of Hawai‘i Partnership (Grant Number 1U54CA143728)
for research support on the development of selected tools and protocols
that were adopted in this curriculum, the NIMHD U24 (Grant Number
5U24MD011201) for allowing the PICCS research team to participate in
anthropometry trainings and the Building Infrastructure Leading to Diversity
(BUILD) Enhancing Cross Disciplinary Infrastructure and Training at Oregon
(EXITO) (1UL1MD009596-01 REVISED (Crespo-PI) Subaward:205CRE481) for
providing participant compensation for the PICCS research study.

Authors’ contributions
Y.P. conceptualized the PICCS study, co-led the curriculum, and led the
manuscript draft. A.A. and M.H.U. co-led the PICCS study and curriculum. J.D.
and A.D. coordinated data collection. E.B. and K.C. assisted with data collec-
tion. B.C. assisted with data collection and literature review. L.E. assisted with
data collection and literature review. V.F. led manuscript revisions and for-
matting for submission. G.B. co-led the PICCS curriculum related to MA387.
All authors critically reviewed the manuscript, provided feedback, and ap-
proved the manuscript.

Funding
Not applicable.

Availability of data and materials
Access to the PICCS materials can be requested through the University of
Guam, given compliance with ethical review requirements. Contact the
corresponding author at paulinoy@triton.uog.edu.

Declarations

Ethics approval and consent to participate
The PICCS research study was approved by the Committee on Human
Research Subjects at the University of Guam (CHRS#13–96) in 2013 and
remains current (CHRS#20–121). All protocols were implemented in
accordance with relevant guidelines and regulations. Informed consent for
all years were obtained from all participants.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1University of Guam, School of Health, University Drive, Mangilao, GU 96923,
USA. 2University of Guam, College of Natural & Applied Sciences, Biology
Program, University Drive, Mangilao, GU 96923, USA. 3University of Guam,
College of Natural & Applied Sciences, Mathematics Program, University
Drive, Mangilao, GU 96923, USA.

Received: 2 February 2021 Accepted: 5 October 2021

References
1. World Health Organization. World health statistics 2018 monitoring health

for the Sustainable Development Goals (SDGs). 2018. https://apps.who.int/
iris/bitstream/handle/10665/272596/9789241565585-eng.pdf?ua=1. Accessed
6 Feb 2020.

2. World Health Organization. Pacific islanders pay heavy price for abandoning
traditional diet. Bulletin of the World Health Organization; 2010. p. 481–560.
https://www.who.int/bulletin/volumes/88/7/10-010710/en/. Accessed 6 Feb
2020.

3. World Bank. Non-communicable disease roadmap report (English); 2014. p.
1–140. http://documents.worldbank.org/curated/en/534551468332387599/
pdf/893050WP0P13040PUBLIC00NCD0Roadmap.pdf. Accessed 6 Feb 2020.

4. Tolley H, Snowdon W, Wate J, Durand AM, Vivili P, McCool J, et al.
Monitoring and accountability for the Pacific response to the non-
communicable diseases crisis. BMC Public Health. 2016;16(1):958. https://doi.
org/10.1186/s12889-016-3614-8.

Paulino et al. BMC Public Health         (2021) 21:1994 Page 7 of 9

mailto:paulinoy@triton.uog.edu
https://apps.who.int/iris/bitstream/handle/10665/272596/9789241565585-eng.pdf?ua=1
https://apps.who.int/iris/bitstream/handle/10665/272596/9789241565585-eng.pdf?ua=1
https://www.who.int/bulletin/volumes/88/7/10-010710/en/
http://documents.worldbank.org/curated/en/534551468332387599/pdf/893050WP0P13040PUBLIC00NCD0Roadmap.pdf
http://documents.worldbank.org/curated/en/534551468332387599/pdf/893050WP0P13040PUBLIC00NCD0Roadmap.pdf
https://doi.org/10.1186/s12889-016-3614-8
https://doi.org/10.1186/s12889-016-3614-8


5. The World Factbook. https://www.cia.gov/the-world-factbook/. Accessed 6
May 2021.

6. Ichiho HM, Roby FT, Ponausuia ES, Aitaoto N. An assessment of non-
communicable diseases, diabetes, and related risk factors in the territory of
American Samoa: a systems perspective. Hawai'i J Med Public Health. 2013;
72(5 Suppl 1):10–8.

7. Ichiho HM, Shomour M, Marar J, Lippwe K, Aitaoto N. An assessment of
non-communicable diseases, diabetes, and related risk factors in the
Federated States of Micronesia, State of Chuuk: a systems perspective.
Hawai’i J Med Public Health. 2013;72(5 Suppl 1):30–8.

