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Guest Editor's Message: Strengthening Health Systems Through 
Public Health Workforce Development in the US-Affiliated 
Pacific Islands
Gillian Dunn, DrPH, MS

Pacific Island Health Officers Association (PIHOA)

10.62547/TCGE3335

is supplemental issue of the Hawai 'i Journal of Health & 
Social Welfare  showcases how investments in public 
health and epidemiology workforce development are 
improving Pacific Island health systems. The issue brings 
together six operational research papers developed by 
graduates of the Postgraduate Diploma in Applied 
Epidemiology, the second tier of the Strengthening Health 
Interventions in the Pacific (SHIP) Field Epidemiology 
Training Program. They are complemented by two papers 
examining the broader impact of SHIP and the Pacific 
Public Health Fellowship Program.  

Introduction to the Supplemental Issue

The Pacific Islands face significant challenges in building 
and sustaining a strong public health workforce. Individual 
factors, including limited access to higher education, 
specialized training, and career advancement opportunities, 
restrict workforce development and retention.1 Systemic 
factors, including small economies and reliance on external 
funding for public health programs, limit the capacity of 
health systems to recruit, develop, and retain a stable 
workforce.1

   The United States-Affiliated Pacific Islands (USAPI) 
comprise 6 Pacific Island jurisdictions: American Samoa, the 
Commonwealth of the Northern Mariana Islands, the 
Federated States of Micronesia, Guam, the Republic of the 
Marshall Islands, and the Republic of Palau. The Pacific 
Island Health Officers Association (PIHOA) is governed by 
the Ministers and Directors of Health of participating 
USAPI. Through its Secretariat, PIHOA implements regional 
initiatives to strengthen health systems and improve 
population health.

  Among other health workforce initiatives, PIHOA 
administers a Field Epidemiology Training Program (FETP) 
called Strengthening Health Interventions in the Pacific 
(SHIP) to address the lack of specialized training.2 SHIP is 
one of the services of the Pacific Public Health Surveillance 
Network.3 Fiji National University is the program’s 
academic partner and confers 3 levels of qualifications to 
graduates: a Postgraduate Certificate in Field Epidemiology 
(PGCFE), a Postgraduate Diploma in Applied 
Epidemiology (PGDAE), and a Master of Applied 
Epidemiology.3 Between May 2014 and June 2026, 
PIHOA delivered 17 PGCFE cohorts with 198 graduates 
and two PGDAE cohorts with 14 graduates in the USAPI. 
The PIHOA SHIP Program is accredited by the Training 
Programs in Epidemiology and Public Health Interventions 
Network (TEPHINET), the international network and 
accrediting body for FETPs.

   PGDAE is a training pathway for selected PGCFE graduates 
nominated by their health agencies and recommended by 
SHIP instructors. PGDAE develops advanced competencies 
in applied epidemiology, biostatistics, data management 
and analysis, and operational research while building 
participants' ability to translate evidence into public health 
action. With the support of their health agencies and SHIP 
instructors, PGDAE participants develop a journal-ready 
operational research manuscript addressing a priority health 
issue in their health agency. The operational research 
papers featured in this supplement were developed by 
graduates from the first 2 PGDAE cohorts in the Marshall 
Islands and Palau.
    These papers examine programs and policies across 
diverse areas of public health, including health systems, 
non-communicable diseases, immunization, maternal and 
child health, and injury prevention and safety. More 
importantly, however, they demonstrate that SHIP PGDAE 
graduates have the ability to use epidemiology methods to 
answer the operational questions public health agencies and 
hospitals face every day:

Is this new system improving our data collection? Salii et al. 
compared paper-based traveler entry forms with Palau's 
electronic entry system and showed improved data 
completeness, greater operational efficiency, and strong 
stakeholder support.5 The findings support continued 
investment in digital health systems and provide evidence 
for similar transitions in other resource-limited settings.

Is this policy working? Yaoch et al. evaluated whether a 
tobacco excise tax in Palau achieved its intended public 
health outcomes.4 The study found substantial declines in 
youth tobacco use, reductions in tobacco imports, and 
lowered adult smoking prevalence, while highlighting the 
need for continued tax increases and strengthened cessation 
programs to further reduce tobacco use.

Why are patients being lost to follow-up? Rengulbai et al. 
examined whether women whose mammogram results 
indicated the need for further assessment received timely 
follow-up care.6 The study identified worsening trends in 
delayed and incomplete follow-up and recommended 
improving patient tracking, communication, and routine 
monitoring to improve continuity of care in Palau.

Why is vaccine coverage falling? Decherong et al. 
investigated the school-based Human Papilloma Virus 
(HPV) vaccination program in Palau to identify where 
eligible girls were being lost along the vaccination pathway.7 
Rather than finding widespread vaccine refusal, the study 
identified gaps between parental consent, program 
implementation, and vaccine delivery, providing clear 
direction for improving the vaccination program.
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Are clinical decisions being appropriately documented? 
Koliniwai et al. evaluated cesarean section deliveries at 
Ebeye Hospital in the Marshall Islands against World Health 
Organization recommendations and found that many 
procedures lacked sufficient clinical documentation to 
support the recorded indication. The study recommended 
improving clinical documentation, provider training, and 
quality assurance to support improved maternal care.

How can we help hospital staff follow safety protocols? 
Eungel et al. examined completion of the sharps injury 
clearance protocol among health care workers at the 
hospital in Palau. The study identified critical points where 
follow-up was lost and recommended practical measures, 
including appointment reminders and staff education, to 
improve adherence to infection prevention and control 
protocols and better protect the health workforce.   

Complementing the operational research papers, the 
final 2 papers in the supplemental issue evaluate the 
workforce development programs that are helping to build 
this growing regional capacity.

Rostami et al. reports on the first 5 years of the Pacific 
Public Health Fellowship Program (PPHFP), finding strong 
graduate satisfaction, workforce retention, and meaningful 
contributions to local health departments, and concluding 
that competency-based workplace training can help build a 
skilled and sustainable public health workforce.1

Le Mouëllic et al. explored stakeholder perspectives on 
SHIP, identifying workplace-based learning, academic 
accreditation, and strong instructional and supervisory 
support as important features of the program.2 The study 
also found that graduates routinely apply SHIP-acquired 
epidemiology skills in their daily work, showing that the 
program translates learning into public health practice.

Together, these papers highlight the complementary 
roles of operational research and workforce development in 
strengthening Pacific Island health systems. The 
operational research papers show how locally 
trained epidemiologists can generate evidence to inform 
decisions on programs, policies, and systems, while the 
PPHFP and SHIP evaluations examine the approaches used 
to build that regional capacity. 
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Abstract 
The US-Affiliated Pacific Islands (USAPIs) face chronic 
public health workforce shortages, impacting sustainable 
health systems. In response, the Pacific Island Health 
Officers’ Association (PIHOA) health leadership called for 
the establishment of a regional public health workforce 
training program. The Pacific Public Health Fellowship 
Program (PPHFP) was developed through a partnership 
between PIHOA and the US Centers for Disease Control 
and Prevention. PPHFP is the first regional cross-cutting 
public health fellowship model implemented across the 
USAPIs, aiming to create a sustainable and competent 
local public health workforce pipeline. PPHFP is a 2-year, 
mentorship and competency-based model providing 
full-time experiential training and placement in local 
health departments, combined with structured 
mentorship, comprehensive curriculum, and an 
individualized work plan mapped against 45 public 
health core competencies. In 2025, an independent 
mixed-methods impact evaluation was conducted for 
PPHFP Fellows in the first 5 cohorts. Results indicate 
strong satisfaction and local workforce retention rates. 
Overall program satisfaction was 100% among all Fellows 
(n=43) and host site supervisors (n=35). Among 
graduates (n=27), 81% secured local USAPI public health 
positions, and a further 11% enrolled in health-related 
university-led education in the Pacific region. Fellows 
addressed health priorities, through the delivery of 27 
projects establishing new health registries, dashboards, 
standard operating procedures, and other interventions 
influencing data-driven decisions. Evaluation findings 
demonstrate PPHFP as an effective model for 
strengthening a local public health workforce pipeline 
in resource-limited Pacific Islands. Additionally, 
strengthening transition planning to the workforce, 
expanding mentorship structures, and introducing a 
dual-track model may support long-term workforce 
sustainability. 

Abbreviations and Acronyms (note – 
alphabetical order of all acronyms in the 
manuscript) 

CDC = US Centers for Diseases Control and Prevention 
FEMA = Federal Emergency Management Agency 

PIHOA = Pacific Island Health Officers’ Association 
PPHFP = Pacific Public Health Fellowship Program 
USAPIs = US-Affiliated Pacific Islands 

Introduction 

In the Pacific, where the burden of disease is as vast and 
complex as the ocean itself, the strength of the health sys
tem begins with the people who serve it.1 Yet, chronic 
workforce shortages and limited training opportunities 
continue to hinder efforts to build and sustain a qualified 
and competent health workforce.2 It is widely recognized 
that the health workforce is the backbone of any health sys
tem.3,4 In fact, it is a core component of the World Health 
Organization’s 6 essential building blocks for health system 
strengthening.5 For Pacific Island countries and territories 
to be prepared for any health hazard, a strong, sustainable, 
and locally grounded workforce is not optional, but essen
tial. 
Despite this widespread recognition, Pacific Island coun

tries and territories continue to face barriers to build and 
sustain their public health workforce. Geographic isolation, 
poor economic growth, limited access to professional train
ing and education, and reliance on external funding for 
short and long-term staffing solutions contribute to a frag
mented and unstable workforce.4 Furthermore, many Pa
cific health agencies are confronting high staff turnover 
rates, an aging and retiring workforce, lack of opportunity 
for career development pathways, and competitive salaries 
outside the Pacific.6,7 A sustainable pipeline of competent 
public health professionals rooted in and reflective of the 
community it serves is needed.1 Fellowship programs are a 
promising model to support career pipelines for emerging 
public health professionals.8‑10 To address this critical 
workforce shortage, in 2019 the Pacific Island Health Offi
cers’ Association (PIHOA) health leadership called for the 
establishment of a regional public health workforce train
ing program. The Pacific Public Health Fellowship Program 
(PPHFP) was developed through a partnership between PI
HOA and the US Centers for Disease Control and Prevention 
(CDC). Adapted from the CDC’s Public Health Associate 
Program,10 PPHFP was tailored to address the unique real
ity and needs of the US-Affiliated Pacific Islands (USAPIs). 
PPHFP aims to build a sustainable, local, public health 
workforce pipeline in the USAPIs by training new college 
graduates with essential public health skills and competen
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cies to fill critical public health roles. Globally, fellowship-
based workforce development models have demonstrated 
potential to address gaps in technical skills and leadership 
capacity.1,11 However, limited evidence exists on how such 
models are implemented or adapted in the unique settings 
of small, remote, and under-resourced Pacific Island com
munities, particularly for preventative public health pro
grams rather than clinical fellowships. PPHFP offers a 
unique opportunity to evaluate the impact and outcomes of 
how a locally driven training model contributes to a pub
lic health workforce pipeline and strengthen health systems 
within these settings, critical to advancing health system 
resilience in the USAPIs. 

Methods 

PPHFP was the first cross-cutting USAPI public health fel
lowship strategy. Piloted in 2021 and designed to address 
the unique needs of the USAPIs, it was implemented across 
all 6 USAPI jurisdictions: American Samoa, Guam, the 
Commonwealth of the Northern Mariana Islands, the Re
public of the Marshall Islands, the Republic of Palau, and 
the Federated States of Micronesia. The program aimed to 
create a pipeline of early-career professionals to be trained 
in public health practice. Fellows were provided a 2-year 
placement in local USAPI Departments or Ministries of 
Health, intended to address specific health workforce gaps, 
using a mentorship and competency-based approach. Fel
lows led innovative health projects aligned to host-site pro
gram priority needs, guided by a host site supervisor. 
PPHFP not only invested in building individual skills of 
early career graduates, but also invested in local health de
partments through addressing their program priorities. No
tably, the program aims to build the next generation of US
API public health champions and leaders. 

Host Site and Fellow Recruitment 

USAPI health leadership guided workforce priorities by 
identifying programs in health departments or ministries, 
where workforce development was needed. Once priority 
host site programs were determined by health leadership, 
interested host site supervisors applied online, demon
strating a minimum of 1 year of experience in supervision, 
mentorship, and the capacity to provide training and lead
ership to potential Fellows. Recruitment for host site su
pervisors was ongoing, creating a pool of host site super
visors to choose from for future cohorts. Simultaneously, 
recent college graduates from island jurisdictions applied 
for the fellowship. Fellow eligibility included a minimum 
of an Associate degree in any field applicable to health, an 
early career graduate within the last 2 years, and demon
strated a desire to pursue a career in public health within 
the USAPIs. Successful candidates were assigned to a local, 
seasoned host site supervisor, where Fellows and Supervi
sors both received orientation before engaging in full-time 
training over a 2-year period. Host site programs ranged 
across diverse public health areas, including maternal and 
child health, communicable diseases, non-communicable 
diseases, behavioral health, laboratories, pharmacy, and 

more. Host site supervisors were encouraged to provide 
cross-cutting experience across multiple programs early in 
the fellowship, allowing exposure to diverse public health 
training. 

Mentorship 

PPHFP Fellows received structured mentorship through 2 
complimentary mechanisms. The first involved host site su
pervisors providing daily supervision, and guiding the Fel
low’s work plan to align with host site priorities. They also 
supported project implementation, training opportunities, 
and fostered professional growth. The second mentorship 
mechanism involved assigning each Fellow and their host 
site supervisor to a dedicated PPHFP mentor. The PPHFP 
mentor provided ongoing guidance to support the Fellow’s 
successful progression towards program aims and require
ments. Mentorship included support in work plan develop
ment, project execution, and successful completion of all 
curriculum and program components. To strengthen their 
mentorship capabilities, host site supervisors participated 
in mentor enhancement training, equipping them with the 
tools and strategies necessary to effectively mentor the Fel
lows’ professional development journey. 

Fellow Workplans 

Each PPHFP Fellow and host site supervisor collaboratively 
developed a PPHFP work plan outlining key projects, activ
ities, and deliverables. Host site supervisors played a criti
cal role in ensuring selected projects aligned to their host 
site program objectives, priorities and gaps. The host site 
supervisor and PPHFP Fellow also mapped out 45 public 
health core competencies required by PPHFP to the iden
tified workplan activities. These core competencies are 
guided by a consensus set of knowledge and skills for the 
broad practice of public health, as defined by the 10 Essen
tial Public Health Services.12 

Curriculum 

In addition to full-time experiential learning, PPHFP Fel
lows also engaged in independent learning, delivered using 
both asynchronous (individual) and synchronous (group) 
components. Fellows were expected to achieve 45 public 
health core competencies and complete asynchronous edu
cation materials covering 9 public health domains: data an
alytics and assessment, health equity, health communica
tion, community partnerships, public health science, health 
law and policy, management and finance, leadership and 
systems thinking, and professionalism in the workplace. 
Additional coursework included a Post-Graduate Certificate 
in Field Epidemiology,13 which was delivered through PI
HOA’s Strengthening Health Intervention Program in the 
Pacific (SHIP) program, accredited by Fiji National Uni
versity and Training Programs in Epidemiology and Public 
Health Interventions Network (TEPHINET). Fellows also 
completed CDC TRAIN courses, the Federal Emergency 
Management Agency (FEMA) Introduction to the Incident 
Command System, and an Early Learning Skills Course de
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signed by PPHFP to build readiness for advanced epidemi
ology training. Further learning opportunities included 
participation in regional health leadership meetings to gain 
experience in real-time policy and decision making, 
monthly Meet the Expert series, monthly Conversation 
Hour sessions, as well as other relevant public health train
ings. 

Program Evaluation 

PPHFP employs both internal and external evaluation 
methods to assess program implementation, outcomes, and 
impact, ensuring accountability and continuous improve
ment. Internal evaluation involved structured surveys and 
interviews with all 43 Fellows and 36 primary host site su
pervisors, conducted at 3 time points: mid-program, end 
of program, and 1 year-post graduation. Surveys were de
veloped by the program team to assess participant satis
faction, perceived skill, and competency development. Data 
was collected electronically through online surveys 
(Qualtrics XM [Qualtics, LLC, Provo, UT]) and virtual inter
views. Quantitative data was aggregated and summarized 
using descriptive statistics, while qualitative interview re
sponses were analyzed to identify key themes. Participants 
were informed that their responses would be treated confi
dentially and reported in aggregate form to protect individ
ual identities. Additionally, an external evaluation was also 
conducted by an independent evaluation agency to assess 
the program’s alignment with its goals, examine its impact 
across the USAPIs, and provide recommendations for qual
ity improvement. The external evaluation adopted an ex
ploratory approach, including surveys, semi-structured in
terviews, and a combination of in-person and online focus 
groups with 32 consenting PPHFP Fellows, 12 host site su
pervisors, 5 PPHFP staff and consultants, and 13 PIHOA Ex
ecutive Board members. A review of all 43 Fellow workplans 
was also conducted to assess the overview of projects and 
outcomes. Qualitative data was analyzed thematically us
ing Dedoose Software (Sociocultural Research Consultants, 
LLC, Los Angeles, CA) , which included independent coding 
and categorization by external reviewers, followed by dis
cussion to reach consensus on themes, whilst quantitative 
data was summarized descriptively using Qualtrics XM. 

Results 

Since its inception, PPHFP has trained 43 Fellows across 
6 USAPIs between 2021 to 2025. The majority of PPHFP 
Fellows (40%) were hosted across the 4 states of the Fed
erated States of Micronesia: Pohnpei (n=5), Chuuk (n=5), 
Yap (n=4), Kosrae (n=3), with the Republic of the Marshall 
Islands hosting the second highest proportion of Fellows 
(21%): Majuro (n=6), Ebeye (n=2). Fellow distribution 
across all USAPIs is summarized in Table 1 . The highest 
educational qualification among Fellows was a master’s de
gree (n=1), while 33% held a bachelor’s degree, and the ma
jority (65%) held an associate degree. Majority of Fellows 
(88%) identified as women. During their 2-year fellowship, 
Fellows gained cross-cutting experience in various public 
health areas across the USAPIs, primarily hosted by 8 host 

site programs: communicable disease programs (tubercu
losis, Hansen’s disease, HIV, hepatitis and sexually trans
mitted diseases; n=12), public health nursing (n=8), labo
ratories (n=6), maternal and child health programs (n=7), 
non-communicable diseases (n=5), behavioral health (n=2), 
pharmacy (n=2), disease surveillance (n=1). 
Evaluation findings report high levels of satisfaction, 

with all PPHFP Fellows and host site supervisors (100%) re
porting very high satisfaction levels in overall experience 
with PPHFP, their perceived value, usefulness, and quality 
of program delivery. Additionally, 100% of Fellows indi
cated they would recommend PPHFP to others considering 
a career in public health, and all Fellows identified them
selves as public health ambassadors for their islands. 90% 
of Fellows reported monthly mentor check-in meetings 
with their PPHFP mentors was “extremely helpful”, how
ever, only 65% reported they met with their mentor at least 
once a month. Host site supervisors expressed a strong de
sire to mentor Fellows but acknowledged difficulty in doing 
so whilst also managing their own workloads and program 
responsibilities. 
PPHFP is already demonstrating success in establishing 

a sustainable public health workforce pipeline for the US
APIs. Table 2  presents a breakdown of Fellows’ employ
ment tracking post-fellowship. Among the first 4 cohorts 
(N=27 Fellows), 81% (n=22) transitioned to employment 
in public health positions within USAPI Health Depart
ments or Ministries following fellowship graduation. An ad
ditional 11% of Fellows (n=3) enrolled in a Bachelor’s de
gree program to pursue further education at the time of 
graduation. Furthermore, the program’s impact extends be
yond benefiting the individual Fellow but further strength
ening USAPI public health infrastructure through imple
mentation of 27 projects with deliverables. A key recurring 
theme emerging from qualitative interviews was the Fel
low’s strong commitment to serve their islands in public 
health, highlighted by a Fellow who stated: "My island needs 
me. If not me, then who?" Host site supervisors similarly em
phasized the program’s impact and role in workforce devel
opment, stating: "PPHFP is a very good or one of the best av
enues to recruiting into the public health workforce. We just 
really benefited from all of the Fellows." Another supervisor 
remarked: “We are going to lose 2 of our senior staff, they are 
retiring this year. So [Fellow] is going to be taking over the key 
positions here. They are trained now to do it, so we are really 
happy we had this PPHFP opportunity.” 

Discussion 

Findings from the evaluation demonstrate that PPHFP has 
made significant contributions to building a sustainable 
USAPI public health workforce pipeline. High post-fellow
ship employment (81%), and additional Fellows enrolling 
into higher education in health (11%) indicate a strong 
pipeline success. Of the Fellows who did not secure public 
health employment in the USAPIs (n=2), 1 secured public 
health employment in the continental US, and the other did 
not secure public health employment. This highlighted the 
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Table 1. Pacific Public Health Fellowship Program Fellow Distribution across Jurisdictions, 2021-2025 

Jurisdiction No. of Fellows % of Fellows Cohort 

Guam 3 7% 1, 2 & 4 

Commonwealth of the Northern Mariana Islands 3 7% 2 & 3 

American Samoa 5 12% 4 & 5 

Palau 6 14% 3, 4 & 5 

Republic of the Marshall Islands Majuro: 7 16% 3 & 5 

Ebeye: 2 4% 3 

Federated States of Micronesia Pohnpei: 5 12% 2, 3 & 5 

Chuuk: 5 12% 4 & 5 

Yap: 4 9% 5 

Kosrae: 3 7% 3, 4 & 5 

Total 43 100% 

Table 2. Post Fellowship Employment Status among Pacific Public Health Fellowship Program Cohorts 1 to 4 

Alumni Status No. of Fellows % of Fellows 

Employed in Public Health in the US-Affiliated Pacific Islands 22 81% 

Enrolled in Higher Education in a Health Degree 3 11% 

Employed in Public Health in the continental US 1 4% 

Seeking Employment 1 4% 

Total 27 100% 

importance of supporting transition planning early before 
PPHFP graduation. 
Equipping the health department workforce with cross-

cutting training is essential to build public health re
silience, enable strong responses to emerging threats, and 
safeguard community health.14 The PPHFP model supports 
Fellows to gain cross-cutting experience across diverse 
public health areas, broadening their competencies, and 
skill development. This aligns with the workforce needs in 
small, resource-limited USAPI jurisdictions, where versatile 
staff are critical. Fellows who are exposed to cross-cutting 
public health programs increase their employability across 
a range of programs and positions, supporting both individ
ual career growth and the long-term sustainability of the 
USAPI public health workforce. 
An ongoing challenge for the USAPIs is health workforce 

migration.15 Increasing trends indicate the movement of 
skilled health professionals to developed countries, in 
search of higher salaries or career opportunities.16 How
ever, qualitative findings indicate that PPHFP Fellows 
demonstrate a strong sense of responsibility and commit
ment to serve their island with a successful transition into 
local employment. These findings highlight the programs’ 
role in strengthening local capacity. By investing in local 
talent, the program reduces reliance on short-term expa
triate health care workers and fosters sustainable, local-led 
public health capacity. Alumni tracking will be essential to 
assess long-term sustained workforce retention in the US
APIs, including how Fellows help fill gaps left by retiring 

staff, and to evaluate the extent to which they advance into 
leadership positions within their jurisdictions. 
In addition to workforce development, the program’s im

pact extends beyond the individual Fellow and further 
strengthens USAPI public health infrastructure. Fellow de
liverables demonstrate health system contribution, such as 
the development and implementation of new dashboards, 
registries, standard operating procedures, the launch of 
community health interventions, outreach, as well as other 
innovative initiatives that will continue to benefit the re
gional public health system long after fellowship gradua
tion. Such contributions play a critical role in strengthen
ing health systems and processes.17 Furthermore, Fellow 
projects have influenced data-driven decision making influ
encing policy development. One notable example involved 
a Fellow whose high school e-cigarette survey provided ev
idence for a national law. Their data helped directly in
form Palau’s ban prohibiting the importation, use, pos
session, and sale of e-cigarettes in Palau, illustrating the 
Fellow’s tangible contribution to evidence-informed policy 
and health systems strengthening. 
While PPHFP has demonstrated success, the evaluation 

highlighted several opportunities to strengthen further and 
enhance its impact. 

Strengthening Transition Planning to Employment 

To support seamless transition into the public health work
force, structured transition planning to employment should 
begin early in the fellowship. Consideration could be given 
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to a strategic recruitment approach, tailoring future re
cruitment with specific workforce needs and hiring capacity 
of each jurisdiction. This could allow positions to be pre-
identified, with targeted training, and time for new posi
tions to be incorporated into future budgets. Through this 
approach, succession planning can ensure continuity and 
preparation of anticipated staff retirement in critical roles. 
By identifying and developing competent public health pro
fessionals, key role vacancies can be filled through smooth 
transitions, preserve institutional knowledge, and build fu
ture leaders. 

Dual Fellowship Track 

Studies have found that the government public health 
workforce lack formal academic training in public health 
(eg, bachelor’s or master’s degree), highlighting a need for 
added public health education.5‑7 This is also reflected in 
the USAPIs, where the majority of Fellows (65%) held an 
Associate Degree as their highest qualification. To enhance 
the program’s responsiveness to workforce realities, intro
ducing 2 distinct fellowship tracks was recommended for 
future program expansion. An entry-level track (current 
PPHFP model) would target recent college graduates to de
velop foundational, hands-on public health skills. The in
troduction of a parallel track, targeting early career profes
sionals recently employed in the workforce, without formal 
public health education, to enter a 12-month fellowship fo
cused on gaining public health essential knowledge and de
veloping core competencies, leadership, and applied skills 
through the PPHFP curriculum. This dual-track approach 
would simultaneously strengthen recruitment into the 
workforce pipeline, whilst also enhance public health ca
pacity of the existing workforce. 

Strengthening Mentorship Structures 

Mentorship is a core component of the PPHFP. Many stud
ies stress the pivotal role of mentorship during the early 
stages of a health professional’s career.9,10,18‑20 Effective 
mentorship encompasses multiple approaches, including 
educator, challenger, facilitator, career planner, and con
nector, ultimately linking mentees to professional networks 
and initial employment opportunities.21 There are 2 op
portunities to enhance mentorship within PPHFP further. 
Firstly, to enhance the mentorship provided by PPHFP 
mentors. Evaluation findings report 90% of Fellows rated 
meetings with their PPHFP mentor as “extremely helpful”, 
reflecting the critical role of mentorship. However, only 
65% reported they met with their mentor at least once per 
month. PPHFP was piloted with 2 Fellows in its first cohort, 
and then expanded to 43 Fellows, reflecting the need also 
to expand the number of mentors commensurate with pro
gram growth. This would increase the frequency and qual
ity of structured monthly check-ins and mentorship for the 
growing program. Secondly, evaluation data indicate lim
ited availability of host site supervisors to offer close on-
site supervision. To address this, the program may consider 
a more careful selection of supervisors with lighter work
loads and greater capacity to provide day-to-day mentor

ship, alongside ongoing mentor enhancement training of
fered for all and potential host site supervisors. Seasoned 
supervisors with the motivation to take on the additional 
workload of mentoring Fellows are ideal. 