8. Ichiho HM, Gillan JW, Aitaoto N. An assessment of non-communicable
diseases, diabetes, and related risk factors in the territory of Guam: a
systems perspective. Hawai'i J Med Public Health. 2013;72(5 Suppl 1):68–76.

9. Ichiho HM, Tolenoa N, Taulung L, Mongkeya M, Lippwe K, Aitaoto N. An
assessment of non-communicable diseases, diabetes, and related risk factors
in the Federated States of Micronesia, State of Kosrae: a systems
perspective. Hawai’i J Med Public Health. 2013;72(5 Suppl 1):39–48.

10. Ichiho HM, Robles B, Aitaoto N. An assessment of non-communicable
diseases, diabetes, and related risk factors in the commonwealth of the
Northern Mariana Islands: a systems perspective. Hawai'i J Med Public
Health. 2013;72(5 Suppl 1):19–29.

11. Ichiho HM, Demei Y, Kuartei S, Aitaoto N. An assessment of non-
communicable diseases, diabetes, and related risk factors in the Republic of
Palau: a systems perspective. Hawai'i J Med Public Health. 2013;72(5 Suppl
1):98–105.

12. Ichiho HM, Anson R, Keller E, Lippwe K, Aitaoto N. An assessment of non-
communicable diseases, diabetes, and related risk factors in the Federated
States of Micronesia, State of Pohnpei: a systems perspective. Hawai’i J Med
Public Health. 2013;72(5 Suppl 1):49–56.

13. Ichiho HM, Seremai J, Trinidad R, Paul I, Langidrik J, Aitaoto N. 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. Hawai’i J Med Public Health. 2013;72(5 Suppl 1):77–86.

14. Ichiho HM, de Brum I, Kedi S, Langidrik J, Aitaoto N. An assessment of non-
communicable diseases, diabetes, and related risk factors in the Republic of
the Marshall Islands, Majuro Atoll: a systems perspective. Hawai’i J Med
Public Health. 2013;72(5 Suppl 1):87–97.

15. Ichiho HM, Yurow J, Lippwe K, Aitaoto N. An assessment of non-
communicable diseases, diabetes, and related risk factors in the Federated
States of Micronesia, State of Yap: a systems perspective. Hawai’i J Med
Public Health. 2013;72(5 Suppl 1):57–67.

16. Novotny R, Fialkowski MK, Li F, Paulino Y, Vargo D, Jim R, et al. Systematic
review of prevalence of young child overweight and obesity in the United
States–Affiliated Pacific region compared with the 48 contiguous states: the
Children’s Healthy Living program. Am J Public Health. 2015;105(1):e22–35.
https://doi.org/10.2105/AJPH.2014.302283.

17. Novotny R, Li F, Wilkens L, Fialkowski M, Fleming T, Coleman P, et al.
Economic influences on child growth status, from the Children’s Healthy
Living program in the US-Affiliated Pacific region, vol. 29; 2017.

18. Kessaram T, McKenzie J, Girin N, Roth A, Vivili P, Williams G, et al. Tobacco
smoking in islands of the Pacific region, 2001-2013. Prev Chronic Dis. 2015;
12:E212. https://doi.org/10.5888/pcd12.150155.

19. Paulino YC, Ettienne R, Novotny R, Wilkens LR, Shomour M, Sigrah C, et al. Areca
(betel) nut chewing practices of adults and health behaviors of their children in
the Freely Associated States, Micronesia: findings from the Children’s Healthy
Living (CHL) program. Cancer Epidemiol. 2017;50(Pt B):234–40.

20. Paulino YC, Hurwitz EL, Ogo JC, Paulino TC, Yamanaka AB, Novotny R, et al.
Epidemiology of areca (betel) nut use in the mariana islands: findings from
the University of Guam/University of Hawai'i cancer center partnership
program. Cancer Epidemiol. 2017;50(Pt B):241–6. https://doi.org/10.1016/j.ca
nep.2017.08.006.

21. Pokhrel P, Dalisay F, Pagano I, Buente W, Guerrero E, Herzog TA. Adolescent
tobacco and betel nut use in the US-Affiliated Pacific Islands: evidence from
Guam. Am J Health Promot. 2019;33(7):1058–62. https://doi.org/10.1177/
0890117119847868.

22. Untalan P. Pacific islands health officers association board resolution #48–01;
2010. p. 1–7. http://medicaid.as.gov/wp-content/uploads/2015/10/PIHOA-
Resolution-48-01-NCD-Emergency-Declaration.pdf. Accessed 6 Feb 2020.

23. National Association of chronic disease. About the USAPI. National
Association of Chronic Disease Directors. https://www.chronicdisease.org/
page/PCDC. Accessed 6 Feb 2020.