Conclusion 

The PPHFP provides a proven model to build a sustainable 
pipeline of local, competent public health professionals 
across the USAPIs. Evaluation of the program highlights 
high local retention rates post fellowship. Importantly, in 
the face of persistent trends of health workforce migration, 
the program demonstrates a strong commitment among 
Fellows to commit to their home islands. Opportunities 
to further enhance program impact include strengthening 
mentorship structures, introducing a second fellowship 
track for early-career employed staff, and continuing 
alumni tracking to monitor long-term local workforce re
tention and leadership development. Overall, the PPHFP 
presents a successful model that is scalable and adaptable 
for small, resource-limited, and geographically isolated re
gions seeking to develop the next generation of public 
health champions and leaders for their workforce. 
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Abstract 
The Pacific Island Health Officers Association supports 
health workforce capacity building in the United 
States-Affiliated Pacific Islands by implementing a Field 
Epidemiology Training Program (FETP) called 
Strengthening Health Interventions in the Pacific (SHIP). 
This study presents a secondary analysis of survey and 
interview data from a 2023 mixed-methods external 
evaluation to identify and examine stakeholder 
perspectives on the program. Quantitative survey data 
from 83 respondents were analyzed using descriptive 
statistics, with Wilcoxon signed-rank tests used to 
compare retrospective self-assessed proficiency ratings. 
Qualitative data from 52 key informant interviews and 
open-ended survey responses were analyzed using 
thematic coding. 
Analysis identified 6 themes grouped within 2 domains: 
the SHIP learning model and participant skills 
development and application. Stakeholders identified 
workplace-based learning, academic accreditation, 
inclusion of non-communicable disease epidemiology, 
and support from supervisors and instructors as 
important features of the learning model. Survey 
respondents reported high satisfaction with the 
program, frequent application of SHIP-acquired skills in 
routine public health practice and outbreak response, 
and significant improvements in retrospective 
self-assessed proficiency across all competencies 
(P<.001). Because competency ratings were retrospective 
self-assessments, the findings reflect perceived rather 
than objectively measured improvements in proficiency. 
Nevertheless, the consistency of the quantitative and 
qualitative findings suggests that FETPs may benefit from 
aligning training with workplace responsibilities, 
incorporating local disease priorities into the curriculum, 
providing recognized academic accreditation, and 
investing in strong instructional and supervisory support. 
The model may offer lessons for strengthening 
epidemiology capacity in small island jurisdictions and 
other resource-constrained public health settings. 

Abbreviations and Acronyms 

CNMI = Commonwealth of the Northern Mariana Islands 
FETP = Field Epidemiology Training Program 
FNU = Fiji National University 
FSM = Federated States of Micronesia 
HIS = health information systems 
IRB = institutional review board 

KII = key informant interview 
MAE = Master of Applied Epidemiology 
NCD = non-communicable disease 
PGCFE = Post-Graduate Certificate in Field Epidemiology 
PGDAE = Post-Graduate Diploma in Applied Epidemiology 
PICTs = Pacific Island Countries and Territories 
PIHOA = Pacific Island Health Officers Association 
PPHSN = Pacific Public Health Surveillance Network 
RMI = Republic of the Marshall Islands 
SHIP = Strengthening Health Interventions in the Pacific 
SPC = The Pacific Community 
USAPI = United States-Affiliated Pacific Islands 

Introduction 

The Pacific Island Health Officers Association (PIHOA) is 
a non-profit organization whose Executive Board in 2023 
consisted of the Directors or Ministers of Health from the 6 
United States-Affiliated Pacific Islands (USAPI): American 
Samoa, the Commonwealth of the Northern Mariana Is
lands (CNMI), Guam, the Federated States of Micronesia 
(FSM), the Republic of Palau, and the Republic of the Mar
shall Islands (RMI). PIHOA’s overall goal is to improve the 
health and well-being of USAPI communities by providing a 
unified voice on issues affecting the Pacific, strengthening 
health systems, and building capacity within the health 
workforce.1 

A key activity supporting this goal is the delivery of 
a Field Epidemiology Training Program (FETP) called 
Strengthening Health Interventions in the Pacific (SHIP). 
SHIP is one of the services of the Pacific Public Health Sur
veillance Network (PPHSN).2 It is implemented in the US
API by PIHOA and in the other Pacific Island Countries and 
Territories (PICTs) by the Pacific Community (SPC) (Figure  
1). Fiji National University (FNU) is SHIP’s academic part
ner and confers 3 academic qualifications through the pro
gram: 

PIHOA has implemented SHIP since 2014 with 76 
courses delivered and 156 participants graduated by the end 
of 2023. 
With this regional approach, SHIP addresses some com

mon characteristics of Pacific jurisdictions including cul
tural connectedness, geographic dispersion, small popula
tions, and health workers who frequently perform multiple 

• Post-Graduate Certificate in Field Epidemiology (Cer
tificate)

• Post-Graduate Diploma in Applied Epidemiology
(Diploma)

• Master of Applied Epidemiology (MAE)
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Figure 1. The United States-Affiliated Pacific Islands (USAPI) and Other Pacific Island Countries and Territories (PICTs) 
with Their Respective Exclusive Economic Zone (EEZ) Borders within the Pacific region (inset). 

roles within their agencies, often without specialized train
ing. 
All SHIP participants are current employees of their re

spective governmental public health agencies. The program 
uses a “from work, at work, for work” approach, meaning 
instructors use data and examples from the relevant juris
diction, training occurs during protected work time, and 
participants develop projects addressing local public health 
priorities.1 The SHIP curriculum includes traditional FETP 
training areas such as infectious disease outbreak response 
and the collection, management, and analysis of public 
health data. At the request of health leaders, the curriculum 
was adapted to include 2 additional areas of particular im
portance in the Pacific: non-communicable disease (NCD) 
surveillance and health information systems (HIS).3‑5 

A 2023 mixed-methods external evaluation assessed the 
effectiveness of SHIP in relation to self-reported skills de
velopment, workplace application of skills, and opportu
nities for program improvement.6 The present study is a 
secondary analysis of the quantitative and qualitative data 
collected during that evaluation to identify and examine 
stakeholder perspectives on the SHIP program. 
Previous evaluations have documented improvements in 

epidemiology knowledge, outbreak response, surveillance 
activities, and evidence-based decision-making among 
FETP participants.5,7,8 A recent study explored how learn
ing occurs within FETPs through workplace engagement 
and mentorship.9 However, relatively little has been re
ported on stakeholder perspectives of regional FETPs 
adapted for small island jurisdictions. 

Methods 

The original program evaluation was conducted between 
February and April 2023 using a mixed-methods approach, 
as detailed in the original evaluation report.6 Data were col
lected through (1) an online survey and (2) key informant 
interviews (KIIs) conducted virtually or in person. 

Survey 

All current Certificate participants at the time of the evalu
ation (n=46) and those who had graduated between SHIP’s 
inception in May 2014 and March 2023 (n=98) were invited 
to complete an online survey. The survey instrument was 
designed by the evaluation team with input from PIHOA 
and administered using Qualtrics XM Platform (Qualtrics 
LLC, Provo, UT). SHIP staff provided a list of eligible partic
ipants, and the evaluation team emailed the survey invita
tions. Participation was voluntary. 
The survey consisted of 30 questions and included mul

tiple-choice, yes/no, 5-point Likert-scale, and open-ended 
items. It collected information on participant characteris
tics, retrospective self-assessed proficiency in competen
cies aligned with the SHIP learning objectives using a 
5-point Likert scale (1 = none, 5 = expert), application of
skills, perceptions of program relevance and implementa
tion, participant satisfaction, and recommendations for
program improvement. Respondents were not required to
answer every question, so sample sizes varied across survey
items.
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Key Informant Interviews 

Key informants included current SHIP participants and 
graduates, USAPI health officials, SHIP instructors, PIHOA 
staff, and SHIP partners. Participants were purposively se
lected to represent these stakeholder groups. Tailored in
terview guides were developed by the evaluation team for 
each stakeholder group, and interviews were conducted vir
tually or in person. The original evaluation received exempt 
status from Georgetown University’s Institutional Review 
Board (IRB). 

Data Analysis 

This study involved a secondary analysis of quantitative 
and qualitative data collected during the original evalua
tion. 

Quantitative Data 

Descriptive statistics and graphical summaries of partici
pant characteristics, skills application, and program imple
mentation, satisfaction, and recommendations were gener
ated using Microsoft Excel for Microsoft 365 Version 2606 
(Microsoft Corp, Redmond, WA) using data from all avail
able responses. 
Analysis of retrospective self-assessed proficiency rat

ings was limited to graduate respondents because pre- and 
post-training ratings were compared. Wilcoxon signed-rank 
tests were used with a significance level of 0.05. Only 
matched pre- and post-training responses were included 
for each competency; therefore, sample sizes varied across 
outcomes. Statistical analyses were conducted using Stata 
Version 16.1 (StataCorp LLC, College Station, TX). 

Qualitative Data 

Qualitative data comprised KII transcripts from the original 
evaluation and open-ended survey responses. The study 
authors analyzed these data using Taguette software Ver
sion 1.5.2. (Taguette, New York, NY). Coding combined de
ductive and inductive approaches. Initial coding was guided 
by the interview guides while allowing additional themes to 
emerge through iterative review. Related codes were sub
sequently organized into overarching themes within do
mains. 

Results 

As shown in Table 1 , 83 survey responses were received 
(58% response rate) with respondents from all jurisdictions. 
The geographic distribution of respondents closely re
flected that of all invited participants. Nineteen respon
dents were current participants and 64 were graduates. Sur
vey findings are presented for the 64 graduate respondents 
for retrospective pre- and post-training competency analy
ses and for all 83 respondents for the remaining survey 
items. 
A total of 49 individuals were interviewed. Three key in

formants represented 2 stakeholder categories and were in
terviewed using both relevant interview guides, resulting in 

Table 1. Survey Response Count by Strengthening 
Health Interventions in the Pacific (SHIP) Delivery 
Location 

SHIP Delivery Location Response Count 

American Samoa 2 

Commonwealth of the Northern 
Mariana Islands 

8 

Federated States of Micronesia 28 

Guam 12 

Palau 14 

Republic of the Marshall Islands 19 

Total survey responses 83 

52 KIIs (Table 2 ). Qualitative findings are drawn from the 
52 KIIs and illustrated with representative quotations. 
Analysis of quantitative and qualitative data identified 6 

themes, which were organized into 2 domains. The results 
for each theme integrate the quantitative and qualitative 
findings. The first domain, the SHIP learning model, com
prised: (1) the “from work, at work, for work” model, (2) 
academic accreditation, (3) inclusion of NCD epidemiology, 
and (4) support from supervisors and instructors. The sec
ond domain, participant skills development and applica
tion, comprised: (5) improvement in epidemiology skills 
and (6) application of SHIP-acquired skills. 

SHIP Learning Model 

The first theme was the “from work, at work, for work” 
model. When asked to rate their agreement with the state
ment, “The training I received during the SHIP program is 
relevant to my day-to-day work,” out of 59 respondents, 
85% (n=50) agreed or strongly agreed. Additionally, among 
13 graduate respondents, 54% (n=7) reported that aspects 
of their SHIP field projects were used to inform a policy or 
program at their workplace. For example, in Palau, projects 
on cancer screening were expanded into 4 institutionalized 
products, including a cancer diagnosis dashboard.10 

These survey findings were consistent with the qualita
tive findings, which indicated that SHIP projects addressed 
local public health priorities, strengthened existing sys
tems, and were relevant to participants’ work responsibili
ties. As one participant noted, “The major pro is that we are 
applying our actual work as our project/assignment.” 
The second theme was academic accreditation through 

FNU. Stakeholders noted that the academic pathway in
creased the program’s perceived legitimacy. One partici
pant stated “I also like that it’s academic credit-granting 
and that it leads into this larger Master’s program. It 
doesn’t feel like just some professional development thing.” 
Additionally, among 44 respondents, 82% (n=36) expressed 
interest in pursuing the next tier of SHIP training. 
The third theme identified by stakeholders was the in

clusion of NCD epidemiology in the curriculum. Among 23 
respondents working in NCD-related positions, 91% (n=21) 
reported that SHIP training helped them with their work. A 
health official stated “It’s definitely [a] good adaptation to 
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Table 2. Key Informants and Key Informant Interviews by Stakeholder Category 

Stakeholder Category Key Informants Key Informant Interviews 

Current SHIP participants and graduates 27 27 

USAPI health officials 10 12 

SHIP instructors 5 5 

PIHOA staff 3 4 

SHIP partners 4 4 

Totals 49 52 

the local context or the regional context … because we suf
fer from NCDs. It’s the leading cause of morbidity and mor
tality for all of us. So it only makes sense to include [NCDs], 
not just…traditional infectious disease…I think it results in 
… more well-rounded participants. They understand [the] 
epi of chronic and infectious disease.” 
The fourth theme was the support of supervisors and 

instructors. Among 65 respondents, 95% (n=62) reported 
feeling supported by their workplace supervisor while par
ticipating in SHIP training. As a SHIP graduate noted, “My 
[supervisor] allowed me to just focus on the course that 
week. She was very supportive and let me pause my work
load while taking the class.” 
Among 73 respondents, all found the instructors knowl

edgeable and effective in addressing participant questions 
and among 65 respondents, 97% (n=63) reported receiving 
supportive mentoring. Participants described the instruc
tors as approachable, accommodating of competing re
sponsibilities, and focused on ensuring the training was rel
evant to their work. A SHIP graduate stated, “I think the 
main strength is their instructors. They have really good in
structors that can teach the course. They’re really flexible. 
They know that we’re working parents and we have com
peting priorities and deadlines. So they work closely with 
you to make sure that they allow you time to complete your 
work. They make the work…applicable to the work that you 
do on a daily basis. So it’s not adding in more work to what 
you’re already doing. But you can use what you’re learning 
at your [SHIP] training to apply to your daily work.” 
Overall, among 61 respondents, 88% of respondents 

(n=54) reported being very satisfied with the SHIP program. 

Participant Skills Development and Application 

The fifth theme was improvement in epidemiology skills. 
Table 3  presents the 20 competencies aligned with the 
SHIP learning objectives and the results of the Wilcoxon 
signed-rank tests. Retrospective self-assessed proficiency 
improved significantly following training across all com
petencies (all P<.001). Median ratings increased from pre
dominantly 1–2 (none/beginner) before training to 3–4 (in
termediate/advanced) after training. Standardized effect 
sizes were consistently large across all competencies (r = 
0.86–0.89), with matched-pair sample sizes ranging from 
48 to 53. 
The sixth theme was the application of skills acquired 

through SHIP. As seen in Figure 2 , over 50% of respondents 
reported they apply SHIP skills in their day-to-day work “a 

lot”. This is supported by qualitative data, for example from 
this graduate: “I truly use what I’ve learned to do my plan
ning and manage this [behavioral health] program until to
day.” 
Participants reported the skills were applicable to their 

own work and could contribute across other programs as 
well. As a graduate stated “It’s not just for communicable 
disease surveillance. It could be for anything. That’s the 
beauty of it. You come with your data from any of your pro
grams … and then they assist you and … show you how… so 
you’re learning products that [are] helpful to you, to your 
program, and to the department as a whole. And then we 
are the people that they call … because we can assist them 
in … terms of surveillance.” 
The application of SHIP-acquired skills is also evident 

during outbreak responses. Among the 29 participants with 
infectious disease-focused roles, 86% (n=25) reported that 
SHIP training helped them prepare for and respond to out
breaks. All participants trained before 2020 who were in
volved in the COVID-19 response reported SHIP training 
helped them in that response. Participants described how 
the training enabled them to understand outbreak response 
activities and contribute as members of response teams: 
“Working together with [the] Division of Public Health with 
our epidemiologists, with our outbreak investigation 
team…I was able to…fit right in. And I was able to under
stand, so yes, [play] a key role.” 
There were also reported improvements in communica

tion and presentation skills, which enhanced participants’ 
ability to share findings and support decision-making. A 
health official observed: “The students are asked to present 
a lot. So, their communication skills … picked up and their 
ability to analyze situations and come up with suggestions 
on how to collect or store or even present some of the in
formation [improved]. … That’s something that really sets 
them apart from some of their peers who have not been 
through the training.” 

Discussion 

The SHIP learning model was designed to integrate training 
with routine public health work. Stakeholders reported that 
the training was relevant to their day-to-day responsibili
ties, that projects addressed local priorities, and that skills 
acquired through the program were applied in routine pub
lic health activities, NCDs surveillance and outbreak re
sponses. These findings suggest that workplace-based 
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Table 3. Retrospective Self-Assessed Proficiency Ratings Pre and Post Training for 20 Strengthening Health 
Interventions in the Pacific (SHIP) Competencies 

Competency Pre-
training 
Median 

(IQR) 

Post-
training 
Median 

(IQR) 

Matched 
pairs 

(N) 

Wilcoxon 
z 

P-value 

1. Your knowledge on what epidemiology is and why it is helpful. 2 (1-3) 4 (3-4) 53 -6.45 <.001 

2. Your ability to understand and describe measures in epidemiology 
such as disease trends and health determinants. 

2 (1-2) 4 (3-4) 52 -6.34 <.001 

3. Your ability to understand and explain key concepts in epidemiology 
such as prevalence, incidence, morbidity and mortality. 

2 (1-3) 4 (3-4) 53 -6.45 <.001 

4. Your ability to understand, analyze and present data. 2 (1-2) 4 (3-4) 51 -6.28 <.001 

5. Your knowledge on what Health Information Systems are and how/
where they are used. 

2 (1-3) 4 (3-4) 51 -6.31 <.001 

6. Your knowledge on data collection and analysis, and how this is used 
to inform policy-making. 

2 (2-3) 4 
(3.5-4) 

52 -6.36 <.001 

7. Your ability to describe possible limitations and biases of data. 2 (1-2) 4 (3-4) 51 -6.22 <.001 

8. Your knowledge of what makes a good Health Information System. 2 (1-3) 4 (3-4) 51 -6.27 <.001 

9. Your ability to describe the steps in investigating disease outbreaks. 1 (1-2) 4 (3-4) 48 -6.07 <.001 

10. Your ability to design a questionnaire, and collect and analyze data 
using software (such as Excel and Epi info) 

2 (1-2) 4 (3-4) 51 -6.26 <.001 

11. Your ability to use the Pacific Outbreak Manual as a reference for 
investigating outbreaks. 

1 (1-2) 4 (3-4) 51 -6.28 <.001 

12. Your ability to create graphs, charts and summary tables - and 
calculate measures of disease frequency. 

2 (2-3) 4 
(3-4.5) 

52 -6.37 <.001 

13. Your ability to create a report of an outbreak investigation (such as a 
SitRep or After Action report) 

2 (1-2) 4 (3-4) 52 -6.27 <.001 

14. Your ability to review management of a public health emergency, and 
list the offices and agencies to which it should be distributed. 

2 (1-2) 4 (3-4) 52 -6.33 <.001 

15. Your knowledge of what the PPHSN (Pacific Public Health 
Surveillance Network) does during an outbreak response. 

1 (1-2) 4 (3-4) 51 -6.25 <.001 

16. Your ability to use software (such as Excel and EpiInfo) to create 
databases and import/export data across softwares. 

2 (1-3) 4 (3-4) 52 -6.34 <.001 

17. Your ability to clean up data sets and analyze the data from them. 2 
(1-2.5) 

4 (3-4) 52 -6.20 <.001 

18. Your ability to present a field epidemiology project to colleagues and 
supervisors, and incorporate feedback to improve it. 

2 (1-2) 4 (3-4) 51 -6.21 <.001 

19. Your ability to apply One Health concepts to disease surveillance and 
response (i.e. the intersection of people, animals, and the environment). 

1 (1-2) 3 (3-4) 52 -6.31 <.001 

20. Your ability to explain how climate issues impact public health. 2 (1-2) 4 (3-4) 51 -6.26 <.001 

learning may help bridge the gap between training and 
practice by allowing participants to learn using local public 
health data and addressing real-world issues. 
Stakeholders identified several features of SHIP that ap

pear relevant to the needs of PICTs. They viewed the in
clusion of NCD epidemiology as appropriate since NCDs 
account for a substantial share of disease burden in the 
region. Stakeholders also viewed academic accreditation 
through FNU as increasing the value and credibility of the 
training and perhaps contributing to professional develop
ment. Together, these findings suggest that adaptation of 
FETPs to local disease priorities and workforce develop
ment needs may increase perceived relevance and accep
tance, especially in small jurisdictions where staff often 
work across multiple program areas. 
Participants identified support from supervisors and in

structors as an important component of the learning 
model. Supervisor support may be particularly important in 
workplace-based programs because participants must bal
ance training activities with routine job responsibilities. 

Similarly, participants described instructors as flexible and 
able to connect course activities to workplace priorities. 
These findings are consistent with previous studies high
lighting the importance of mentorship and support struc
tures in FETPs.5,7,8 

Participants reported gains across all self-assessed com
petencies and described applying those skills in routine 
public health practice. In addition to data collection, man
agement, analysis, and reporting, participants reported us
ing SHIP-acquired skills during responses to COVID-19 and 
other outbreaks. These findings are consistent with previ
ous studies that have documented increased participation 
in surveillance and outbreak response activities among 
FETP participants.5,7,8 

Overall, these findings are consistent with previous eval
uations of FETPs while suggesting that adaptation to local 
public health priorities and workforce needs may enhance 
the relevance of training in small island settings. 
Study limitations include reliance on self-reported ret

rospective competency ratings rather than objective assess

246‘ SEPTEMBER 9



Figure 2. Frequency of Application of Strengthening Health Interventions in the Pacific (SHIP) Skills in Respondents’ 
Day-to-Day Work. 

ments of competency. Additionally, the sample size was 
limited by the relatively small number of SHIP participants 
across the USAPI, which may limit generalizability to other 
settings. Not all survey respondents answered every ques
tion, resulting in varying sample sizes across analyses. Fi
nally, there is no comparison group, limiting the ability to 
account for other contributing factors and to attribute out
comes to SHIP. Despite these limitations, the consistency 
of findings across survey and qualitative data strengthens 
confidence in the conclusions. 

Conclusion 

Stakeholders viewed SHIP as relevant to local public health 
priorities and workforce needs and identified workplace-
based learning, academic accreditation, inclusion of NCD 
epidemiology, and strong support from supervisors and in
structors as important features of the program. Participants 
also reported applying SHIP-acquired skills in routine pub
lic health practice and outbreak response. These findings 
suggest that FETPs may benefit from aligning training with 
workplace responsibilities, incorporating local disease pri
orities into the curriculum, providing recognized academic 
accreditation, and investing in strong instructional and su
pervisory support. The SHIP model may offer lessons for 
strengthening epidemiology capacity in small island juris

dictions and other resource-constrained public health set
tings. 
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Abstract 
Tobacco use is a public health concern in the Republic 
of Palau, where cigarette smoking and betel nut chewing 
with tobacco are highly prevalent. In 2013, Palau enacted 
the Fiscal Year 2014 Budget Act with Section 26 that 
established an excise tax on tobacco products beginning 
in 2014. This study assessed the impact of the tobacco 
tax on adult and youth tobacco use prevalence, tobacco 
importation, and household tobacco expenditure 
between 2010 and 2024. Data were extracted from 3 
adult population-based surveys (2011, 2016, 2023), 3 
youth census surveys (2013, 2017, 2022), annual tobacco 
imports data (2010–2024), and 2 Household Income and 
Expenditure Surveys (2013, 2024). Among youth, there 
was a significant decline between 2013 to 2022 in the 
prevalence of betel nut chewing with tobacco by 69.5% 
(36.4% to 11.1% [P<.001]), cigarette smoking by 51.6% 
(35.3% to 16.9% [P<.001]), and any tobacco use by 51.6% 
(54.8% to 26.5% [P<.001]). Among adults, there was a 
significant decline between 2011 to 2023 in cigarette 
smoking by 36.4% (36.0% to 22.9% [P<.001]) and betel 
nut chewing with tobacco by 11.9% (49.6% to 43.7% 
[P<.001]), but the overall prevalence of any tobacco use 
remained stable. Annual tobacco imports decreased 
significantly by 28.6% from 2010 to 2024, however, 
average household tobacco expenditure increased from 
2.4% to 3.1% of total household spending from 2013 
to 2024. Despite the excise tax, tobacco use in Palau 
remains high, highlighting the necessity for sustained 
policy interventions, including periodic tax increase with 
adjustment for inflation and the expansion of 
evidence-based cessation programs. 








     





    


east of the Philippines. The Republic of Palau is a sovereign 
country that gained independence in 1994 and is affiliated 
with the United States (US) under the Compact of Free As
sociation (COFA). It is an archipelago made up of about 340 
coral and volcanic individual islands, though only 8 of them 
are inhabited.1 Palau’s population is 17 614 according to the 
2020 Census with the majority of the population residing 
on the 2 main islands of Koror (65%) and Babeldaob (31%) 
which are connected by bridge.2 

Tobacco use is a major risk factor contributing to the 
global burden of non-communicable diseases (NCDs), as it 
is strongly associated with cardiovascular diseases, cancers, 
chronic respiratory conditions, and other NCDs. Smoking 
tobacco is a well-known cause of lung cancer and other 
NCDs, while smokeless tobacco use is associated with can
cers of the oral cavity, pancreas, and esophagus.3 Tobacco-
related NCDs contribute to premature death and place a 
substantial burden on the healthcare system with about 
57% of Palau’s adult cancers being tobacco-related.4 

One unique use of tobacco in Palau is chewing young 
betel nut (areca nut) with tobacco. Betel nut chewing is 
common throughout Micronesia and chewers generally add 
slaked lime and tobacco (most often sticks of cigarettes) to 
their chew.5 The increasingly common practice of chewing 
betel nut quid mixed with tobacco greatly increases a per
son’s risk of bleeding gums, periodontal disease, oral le
sions and cancer.3 

Tobacco use in Palau is a significant issue with 55.0% 
of adults in Palau reporting use any type of tobacco, com
pared to 18.7% in the US.6 In 2023, the Palau Hybrid Survey 
reported that the adult betel nut chewing with tobacco 
prevalence was 41.2% and cigarette smoking prevalence 
was 20.8%. Although betel nut chewing with tobacco is un
common in the US, according to the 2023 Behavioral Risk 
Factor Surveillance System (BRFSS), the adult smokeless 
tobacco use median prevalence in the US is 3.2% and the 
adult smoking median prevalence in the US is 11.9%, high
lighting significant tobacco use disparities in Palau com
pared to the US.7 The Palau Youth Tobacco Survey (PYTS) 
conducted in 2022 indicated that 16.8% of youth smoke 
cigarettes and 10.5% use smokeless tobacco, which is sub
stantially higher than the youth cigarette smoking preva
lence (1.4%) and the youth smokeless tobacco use preva
lence (1.2%) in the US.8 

Due to the high tobacco use prevalence in Palau, initia
tives emerged by joining forces, efforts, campaigns, activ
ities, and programs to fight against the tobacco epidemic. 
On September 10, 2013, Fiscal Year 2014 Budget Act Section 
26 (‘Palau Tobacco Excise Tax’) was signed into law. This law 

Yaoch I, Kern-Allely S, Koshiba C, Cash McGinley HL. Palau Tobacco Excise Tax 2013: An
Evaluation of Tobacco Use, Imports, and Expenditures. Hawaii J Health Soc Welf.
2026;85(9):249-255. doi:10.62547/DSII7441

https://doi.org/10.62547/DSII7441
https://doi.org/10.62547/DSII7441


stated that effective January 1, 2014, all cigarettes shall be 
taxed at a rate of $3.50 per pack and on January 1, 2015, all 
cigarettes shall be taxed at a rate of $5.00 per pack.9 There 
was no excise tax on tobacco in Palau before this legisla
tion. 
No previous studies have been conducted to assess the 

impact of the Palau Tobacco Excise Tax. The aim of this 
study was to assess the impact of Palau’s implementation 
of a tobacco excise tax on adult and youth tobacco use 
prevalence, tobacco importation, and household tobacco 
expenditure. 