24. Hoy D, Durand AM, Hancock T, Cash H, Hardie K, Paterson B, et al. Lessons
learnt from a three-year pilot field epidemiology training programme.
Western Pacific Surveillance Response J. 2017;8(3):21–6. https://doi.org/10.
5365/wpsar.2016.7.4.005.

25. Wilkins K, Nsubuga P, Mendlein J, Mercer D, Pappaioanou M. The Data for
Decision Making project: assessment of surveillance systems in developing
countries to improve access to public health information. Public Health.
2008;122(9):914–22. https://doi.org/10.1016/j.puhe.2007.11.002.

26. Li F, Wilkens LR, Novotny R, Fialkowski MK, Paulino YC, Nelson R, et al.
Anthropometric measurement standardization in the US-Affiliated Pacific:
report from the Children’s Healthy Living program. Am J Hum Biol. 2016;
28(3):364–71. https://doi.org/10.1002/ajhb.22796.

27. Burke JP, Hale DE, Hazuda HP, Stern MP. A quantitative scale of acanthosis
nigricans. Diabetes Care. 1999;22(10):1655–9. https://doi.org/10.2337/diaca
re.22.10.1655.

28. Wilken LR, Novotny R, Fialkowski MK, Boushey CJ, Nigg C, Paulino Y, et al.
Children’s Healthy Living (CHL) program for remote underserved minority
populations in the Pacific region: rationale and design of a community
randomized trial to prevent early childhood obesity. BMC Public Health.
2013;13(1):944. https://doi.org/10.1186/1471-2458-13-944.

29. Paulino Y, Novotny R, Katz A, Al E. Development and validation of an areca
(betel) nut usage measurement tool for Micronesia [Abstract], Proceedings
of the 6th American Association for Cancer Research Conference Science of
Cancer Health Disparities in Racial/Ethnic Minorities and the Medically
Underserved; 2013. p. 169.

30. Schumann B. Guam Department of Public Health and Social Services Guam
Public Health STD/HIV program. 2015. http://www.prutehihao.com/about.
html. Accessed 6 May 2021.

31. Jackson A, Blair S, Mahar M, Wier L, Ross R, Stuteville J. Prediction of
functional aerobic capacity without exercise testing. Med Sci Sports Exerc.
1990;22(6):863–70. https://doi.org/10.1249/00005768-199012000-00021.

32. Buysse DJ, Reynolds CF, Monk TH, Berman SR, Kupfer DJ. The Pittsburgh
sleep quality index: a new instrument for psychiatric practice and research.
Psychiatry Res. 1989;28(2):193–213. https://doi.org/10.1016/0165-1781
(89)90047-4.

33. Powers S, Dodd S, Jackson E. Total fitness & wellness. 6th ed. Boston:
Pearson; 2014.

34. Lovibond S, Lovibond P. Manual for the Depression Anxiety Stress Scale. 4th
ed. Sydney: Psychology Foundation Monograph; 2004.

35. Multiethnic Cohort Study | Questionnaires. https://www.uhcancercenter.org/
for-researchers/mec-questionnaires. Accessed 6 May 2021.

36. Behavioral Risk Factor Surveillance System. Centers for Disease Control and
Prevention. https://www.cdc.gov/brfss/about/index.htm. Accessed 6 May
2021.

37. Nazareno N, Benavente A, Alicto M, Arceo J, Charfauros A, Dizon C, et al.
Smoking, Nutrition, Alcohol, Physical Activity, and Obesity (SNAPO) health
indicators among college students in Guam. Hawai’i J Health Social Welfare.
2020;79(6 Suppl 2):24–9.

38. Office of Minority Health & Health Equity (OMHHE). CDC Undergraduate
Public Health Scholars (CUPS) Program. Centers for Disease Control and
Prevention. https://www.cdc.gov/healthequity/features/cups/index.html.
Accessed 6 May 2021.

39. Child Health Assessment in the Pacific (CHAP) undergraduate summer
fellowship program overview – Children’s Healthy Living program. https://
www.chl-pacific.org/chap-program-overview/. Accessed 6 May 2021.

40. National Academies of Sciences, Engineering, and Medicine. Undergraduate
research experiences for STEM students: successes, challenges, and
opportunities. Washington, DC: The National Academies Press; 2017. https://
doi.org/10.17226/24622. Accessed 6 May 2021.

41. Bangera G, Brownell S. Course-based undergraduate research experiences
can make scientific research more inclusive | CBE—Life Sciences Education;
2017. https://doi.org/10.1187/cbe.14-06-0099. Accessed 6 May 2021.

42. University of Guam. Academic Year 2013-2014 Fact Book. https://www.
google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=
8&ved=2ahUKEwjm9Pyb57_wAhWUoFsKHR_9BPQQFjABegQIAhAD&url=
https%3A%2F%2Fwww.uog.edu%2F_resources%2Ffiles%2FAY2013_2014_Fa
ctBook_final_080614.pdf&usg=AOvVaw17DSeAi2bRRr8U6OKazMZn.
Accessed 6 May 2021.