Methods 

Study Design 

This was a descriptive retrospective study that examined 
the impact of the Palau Tobacco Excise Tax on the preva
lence of tobacco use among adults and youth, tobacco im
portation, and household expenditure from 2010 to 2024 in 
the Republic of Palau. 
The NCD surveillance system in Palau monitors the 

prevalence of NCDs, and their risk factors, including to
bacco use. Adult tobacco use data for the period were ob
tained from 3 comparable adult population-based surveys: 
the World Health Organization (WHO) STEP-wise approach 
to NCD risk factor surveillance (STEPS) Survey 2011–2013 
and the Palau Hybrid Surveys in 2016 and 2023. The WHO 
STEPS Survey 2011–2013 included 2184 adult participants 
(aged 25-64 years), Palau Hybrid 2016 included 1768 adult 
participants aged 18 and older and Palau Hybrid 2023 in
cluded 1931 adult participants aged 18 years and older. Al
though the STEPS and Hybrid Surveys are different, their 
methodologies allow for comparison.10 For this study, the 
datasets for both Hybrid Surveys were restricted to adults 
aged 25-64 years to allow comparison to the 2011–2013 
STEPS Survey. Therefore, 1405 and 1499 adults were re
tained from the 2016 and 2023 Hybrid Surveys, respectively. 
Youth tobacco use data were obtained from the WHO 

Global Youth Tobacco Survey which is known to Palau as 
the PYTS and conducted every 4 to 5 years. This is a census 
survey that is administered to all students in grades 6 
through 12 in public and private schools. Data from PYTS 
2013 (n=1574), PYTS 2017 (n=1484), and PYTS 2022 
(n=1479) were used in this study. 
To determine tobacco use, the following tobacco use bi

nary variables were obtained from both adult and youth 
survey surveys: current cigarette smoking (cigarette smok
ing in the past 30 days), current betel nut chewing with to
bacco (betel nut chewing with tobacco in the past 30 days), 
current smokeless tobacco use (any smokeless tobacco use 
in the past 30 days), and any form of smoked tobacco use 
(any form of tobacco smoked in the past 30 days). Note that 
e-cigarettes were not considered tobacco use for this study
and were not included in any tobacco use estimates due to
the fact that (1) longitudinal data on e-cigarette use are
unavailable in Palau, (2) the Palau Tobacco Excise Tax did
not include e-cigarettes, and (3) e-cigarettes are banned in
Palau. These 4 tobacco variables were recoded into a new

binary variable (current use of any tobacco products) to in
dicate the prevalence of any tobacco use in the past 30 days. 
Annual tobacco importation data are routinely collected 

by the Republic of Palau Customs and Border Protection 
Office which has a data system in place to collect tobacco 
import tax data daily. Data collected are forwarded to the 
Office of Planning and Statistics for storage and reporting. 
Annual tobacco import data from 2010 to 2024 were used in 
this study. 
Household tobacco expenditure data are routinely col

lected by the Household Income and Expenditure Survey 
(HIES), a population-based survey which collects data on 
household expenditure. The annual national tobacco ex
penditures (by dollar amount) from the 2013–2014 HIES 
(n=1145 households) and the 2023–2024 HIES (n=1192 
households) were used in this study.11 

Analysis and Statistics 

Prevalence of tobacco use for adults and youth was calcu
lated for all available years and presented using line graphs 
to display trends over time. Chi-squared tests for indepen
dence were performed to assess whether the prevalence of 
smoking, betel nut chewing with tobacco, and any tobacco 
use changed significantly between survey years; P-values 
of <.05 were considered statistically significant. Among 
adults, tobacco use prevalence was also calculated by age 
group for each survey year. Linear regression was per
formed to test the relationship between annual tobacco 
imports in kilograms and time in years; a P-value of < 
.05 was considered statistically significant. All calculations 
were performed using OpenEpi Version 3.01 (OpenEpi, At
lanta, GA) and Epi Info 7 (CDC, Atlanta, GA). 

Results 

Between 2013 and 2022, youth betel nut chewing with to
bacco prevalence significantly decreased by 69.5% (36.4% to 
11.1% [P<.001]), youth cigarette smoking prevalence signif
icantly decreased by 51.6% (35.3% to 16.9% [P<.001]) and 
any tobacco use significantly decreased by 51.6% (54.8% to 
26.5% [P<.001]) (Table 1 ). 
Between 2011 to 2016, adult smoking prevalence sig

nificantly decreased by 40.0% (36.0% to 21.6% [P<.001]) 
(Table 2 ). The decrease in prevalence of betel nut chewing 
with tobacco by 11.9% (49.6% to 43.7% [P<.001]) and smok
ing by 36.4% (36.0% to 22.9% [P<.001]) from 2011 to 2023 
were statistically significant, but there were no significant 
changes for any tobacco use between 2011 and 2016 or 
2023. 
Prevalence of tobacco use among adults by age group 

from 2011 to 2023 is displayed in Table 3 . In 2011, cigarette 
smoking prevalence was highest among younger adults 
aged 25–34 years at 43.0% (95% CI 35.9%, 50.3%). Between 
2011 and 2023, cigarette smoking prevalence significantly 
decreased among all age groups, remaining highest among 
younger adults aged 25–34 years at 30.2% (95% CI 24.8%, 
36.1%) in 2023. In 2011, chewing betel nut with tobacco was 
most prevalent among adults aged 25–34 years at 51.9% 
(95% CI 47.0%, 56.9%) and among adults aged 35–44 years 
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Table 1. Prevalence of Tobacco Use among Youth by Type of Tobacco Use, Palau, 2013-2022 

Type of Tobacco Use 2013 % 
[95%CI] 

2017 % 
[95%CI] 
P-valuea 

2022 % 
[95%CI] 
P-valuea 

Cigarette Smoking 
35.3 [32.9-37.8] 

31.2 [28.9-33.7] 
.022 

16.9 [15.0-19.0] 
<.001 

Chewing Betel Nut with Tobacco 
36.4 [34.0-38.8] 

25.1 [22.9-27.3] 
<.001 

11.1 [9.6-12.8] 
<.001 

Any Tobacco Use 
54.8 [52.4-57.3] 

45.5 [43.0-48.0] 
<.001 

26.5 [24.3-28.8] 
<.001 

a P-value based on Chi-square test comparison to 2013 baseline. 

Table 2. Prevalence of Tobacco Use among Adults by Type of Tobacco Use, Palau, 2011-2023 

Type of Tobacco Use 

2011 
% 

[95% CI] 

2016 
% 

[95% CI] 
P-valuea 

2023 
% 

[95% CI] 
P-valuea 

Cigarette Smoking 
36.0 [32.6-38.4] 

21.6 [18.6-22.8] 
<.001 

22.9 [19.7-23.9] 
<.001 

Chew Betel Nut with Tobacco 
49.6 [47.5-51.7] 

46.8 [44.4-49.6] 
.125 

43.7 [41.7-46.8] 
<.001 

Any Tobacco Use 
59.5 [57.3-61.4] 

59.0 [56.2-61.3] 
.75 

58.7 [55.9-60.9] 
.58 

a P-value based on Chi-square test comparison to 2011 baseline. 

at 55.3% (95% CI 51.3%, 59.2%). Compared to 2011 betel 
nut chewing with tobacco prevalence significantly de
creased in 2023 among adults aged 25–34 years by 23.1% 
to 39.9% [P=.002] and adults aged 35–44 years by 24.1% 
to 42.0% [P<.001]. In 2011, the prevalence of any tobacco 
use was highest among younger adults aged 25–34 years at 
64.2% (95% CI 59.3%, 68.8%) and adults aged 35–44 years 
at 63.4% (95% CI 59.5%, 67.1%). There were no significant 
changes in any tobacco use prevalence among any adult age 
groups between 2011 and 2023. 
Figure 1  displays tobacco annual imports in kilograms 

in Palau from 2010 to 2024. There was a 28.6% decrease in 
tobacco imports during the period, from 31 758 kg in 2010 
to 22 673 kg in 2024. The linear regression analysis showed 
a statistically significant decrease in tobacco imports over 
the period (F=6.22, P=.026), with an R2 of 0.324. The coeffi
cient of determination reveals that approximately 32.4% of 
the variance in tobacco imports is explained by changes in 
years, indicating a moderate fit. 
In the 2013–2014 HIES, the average annual income was 

$25,600 with 2.4% of annual household expenditure de
voted to tobacco expenditure. In 2023–2024, average an
nual income was $33,289 with 3.1% of annual household 
expenditure devoted to tobacco expenditure. Between 2014 
and 2023, the proportion of households that reported to
bacco expenditures increased slightly (52.2% in 2014 vs. 
56.0% in 2024). 

Discussion 

This study represents the first assessment of the impact of 
the Palau Tobacco Excise Tax since its implementation in 

2014. The primary aim was to evaluate its effect on adult 
and youth tobacco use, tobacco importation, and household 
tobacco expenditure in the Republic of Palau between 2010 
and 2024. Given that NCDs are the leading causes of death 
in Palau and tobacco use is a significant factor, understand
ing the effectiveness of this legislation is crucial for future 
public health initiatives. 
The findings of this study indicate a clear and statisti

cally significant downward trend in the prevalence of betel 
nut chewing with tobacco, smoking, and any tobacco use 
among youth in Palau between 2013 and 2022. These trends 
among youth suggest that the tobacco excise tax, poten
tially alongside other ongoing prevention efforts, may be 
contributing to a reduction in tobacco use among younger 
generations. This is consistent with previous studies that 
demonstrate youth sensitivity to tobacco excise taxes.12 

Despite these declines, the current youth cigarette smoking 
prevalence in Palau (15.8% in 2022) remains more than 
ten times higher than in the US (1.4%), highlighting the 
need for sustained or intensified efforts. Such efforts in
clude stricter enforcement on existing laws prohibiting to
bacco sale to minors, school-based prevention programs, 
high impact media campaigns, comprehensive smoke-free 
laws, and building capacity for tobacco dependence treat
ment and cessation services.13 

Among adults, the smoking prevalence showed a notable 
initial decline from 2011 to 2016 after the tax implementa
tion, however prevalence remained fairly stable from 2016 
to 2023. This stabilization suggests that while the initial tax 
increase may have had an impact, its long-term effect on 
reducing adult prevalence might have plateaued, indicating 
a need for further intervention. This is consistent with find
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Table 3. Prevalence of Tobacco Use among Adults by Age Groups and Year, Palau, 2011-2023 

Age Group 

2011 % 
[95% CI] 

2016 % 
[95% CI] 
P-valuea 

2023 % 
[95% CI] 
P-valuea 

Cigarette Smoking 

25-34 43.0 [35.9-50.3] 
31.7 [26.2-37.7] 

.013 
30.2 [24.8-36.1] 

<.001 

35-44 33.6 [27.9-39.6] 
17.8 [14.3-22.0] 

<.001 
25.9 [21.4-31.0] 

.043 

45-54 34.2 [29.4-39.5] 
16.5 [13.3-20.2] 

<.001 
17.0 [13.8-20.8] 

<.001 

55-64 33.1 [27.2-39.3] 
20.3 [16.2-25.2] 

<.001 
18.3 [15.1-22.1] 

<.001 

Total 
36.0 

[32.6-38.4] 

21.6 
[18.6-22.8] 

<0.001 

22.9 
[19.7-23.9] 

<.001 

Chewing Betel Nut with Tobacco 

25-34 51.9 [47.0-56.9] 
44.0 [38.0-50.2] 

.047 
39.9 [34.0-46.1] 

.002 

35-44 
55.3 [51.3-59.2] 

52.6 [47.6-57.6] 
.41 

42.0 [36.7-47.5] 
<.001 

45-54 
48.4 [44.7-52.1] 

44.5 [40.0-49.2] 
.21 

48.8 [44.1-53.4] 
.90 

55-64 
42.7 [38.4-47.0] 

46.1 [40.5-51.7] 
.35 

43.9 [39.5-48.5] 
.69 

Total 
49.6 

[47.5-51.7] 

46.8 
[44.4-49.6] 

.125 

43.7 
[41.7-46.8] 

<.001 

Any Tobacco Use 

25-34 64.2 [59.3-68.8] 
60.5 [54.3-66.3] 

.33 
60.8 [54.7-66.7] 

.38 

35-44 63.4 [59.5-67.1] 
61.6 [56.7-66.4] 

.57 
59.1 [53.6-64.3] 

.196 

45-54 58.5 [54.9-62.1] 
55.7 [51.1-60.2] 

.34 
59.6 [55.0-64.1] 

.71 

55-64 51.8 [47.4-56.1] 
58.4 [52.8-63.8] 

0.068 
55.4 [50.9-59.9] 

0.251 

Total 
59.5 

[57.3-61.4] 

59.0 
[56.2-61.3] 

.751 

58.7 
[55.9-60.9] 

.58 

a P-value based on Chi-square test comparison to 2011 baseline. 

ings from a similar study conducted in the US.14 Notably, 
the current adult smoking prevalence in Palau (20.8%) re
mains almost twice that of the US (11.9%). Although the 
adult smoking prevalence and betel nut chewing with to
bacco decreased from baseline, there were no significant 
changes in prevalence of overall tobacco use among adults. 
Reducing adult betel nut chewing with tobacco remains a 
challenge because of its strong cultural significance. Chew
ing betel nut is associated with social interactions and fos
tering friendships, enhancing critical thinking in group dis
cussions, and promoting concentration and relaxation.15 A 
qualitative research study from Guam found that partici
pants who attempted to quit acknowledged that betel nut 
chewing plays a key role in socialization, which makes ces
sation particularly difficult.16 

It is important to note the unique uses of tobacco in 
Palau, where betel nut chewing with tobacco is highly 
prevalent, with almost all chewers adding sticks of ciga
rettes to their chew. The highest smoking prevalence was 
among ages 25–34 years, whereas those 45 years and older 
maintained the highest prevalence of betel nut chewing 
with tobacco across all surveyed years. Although the smok
ing prevalence significantly decreased among all age groups 
from 2011 to 2023 and betel nut chewing with tobacco 
prevalence significantly decreased among younger adults 
from 2011 to 2023, the prevalence of any tobacco use re
mained fairly consistent among all adult age groups from 
2011 to 2023. This suggests that many adult dual users may 
have shifted their method of tobacco use but still contin
ued to use at least 1 form of tobacco. With very limited 
tobacco cessation services available in Palau, it is recom
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Figure 1. Relationship between Annual Tobacco Imports in Kilograms and Time in Years, Palau, 2010–2024 

mended to establish infrastructure and capacity for tobacco 
dependence treatment and cessation services, such as one-
on-one sessions or group counseling run by trained coun
selors to help people quit using tobacco.17 

This study found a statistically significant decrease in 
tobacco imports in Palau from 2010 to 2024, providing evi
dence that the tobacco excise tax likely impacted consump
tion of tobacco products in Palau. Although many adults 
are still using tobacco, it is possible that they have re
duced the amount of tobacco they consume to reduce costs. 
Further research could examine patterns of tobacco use in 
Palau to evaluate the impact of the tobacco excise tax on 
the amount of tobacco being consumed by users. 
This study also revealed an increase in annual household 

tobacco expenditures. Although the tax may have initiated 
cessation, reduced consumption, or prevented initiation for 
some, it places a financial burden on households that con
tinue to use tobacco. This event often occurs with excise 
taxes on goods like tobacco, where consumers continue to 
purchase the product despite the increases which can re
duce spending on essential items such as health, education, 
housing, and clothing.18 This finding highlights the urgent 
need for targeted tobacco control measures to address the 
crowding-out effects of tobacco consumption on household 
budgets. 
While this study provides valuable insights, there are 

limitations. This study relied on existing secondary survey 
data and the amount of tobacco used by each individual 
was not included to determine if there was a reduction 
in use among tobacco users. Additionally, all tobacco use 
data from adults and youth is based on self-report, so bias 
such as social desirability bias may have resulted in under 
reporting and should be considered. Import data included 
overall imports of tobacco, so tobacco use by visitors cannot 

be determined. Given that Palau has a strong tourism in
dustry, this could have potentially impacted import data. 
Also, import data only includes legally imported tobacco, 
and there are illegal imports that occur in Palau. It is possi
ble that the excise taxes could have increased illegal impor
tation to avoid excise taxes. Additionally, data availability 
from HIES was limited, so further analyses such as spend
ing by type of tobacco and expenditure by demographics 
could not be performed. Finally, data on e-cigarette use was 
not examined because of the inability to assess trends over 
time due to lack of data from baseline years, as well as the 
fact that Palau prohibits the importation, distribution, sell
ing, possession, and use of e-cigarettes.19 

This study has several strengths in its design and con
tributions to understanding tobacco control in Palau. This 
study marks the first assessment of the impact of the Palau 
Tobacco Excise Tax since its implementation in 2014. This 
fills a significant knowledge gap, as no previous studies had 
evaluated the effects of this legislation. This study compre
hensively examined the impact of the tobacco excise tax 
on multiple levels: prevalence of tobacco use among adults 
and youth, tobacco importation, and household expendi
ture. This approach provides a holistic view of the legis
lation’s effects on different aspects of tobacco use and its 
economic consequences in Palau. This study used existing 
and routinely collected data from several established sur
veillance systems in Palau, which enhances the reliability 
and comparability of the findings. 
To combat the tobacco epidemic, these study findings 

strongly support the need to implement further tobacco 
tax increases with adjustment for inflation. Increases in to
bacco taxes are highly effective tool to reduce tobacco use 
and have even greater health impact when revenues gener
ated from tobacco taxes are used to support tobacco con
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trol, health promotion, and other health-related activities 
and programs.20 Additional recommendations include en
suring enforcement of existing policies, establishing regu
lations on graphic health warnings or plain packaging of to
bacco and nicotine products, implementing evidence-based 
school-based prevention programs, implementing and 
evaluating effectiveness of media campaigns, improving 
comprehensive smoke-free laws, building capacity for to
bacco dependence treatment and cessation services, and 
implementing policies that prohibit tobacco industry in
terference in public health policy, including prohibition on 
corporate social responsibility. 

Conclusion 

In conclusion, these findings support a positive impact that 
the Palau Tobacco Excise Tax has had on reducing tobacco 

use among youth and smoking prevalence among adults. 
However, it has not had a strong long-term effect on chew
ing betel nut with tobacco among adults and tobacco use 
prevalence among both adults and youth in Palau remains 
substantially higher than the US. The increased household 
spending on tobacco and high prevalence in tobacco use 
among both adults and youth shows that more efforts like 
periodic tobacco tax increase, other prevention initiatives, 
and cessation infrastructure and capacity are needed in 
Palau. These efforts should be tailored to address specific 
age groups and forms of tobacco use and consider the 
unique cultural context of betel nut chewing with tobacco 
to better fight Palau’s tobacco problem and improve the 
health outcomes for the Palauan people. 
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Abstract 
On June 1, 2023, Palau launched the electronic Palau 
Entry Form for travelers to integrate health surveillance 
capabilities with standard border control requirements. 
This study evaluated whether electronic data collection 
improved data completeness, operational efficiency, and 
overall system performance and acceptability compared 
to paper-based data collection. A comparative analysis 
was used, comparing quantitative data from paper forms 
from 2018–2019 (n=65 535) and electronic forms from 
2024 (n=80 060). Primary data was also collected from a 
survey administered to Palau entry system management 
stakeholders (n=23) during July–August 2025. Data 
completeness improved with electronic forms compared 
to paper forms: field completion proportions for key 
tourism-related questions increased, such as purpose of 
travel (4.4% increase) and accommodation type (10.8% 
increase), and traveler’s health information was newly 
captured. Most stakeholders agreed that electronic form 
data was more complete (83%) and data processing 
times were faster (78%). Most stakeholders also agreed 
that electronic forms were more cost-effective than 
paper forms, particularly for printing (78%) and storage 
(57%) costs. Overall system acceptability was satisfactory, 
with 83% of stakeholders supportive of continuing with 
electronic forms and 74% reporting the transition from 
paper to electronic forms was smooth and that electronic 
forms made their jobs easier. This study demonstrated 
that Palau, a small island country, can successfully 
implement digital transformation in border management 
and health surveillance systems. Electronic data 
collection offered clear advantages in data capture 
capabilities and cross-agency functionality, informing 
future digital transformation decisions, and contributing 
to best practices for similar technology transitions in 
resource-limited settings, such as Palau. 

Abbreviations and Acronyms 

BCBP = Bureau of Customs and Border Protection 
COVID-19 = Coronavirus Disease 2019 
MHHS = Ministry of Health & Human Services 
PVA = Palau Visitors Authority 
QR = quick response 

Introduction 

The Republic of Palau is a Pacific Island nation comprising 
over 300 islands with a population of 17 614 according to 
the 2020 Census.1 Tourism serves as the country’s primary 
economic engine, contributing 85% of its gross domestic 
product (GDP) prior to the Coronavirus Disease 2019 
(COVID-19) pandemic.2 The nation’s tourism sector experi
enced remarkable growth in recent years, reaching its peak 
in 2016 with 168 000 visitors, presenting challenges for the 
country’s tourism infrastructure to handle arriving passen
gers.3 All arriving visitors to Palau are required to complete 
border immigration and customs screening and sign Palau’s 
environmental commitment, the “Palau Pledge,” which is 
officially stamped in their passports.4 The COVID-19 pan
demic caused a significant disruption to Palau’s tourism in
dustry when borders were closed in March 2020 and re
opened in 2021, resulting in a drastically reduced number 
of visitors.5 Palau entered a recovery phase after the 
COVID-19 pandemic to rebuild its tourism sector as only 
3400 visitors arrived in Palau in 2021.6 

During the COVID-19 pandemic, Palau introduced a 
Health Declaration Form as a mandatory requirement for 
all travelers to report their health status upon entry to the 
country.7 Initially, the Health Declaration Form was admin
istered as a paper-based form distributed to travelers at all 
Palau entry points, including both air and sea borders. This 
health declaration requirement was implemented in addi
tion to the existing paper-based Palau Entry Form that all 
travelers were already required to complete for border en
try purposes. Due to the time intensive process of collecting 
and processing paper forms, authorities digitized the sys
tem on January 1, 2023.8 

The World Health Organization (WHO) declared the end 
of the global Public Health Emergency for COVID-19 in 
May 2023. Rather than discontinuing the digital infrastruc
ture that had been developed, Palau transformed the digital 
Health Declaration Form into a comprehensive digital 
Palau Entry Form, launching it on June 1, 2023.9,10 This 
integrated digital instrument combines health surveillance 
with standard border control requirements into a single, 
streamlined system. 

The aim of this study was to evaluate whether the tran
sition from paper-based forms to electronic data collection 
for required border and health entry processes improved 
the data completeness, operational efficiency, and overall 
system performance and acceptability of Palau’s entry man
agement system. 
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Figure 1. Agencies that Use Palau Entry Form Data 
MHHS=Palau Ministry of Health and Human Services 

Methods 

Study design 

This study is a comparative analysis of the paper-based and 
electronic Palau Entry Form systems. The research assessed 
data quality using quantitative data from the paper-based 
and electronic forms to assess data completeness. Informa
tion gathered from surveys distributed to key stakeholders 
involved in the system assessed efficiency and overall sys
tem performance and acceptability using primary data. 

Setting 

The Palau Entry Form is part of border controls required of 
arrivals to the Republic of Palau. The Palau Entry Form is 
used by multiple agencies including the Bureau of Customs 
and Border Protection (BCBP) Division of Border Manage
ment & Enforcement (import control), BCBP Division of 
Immigration (profiling and validation of travelers), Palau 
Visitors Authority (PVA; visitor tracking and tourism an
alytics), and the Palau Ministry of Health & Human Ser
vices (MHHS; public health surveillance and contact trac
ing) (Figure 1 ). 

Historically, travelers were given paper forms on Palau-
bound vessels or on-site at the ports of entry. Travelers 
submitted completed forms to BCBP, who would collect 
them for delivery to PVA for scanning and data entry. After 

PVA completed the data entry through scantron, the forms 
were returned to BCBP for storage. 

In the electronic process, travelers submit completed 
forms through an online portal. Travelers are required to 
submit their forms up to 72 hours prior to check-in using 
a general link. A quick response (QR) code is generated for 
each submission, which BCBP scan for review and valida
tion of submitted information and confirmation of arrival 
in Palau. The data are stored in a cloud-based system that 
partner agencies can access in real-time. 

The digital transformation was funded by Travelers 
Health Palau at MHHS via the Epidemiology and Laboratory 
Capacity (ELC) Program of the US Centers for Disease Con
trol and Prevention (CDC), with aim of supporting and 
guiding public health activities at travel hubs and among 
travel industry stakeholders. 

Data collection & analysis 

The paper-based dataset covering January 2018–December 
2019 was obtained from PVA. These represented the only 
available pre-COVID-19 pandemic paper-based form data, 
as data collection was disrupted by border closures and re
duction in partner agency activities during the COVID-19 
pandemic. PVA only entered some data from the entry 
forms, so this dataset did not contain all information asked 
on the paper forms. Therefore, not all variables collected by 
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the paper form were able to be compared between the pa
per-based and electronic form datasets. 

Data from the electronic Palau Entry Form were avail
able through the cloud-based data collection tool Cognito 
Forms (Cognito HQ, Columbia, SC). The datasets were ex
tracted monthly and cleaned using Microsoft Excel soft
ware, version 2019 (Microsoft Corporation, Redmond, WA). 
Since the electronic Palau Entry Form system launched in 
June 2023, only partial data were available for 2023; there
fore, the full year of 2024 was used for comparison to en
sure a complete annual dataset. 

A total of 145 595 entry forms were retrieved: 65 535 pa
per-based Palau Entry Forms from January 2018–Decem
ber 2019 and 80 060 electronic Palau Entry Forms from Jan
uary–December 2024. There were differences in the data 
fields collected by the paper and electronic Palau Entry 
Forms, but they shared 39 fields capturing basic identifica
tion, travel documentation, customs declarations, and pri
mary travel purposes, which are all fundamental data re
quirements for entry processing. After the transition from 
paper-based to electronic, 7 fields were removed. The elec
tronic form also collects 32 additional fields including 
travel logistics, vessel information, booking methods, vac
cination status, and email address. 

The chi-square test was used to compare the proportion 
of complete records for individual variables between all 
shared fields of the paper-based and electronic form 
datasets for which data were available. The level of signifi
cance for the chi-square was set at P≤.05. Statistical testing 
was conducted using OpenEpi software, version 3.01 (Dean 
AG, Sullivan KM, Soe MM, Atlanta, GA). 