43. Duell N, Steinberg L, Icenogle G, Chein J, Chaudhary N, Di Giunta L, et al.
Age patterns in risktaking across the world. J Youth Adolescence. 2018;47(5):
1052–72. https://doi.org/10.1007/s10964-017-0752-y.

Paulino et al. BMC Public Health         (2021) 21:1994 Page 8 of 9

https://www.cia.gov/the-world-factbook/
https://doi.org/10.2105/AJPH.2014.302283
https://doi.org/10.5888/pcd12.150155
https://doi.org/10.1016/j.canep.2017.08.006
https://doi.org/10.1016/j.canep.2017.08.006
https://doi.org/10.1177/0890117119847868
https://doi.org/10.1177/0890117119847868
http://medicaid.as.gov/wp-content/uploads/2015/10/PIHOA-Resolution-48-01-NCD-Emergency-Declaration.pdf
http://medicaid.as.gov/wp-content/uploads/2015/10/PIHOA-Resolution-48-01-NCD-Emergency-Declaration.pdf
https://www.chronicdisease.org/page/PCDC
https://www.chronicdisease.org/page/PCDC
https://doi.org/10.5365/wpsar.2016.7.4.005
https://doi.org/10.5365/wpsar.2016.7.4.005
https://doi.org/10.1016/j.puhe.2007.11.002
https://doi.org/10.1002/ajhb.22796
https://doi.org/10.2337/diacare.22.10.1655
https://doi.org/10.2337/diacare.22.10.1655
https://doi.org/10.1186/1471-2458-13-944
http://www.prutehihao.com/about.html
http://www.prutehihao.com/about.html
https://doi.org/10.1249/00005768-199012000-00021
https://doi.org/10.1016/0165-1781(89)90047-4
https://doi.org/10.1016/0165-1781(89)90047-4
https://www.uhcancercenter.org/for-researchers/mec-questionnaires
https://www.uhcancercenter.org/for-researchers/mec-questionnaires
https://www.cdc.gov/brfss/about/index.htm
https://www.cdc.gov/healthequity/features/cups/index.html
https://www.chl-pacific.org/chap-program-overview/
https://www.chl-pacific.org/chap-program-overview/
https://doi.org/10.17226/24622
https://doi.org/10.17226/24622
https://doi.org/10.1187/cbe.14-06-0099
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjm9Pyb57_wAhWUoFsKHR_9BPQQFjABegQIAhAD&url=https%3A%2F%2Fwww.uog.edu%2F_resources%2Ffiles%2FAY2013_2014_FactBook_final_080614.pdf&usg=AOvVaw17DSeAi2bRRr8U6OKazMZn
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjm9Pyb57_wAhWUoFsKHR_9BPQQFjABegQIAhAD&url=https%3A%2F%2Fwww.uog.edu%2F_resources%2Ffiles%2FAY2013_2014_FactBook_final_080614.pdf&usg=AOvVaw17DSeAi2bRRr8U6OKazMZn
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjm9Pyb57_wAhWUoFsKHR_9BPQQFjABegQIAhAD&url=https%3A%2F%2Fwww.uog.edu%2F_resources%2Ffiles%2FAY2013_2014_FactBook_final_080614.pdf&usg=AOvVaw17DSeAi2bRRr8U6OKazMZn
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjm9Pyb57_wAhWUoFsKHR_9BPQQFjABegQIAhAD&url=https%3A%2F%2Fwww.uog.edu%2F_resources%2Ffiles%2FAY2013_2014_FactBook_final_080614.pdf&usg=AOvVaw17DSeAi2bRRr8U6OKazMZn
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjm9Pyb57_wAhWUoFsKHR_9BPQQFjABegQIAhAD&url=https%3A%2F%2Fwww.uog.edu%2F_resources%2Ffiles%2FAY2013_2014_FactBook_final_080614.pdf&usg=AOvVaw17DSeAi2bRRr8U6OKazMZn
https://doi.org/10.1007/s10964-017-0752-y


44. National Research Council. Investing in the health and well-being of young
adults. Washington, DC: The National Academies Press; 2015. https://doi.
org/10.17226/18869. Accessed 6 May 2021.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Paulino et al. BMC Public Health         (2021) 21:1994 Page 9 of 9

https://doi.org/10.17226/18869
https://doi.org/10.17226/18869

	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Response to NCDs in the USAPIs

	Methods
	Pacific Islands Cohort of College Students (PICCS) curriculum
	Research study
	Data collection
	Evaluation

	Results
	Discussion
	PICCS as a sustainable undergraduate training for research
	Future plans

	Conclusion
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Declarations
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