In June 2025, a survey was created by MHHS to assess 
performance and acceptability between paper-based and 
electronic form processing and to evaluate the transition 
between the 2 systems. The survey consisted of de novo 
questions: 8 Likert scale questions divided among the con
tent areas of perceived data quality, data availability, per
formance metrics, and user satisfaction; 4 comparative 
questions to assess cost of staffing, printing, storage, and 
overall costs between paper and electronic forms; and 2 
open-ended questions to evaluate the transition process. 
The survey was emailed to 50 staff from the PVA, BCBP, 
and MHHS during July 1–August 15, 2025. The data collec
tion method was a self-administered online survey through 
Google Forms (Google LLC, Mountain View, CA) and re
ceived 23 anonymous responses. Quantitative survey data 
were used to calculate the frequency and proportion of an
swer choices for Likert scale and comparative questions. 
Qualitative survey data were analyzed using thematic 
analysis. 

Results 

Palau Entry Form data completeness 

The proportion of completed records of the shared fields 
for which data were available was compared between the 
paper-based and electronic Palau Entry Form where com
pletion for most questions remained high (Table 1 ). The 
electronic form collected data related to traveler’s health 

(eg, vaccination against COVID-19) and customs and border 
protection where the paper form did not. Electronic forms 
demonstrated improved completion proportions for 3 
tourism-related questions; the proportion complete for 
purpose of travel increased by 4.4% (from 95.6% to 100.0%, 
P<.001), accommodation type increased by 10.8% (from 
89.2% to 100.0%, P<.001), and the largest increase in com
pletion was for the question “How did you hear about 
Palau?”, with an increase of 17.3% (from 76.3% to 93.6%, 
P<.001). However, other questions showed decreases in 
completeness with electronic forms: “How many times have 
you been to Palau?” decreased by 11.1% (from 97.8% to 
86.7%, P<.001) and annual household income decreased by 
12.7% (from 87.9% to 75.2%, P<.001). 

Stakeholder assessment 

Of the 50 staff from the PVA, BCBP, and MHHS who were in
vited to complete the stakeholder survey, nearly half (n=23, 
46%) completed the survey. Most survey respondents repre
sented BCBP (n=16, 70%), followed by PVA (n=4, 17%) and 
MHHS (n=3, 13%). 

Compared to paper forms, stakeholders agreed that elec
tronic forms were more complete (83%, n=19) and had 
fewer errors (65%, n=15) (Figure 2 ). Also, most stakehold
ers (78%, n=18) agreed that there are faster processing 
times from data submission to data availability for analysis 
from electronic forms versus paper-based forms. Overall, 
a majority of stakeholders agreed that Palau should con
tinue use of the electronic forms (83%, n=19), the electronic 
form system made their jobs easier (74%, n=17), and that 
the transition from paper forms to electronic forms was 
smooth (74%, n=17). Finally, 87% (n=20) of stakeholders 
agreed that their respective agencies use the Palau Entry 
Form data more frequently since the transition to the elec
tronic form. 

When cost of each system was compared, most stake
holders (78%, n=18) reported that electronic forms were 
more cost-effective, particularly for printing (78%, n=18) 
and storage (57%, n=13) compared to paper-based 
processes (Figure 3 ). Costs for staffing showed the least dif
ference between the paper-based and electronic form sys
tems, with nearly half (48%, n=11) of stakeholders report
ing no difference in cost, and 17% (n=4) reporting that the 
electronic forms were more expensive regarding staffing. 

The biggest improvements from transitioning to elec
tronic forms reported by stakeholders in the open-ended 
questions were convenience and efficiency for both stake
holders and travelers. The biggest challenges in transition
ing to electronic forms for stakeholders included difficulties 
with technology (eg, lack of digital skills, unstable internet 
connections, slow load times, issues scanning QR code, 
travelers having difficulty filling out the form) and commu
nication (eg, arriving travelers not knowing about new ar
rival form). 

Discussion 

This study demonstrated that electronic data collection of 
Palau Entry Forms improved data completeness, opera

258‘ SEPTEMBER 9



Table 1. Comparison of Data Completeness by Select Questions between the Paper-based (2018-2019) and 
Electronic Forms (2024) 

Question 

Paper form 
(n=65,535) 

Electronic form 
(n=80,060) Percent change paper vs. 

electronic 
P valuea 

No. 
complete 

% 
No. 

complete 
% 

Immigration 

Name 65,535 100.0 80,060 100.0 0.0 >.99 

Date of birth 65,535 100.0 80,060 100.0 0.0 >.99 

Passport number 65,535 100.0 80,060 100.0 0.0 >.99 

Country of passport issuance 65,535 100.0 80,060 100.0 0.0 >.99 

Country of residence 65,535 100.0 80,060 100.0 0.0 >.99 

Airline flight number 65,535 100.0 80,060 100.0 0.0 >.99 

Vessel type 65,535 100.0 80,060 100.0 0.0 >.99 

Actual arrival date 65,535 100.0 80,060 100.0 0.0 >.99 

Traveler's health 

COVID-19 vaccination status N/Ab - 68,102 85.1 - N/A 

Tourism 

Purpose of travel 62,639 95.6 80,041 100.0 4.4 <.001 

Annual household income 57,599 87.9 60,233 75.2 -12.7 <.001 

Accommodation type 58,446 89.2 76,519 95.6 6.4 <.001 

How many times have you 
been to Palau? 

64,061 97.8 69,386 86.7 -11.1 <.001 

How did you book your trip? 58,928 89.9 47,880 59.8 -30.1 <.001 

How did you hear about 
Palau? 

50,018 76.3 74,931 93.6 17.3 <.001 

Lenth of stay in days N/Ab - 69,722 87.1 - N/A 

Customs and border 
protection 

How many bags do you have? N/Ab - 80,033 100.0 - N/A 

Customs declaration N/Ab - 16,592 20.7 - N/A 

a P value from the Chi-square test 
b Question was not collected with the paper form 

tional efficiency, and overall system performance and ac
ceptability compared to paper-based forms. The transition 
to an electronic system was successfully implemented 
through multi-agency collaboration, leveraging and adapt
ing existing platforms. 

The transition to electronic forms improved the collec
tion of visitor information by increasing the completeness 
of most variables examined and the ease of analysis of 
those variables for decision-making. Prior to electronic 
data collection, only limited variables from the collected 
paper forms were entered into a dataset and used. After im
plementation of the digital system, all expanded variables 
from the electronic form are available for use by multiple 
agencies. 

This research represents the first documented evalua
tion of the digital transformation in the Palau border man
agement system. The findings provide evidence that small 
island developing countries such as Palau can benefit from 
electronic data collection and serve as a valuable resource 
for other Pacific Island Countries and Territories consid
ering similar transitions by demonstrating achievable ad

vantages and informing investment decisions. Additionally, 
the electronic system serves multiple government agencies 
simultaneously (Customs, Immigration, Tourism, and 
Health), showing that technology can work effectively 
across different government functions (Figure 1 ). 

Other Pacific Island Countries and Territories have up
dated their entry systems as a result of the COVID-19 pan
demic. Guam transitioned from paper-based to electronic 
forms during the pandemic period, launching in mid-April 
2021 in which their electronic form is completed up to 72 
hours prior to arriving to Guam and generated a QR code 
to be scanned by a Customs officer.11 Vanuatu and Fiji were 
part of the United Nations Development Programme’s Inte
grated Border Management Project to launch digital entry 
systems, with Vanuatu launching their system in June 2024 
and Fiji launching the pilot in November 2024.12,13 While 
these countries were able to transition their arrival sys
tems, there have been no quantitative or qualitative evalu
ations available to compare to Palau’s experience. 

This study has several important strengths. First, the 
dataset analyzed was large, with nearly 150 000 paper-
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Figure 2. Assessment of Data Completeness, System Efficiency, and Overall Performance Based on the Transition 
from Paper to Electronic Palau Entry Forms from Surveys with Key Stakeholders (n=23), July 1–August 15, 2025 

based and electronic forms. By comparing paper-based 
forms with electronic forms, this analysis captured a com
prehensive range of benefits from various stakeholder view
points. The quantitative analysis of completion rates pro
vided measurable evidence of system performance that 
could be easily replicated. The stakeholder survey data from 
relevant agency personnel offered insights on data use, op
erational efficiency, and user experience. 

This study has several limitations that should be consid
ered. First, the study compared data from different time pe
riods (2018–2019 for paper-based vs. 2024 for electronic), 
so other changes that happened during those years might 
have influenced the results beyond just transitioning to 
electronic forms. For example, due to expanded global 
adoption of digital border tools during and after the 
COVID-19 pandemic, travelers today might be more com
fortable with digital entry than they were in the past. Sec

ond, the study could only compare fields that existed in 
both the paper-based and electronic forms and not all fields 
in either form were mandatory, so there were fewer com
parable data points. Third, the survey component of this 
study was not fully comprehensive and may not have cap
tured important elements of the transition, its advantages, 
and its disadvantages. 

Based on these findings, small island developing coun
tries and territories are recommended to consider digital 
transformation initiatives with an emphasis on exploring 
the long-term sustainability of improvements and assess
ing cost-effectiveness compared to paper-based systems. 
The electronic format offers flexibility to rapidly deploy 
specific questions for monitoring inbound travelers during 
epidemics, pandemics, or mass gathering events, eliminat
ing the need for separate printed health declaration forms. 
Strategies for optimizing data quality for sensitive informa
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Figure 3. Perceived Difference in Cost by Area Based on the Transition from Paper to Electronic Palau Entry Forms 
from Surveys with Key Stakeholders (n=23), July 1–August 15, 2025 

tion fields should be investigated along with establishment 
of regular monitoring systems to track and identify emerg
ing issues. 

Conclusion 

Electronic data collection demonstrates clear advantages 
over paper-based forms improving data completeness, en
hancing operational efficiency and overall system perfor
mance and acceptability for Palau’s entry management sys
tem. This study adds to the expanding body of knowledge 
on effective technology implementation in resource-con
strained environments and offers evidence-based support, 
including future cost-benefit analyses to demonstrate re
turn on investment, for digital transformation programs in 
small island developing countries. 
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Abstract 
In the Republic of Palau, breast cancer screening rates 
are low, and many women needing diagnostic follow-up 
after a mammogram do not receive it. This descriptive 
retrospective study evaluated the completeness and 
timeliness of follow-up for screening mammograms 
requiring follow-up among women aged 40–74 years in 
Palau’s Breast and Cervical Cancer Early Detection 
Program (BCCEDP) from July 2019 to June 2024. The 
databases used in this study were the Cancer Screening 
and Tracking System (CaST) and the Case Manager 
workbook. Descriptive statistics were used to determine 
the proportion of mammogram results requiring 
follow-up by age group and program year, the proportion 
of those requiring follow-up that received it by age group, 
program year; and Breast Imaging-Reporting and Data 
Systems (BI-RADS) categories; and the duration of 
follow-up among those who received follow-up by 
BI-RADS categories. Chi-square tests were used to 
determine statistical significance. Findings show that 
17.1% of mammogram results requiring follow-up had 
no completed follow-up over the 5 years, with the 
proportion increasing over time, reaching 30.9% in the 
2023-2024 program year (P<.001). This was highest 
among those in BI-RADS 5 (highly suggestive of 
malignancy) at 38.5% (P<.006). Additionally, only 51.5% 
of mammogram results requiring follow-up achieved 
resolution within the program’s target of ≤60 days. These 
delays and incomplete follow-ups reveal major gaps in 
patient tracking, communication, and care coordination 
within the screening continuum. Strengthening routine 
monitoring of follow-up indicators is recommended to 
support continuous quality improvement. 

Abbreviations and Acronyms 

BCCEDP = Breast & Cervical Cancer Screening Early Detec
tion Program 
BI-RADS = Breast Imaging-Reporting and Data System 
BNH =Belau National Hospital 
CaST = Cancer Screening and Tracking System 
CDC = US Centers for Disease Control and Prevention 
COFA = Compact of Free Association 
USAPI = US-Affiliated Pacific Islands 
USPSTF =US Preventive Services Task Force 

Introduction 

Breast cancer screening plays a critical role in the early de
tection of malignancies, often identifying cancer before the 
onset of clinical symptoms, thereby significantly improv
ing prognosis and survival rates. In 2024, the US Preventive 
Services Task Force (USPSTF) expanded the recommenda
tion of biennial mammography screening for women who 
are at average risk from those aged 50 to 74 years to those 
aged 40 to 74 years.1 Mammograms are scored using Breast 
Imaging-Reporting and Data System (BI-RADS) categories 
from 0 to 6 that have specific clinical meaning and sug
gested follow-up care.2 Timely follow-up of mammogram 
patients requiring follow-up is important for the early de
tection of cancer and to ensure that the patient receives 
high-quality care. 

The Republic of Palau is a country of 17 614 people (8120 
female) in the Western Pacific Ocean that has a Compact 
of Free Association (COFA) with the United States (US).3 Of 
the approximately 340 islands in the archipelago, 8 are in
habited, with most of the population concentrated on the 2 
central islands, Koror and Babeldaob, which are connected 
by a bridge. Under the COFA, the Palau Breast and Cervi
cal Cancer Early Detection Program (BCCEDP) is funded by 
the US Centers for Disease Control and Prevention (CDC). 
The program provides no-cost breast and cervical cancer 
screening services to all women in Palau who are eligible 
based on USPSTF guidelines. While Palau BCCEDP offers 
fundamental screening and diagnostic services, patients re
quiring advanced diagnostics or treatment are referred off-
island, as cancer treatment services are not currently avail
able within the country. The health care facilities in Palau 
consist of 1 public hospital (Belau National Hospital 
[BNH]), 8 Community Health Centers (1 in Koror, 4 in Ba
beldaob, and 3 in the nearby islands of Peleliu, Angaur, and 
Kayangel), and 3 small private clinics in Koror. Mammogra
phy is only available at BNH. Palau maintains a medical re
ferral system to facilitate access to off-island diagnostic and 
treatment services in locations such as Taiwan, the Philip
pines, and Hawai’i.4 

Compared to the US, breast cancer screening coverage in 
Palau is low, and breast cancer cases are often detected late, 
resulting in poorer survival rates. In a recent study from the 
US-Affiliated Pacific Islands (USAPIs) that included Palau, 
over half (61.1%) of women aged 50–74 reported never hav
ing been screened for breast cancer.5 Based on a popula
tion-based survey conducted in 2023, only 36.3% of women 
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aged 50–74 years in Palau were current with their breast 
cancer screening, which is much lower than in the US 
(74.5%).6,7 Although the incidence rate of breast cancer is 
lower in Palau (32.8 cases per 100 000 population) com
pared to the US (133.8 cases per 100 000 population), breast 
cancer is likely underreported due to the low breast cancer 
screening prevalence.8 This is further supported by Palau’s 
poorer cancer survival indicators compared to the US, with 
double the proportion of diagnosed female breast cancer 
cases that die within 5 years of diagnosis (16% vs. 8%) and 
more than double the proportion of breast cancer cases that 
are diagnosed at a late stage (73% vs. 34%).8‑10 

The Palau BCCEDP monitors CDC Core Indicators to as
sess program performance. The 2 core indicators for mam
mograms requiring diagnostic follow-up are: (1) the per
centage of mammogram screening records that completed 
diagnostic follow-up with a CDC benchmark of ≥90%; (2) 
the percentage of mammogram screening records with 
completed follow-up that have a time between screening 
and final diagnosis of ≤60 days with a CDC benchmark 
of ≥75%.11 The Palau BCCEDP indicators are consistently 
lower than CDC benchmarks for completeness and timeli
ness of diagnostic follow-up. Despite ongoing monitoring, 
the underlying causes of delays or incomplete follow-up re
main unclear. This lack of insight limits the program’s abil
ity to create targeted, effective interventions. Therefore, 
this study aimed to evaluate follow-up patterns, identify 
gaps, and recommend strategies to improve patient out
comes. 

Methods 

Setting 

Since 1997, the Palau BCCEDP has been providing Pap tests 
and mammogram screenings at no cost to eligible women 
in accordance with USPSTF screening guidelines. Thus, the 
Palau BCCEDP aims to screen women aged 40 to 74 years 
for breast cancer using a mammogram every 2 years. The 
mammography images are digitized and sent to a radiol
ogist in the Philippines for interpretation, with a 3- to 
4-week waiting period between screening and results. This
wait time has been a longstanding barrier in Palau and
has remained consistent throughout the study period. Once
the results are available, the off-island radiologist reports
them to the responsible physician at BNH using the BI-
RADS classification system. After the physician’s sign-off,
the mammography technician at BNH forwards the results
to the Palau BCCEDP staff. Mammogram results that are
BI-RADS 1 or 2 are mailed to the patient on a pink noti
fication card, which also includes the recommended date
for the patient’s next routine screening. In accordance with
Palau BCCEDP protocol, mammogram results classified as
BI-RADS 0 require ultrasound after 3-6 months; BI-RADS 3
require short-term follow-up diagnostic mammogram; BI-
RADS 4 and 5 require biopsy follow-up; and BI-RADS 6 re
quire treatment follow-up. Follow-up is managed by the
Case Manager or Patient Navigator who contacts the pa
tient to schedule a follow-up appointment and discuss the
physician’s recommended next steps. To support follow-

up completion, the Case Manager or Patient Navigator at
tempts to contact patients at least 3 times on separate 
days to schedule the recommended follow-up appointment. 
Once the appointment is scheduled, a reminder call is made 
1 day prior to the appointment date. Patients who miss 
their appointments are contacted the following day to 
reschedule. Follow-up and rescheduling efforts continue 
until patients are reached or all contact attempts have been 
exhausted. 

Study design, data collection, and analysis 

This was a descriptive retrospective study of women who 
received screening mammograms through the Palau BC
CEDP from July 2019 to June 2024 (5 program years). Diag
nostic mammograms were not included in this study. 

The databases used in this study were the Cancer 
Screening and Tracking System (CaST) and the Case Man
ager workbook managed in Excel Version 16.110 (Microsoft 
Corp, Redmond, WA). Both databases are located at the 
Non-Communicable Disease Unit office of the Public 
Health & Human Services Bureau, Palau Ministry of Health 
& Human Services. CaST is a CDC tracking system that the 
program uses to monitor breast and cervical screening data. 
The Case Manager workbook was created by BCCEDP to 
track women who need follow-up after a screening mam
mogram. The mammogram details are manually entered in 
the Case Manager database to track follow-up attempts and 
results. Data regarding the mammogram BI-RADS classi
fication and follow-up results were extracted from CaST. 
Data regarding diagnostic follow-up completion status 
were extracted from the Case Manager workbook. The 2 
data systems were linked using patient hospital identifica
tion numbers. 

The total number and proportion of mammogram results 
requiring follow-up were calculated by program year and 
patient age group (≤49, 50-64, and 65+ years). Among 
mammogram results requiring follow-up, the proportion 
with completed follow-up was calculated by patient age, 
program year, and BI-RADS categories (0, 3, 4, 5, and 6). 
Among those mammogram results with completed follow-
up, time to follow-up was determined and grouped (≤60 
days, 61 days to <1 year, 1 year or more). Time to follow-
up was then calculated for each BI-RADS category (0, 3, 
4, 5, and 6). Mammogram results with time to complete 
follow-up greater than 60 days were considered to have 
received delayed follow-up. Among mammogram results 
without follow-up during the study period, records from 
CaST were cross-checked in the Case Manager workbook 
to determine the percentage of missing cases requiring fol
low-up. Chi-square tests were used to assess statistical dif
ferences between groups using OpenEpi Version 3.01 (Open 
Source Epidemiologic Statistics for Public Health), and 
P-values <.05 were considered statistically significant. 

This study received ethical approval from the Palau In
stitutional Review Board. 
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Table 1. Number and Proportion of Mammogram Results Requiring Follow-up by Age Group and Program Year, July 
2019 to June 2024, Republic of Palau 

Characteristic Require follow-upa No follow-up requiredb Total Mammograms P-valuee 

n(%)c n (%)c n (%)d 

Age Group 

≤49 years 171 (36.7) 295 (63.3) 466 (30.0) 

<.001 50–64 years 179 (21.2) 666(78.8) 845 (54.4) 

65+ years 48 (19.8) 195 (80.2) 243(15.6) 

Program Year 

July 2019–June 2020 31 (10.7) 259 (89.3) 290 (18.7) 

<.001 

July 2020–June 2021 120 (31.7) 258 (68.3) 378 (24.3) 

July 2021–June 2022 103 (28.5) 258 (71.5) 361 (23.2) 

July 2022–June 2023 76 (27.1) 204 (72.9) 280 (18.0) 

July 2023–June 2024 68 (27.8) 177 (72.2) 245 (15.8) 

Total 398 (25.6) 1156 (74.4) 1554 (100.0) 

a All mammogram results of Breast Imaging-Reporting and Data Systems (BI-RADS) 0, 3, 4, 5, and 6 require follow-up mammograms 
b Mammogram results of BI-RADS 1 and 2 do not require follow-up 
c Presented as row percents 
d Presented as column percents 
eP-values calculated using Chi-square tests 

Results 

Over the 5 program years, a total of 1554 screening mam
mograms were performed, averaging 311 per year and rang
ing from 245 to 378 per program year (Table 1 ). There 
was a peak during the COVID-19 pandemic program years 
(378 in 2020–2021 and 361 in 2021–2022). Overall, 398 
(25.6%) screening mammograms had findings that required 
follow-up. The proportion of mammogram results requiring 
follow-up varied significantly by age from 36.7% among 
women ≤49 years to 19.8% among women 65+ years 
(P<.001). Of the 1156 screening mammogram results that 
did not require follow-up, 494 (42.7%) were BI-RADS 1 and 
662 (57.3%) were BI-RADS 2 (data not shown). 

Of the 398 total mammogram results requiring follow-
up, most completed follow-up (82.9%); however, the pro
portion of completed follow-ups declined significantly from 
90.3% in 2019–2020 to 69.1% in 2023–2024 (P<.008) (Table  
2). Completion proportions were similar across age groups 
(P=.83). Most mammogram results requiring follow-up 
(84.2%) were BI-RADS 0 (incomplete imaging). Follow-up 
completion was highest for mammogram results classified 
as BI-RADS 0 (85.4% completed) and BI-RADS 4 (83.3% 
completed) and lowest for BI-RADS 3 (65.6% completed) 
and BI-RADS 5 (61.5% completed) (P<.006). Overall, 68 of 
the 398 (17.1%) mammogram results from all 5 program 
years still had not completed follow-up at the end of the 
study period. Among the 68 women who did not complete 
follow-up during the study period, reconciliation of the 
Case Manager database and CaST indicated that 21 (30.9%) 
were not present in the Case Manager database (data not 
shown). 

Among those mammogram results with completed fol
low-up, 51.5% of records had follow-up within the recom
mended ≤60-day period (Table 3 ). The proportion of mam

mogram results that received delayed follow-up (>60 days) 
was similar across BI-RADS classifications (P=.69). Among 
those with a BI-RADS 4 result (suspicious of cancer, n=15), 
7 (46.7%) were followed up with within 60 days. Among 
those with a BI-RADS 5 result (highly suggestive of cancer, 
n=8), 5 (62.5%) were followed up with within 60 days. 

Discussion 

In this study, nearly 1 in 5 women (17.1%) with a screening 
mammogram that required follow-up did not complete fol
low-up by the end of the study period. Among women re
quiring follow-up, the trend in the proportion completing 
follow-up by year worsened over the study period, with 
only the first program year reaching the 90% benchmark, 
and the program year 2023-2024 dipping to 69.1%. The de
cline in the last program year may be attributed to the Pa
tient Navigator’s retirement in February 2024 and inop
erative mammography equipment at BNH in March-April 
2024; however, the overall downward trend over the 5 pro
gram years is not easily explained. Of greatest concern is 
that the highest proportion without follow-up was among 
those in the BI-RADS 5 category (highly suggestive of ma
lignancy), at 38.5%. Currently, there is no system in place 
to prioritize high-risk cases and ensure these women re
ceive follow-up. 

Only slightly over half of the completed mammogram 
follow-ups were within the ≤60-day target. Over the 5 pro
gram years, there has been little change to the system used 
for tracking and follow-up. This study found a gap in the 
tracking system in which nearly one-third of cases from 
CaST that did not complete follow-up were not present in 
the Case Manager workbook used to coordinate the follow-
up process. It appears as if these missing cases are random, 
suggesting that the error is clerical when it comes to the 
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Table 2. Follow-up Completion Status among Mammogram Records Requiring Follow-up by Age Group, Program 
Year, and BI-RADS Category, July 2019 to June 2024, Republic of Palau 

Characteristic Complete Incomplete Total Requiring Follow-Up P-valued 

n (%)a n (%)a n (%)b 

Age Group 

≤49 years 144 (84.2) 27 (15.8) 171 (43.0) 

0.83 50–64 years 147 (82.1) 32 (17.9) 179 (45.0) 

65+ years 39 (81.3) 9 (18.7) 48 (12.1) 

Program Year 

July 2019–June 2020 28 (90.3) 3 (9.7) 31 (7.8) 

<.008 

July 2020–June 2021 106 (88.3) 14 (11.7) 120 (30.2) 

July 2021–June 2022 88 (85.4) 15 (14.6) 103 (25.9) 

July 2022–June 2023 61 (80.3) 15 (19.7) 76 (19.1) 

July 2023–June 2024 47 (69.1) 21 (30.9) 68 (17.1) 

BI-RADS Categoryc 

BI-RADS 0 286 (85.4) 49 (14.6) 335 (84.2) 

<.006 

BI-RADS 3 21 (65.6) 11 (34.4) 32 (8.0) 

BI-RADS 4 15 (83.3) 3 (16.7) 18 (4.5) 

BI-RADS 5 8 (61.5) 5 (38.5) 13 (3.3) 

BI-RADS 6 - - 0 (0.0) 

Total 330 (82.9) 68 (17.1) 398 (100.0) 

BI-RADS=Breast Imaging-Reporting and Data Systems 
a Presented as row percents 
b Presented as column percents 
c Only mammogram results of BI-RADS 0, 3, 4, 5, and 6 require follow-up mammograms 
d P-values calculated using Chi-square tests 

Table 3. Duration of Follow-Up Completion by BI-RADS Category among Mammogram Records with Complete 
Follow-up, July 2019 to June 2024, Republic of Palau 

BI-RADS 
Category 

Follow-up 
Completion ≤60 

days 

Follow-up Completion 
61 days to <1 year 

Follow-up Completion 
1 year or more 

Total P-valuec 

n (%)a n (%)a n (%)a n (%)b 

BI-RADS 0 148 (51.7) 111 (38.8) 27 (9.4) 286 (86.7) 

0.69 

BI-RADS 3 10 (47.6) 10 (47.6) 1 (4.8) 21 (6.4) 

BI-RADS 4 7 (46.7) 5 (33.3) 3 (20.0) 15 (4.5) 

BI-RADS 5 5 (62.5) 3 (37.5) - 8 (2.4) 

BI-RADS 6 - - - 0 (0.0) 

Totala 170 (51.5) 129 (39.1) 31 (9.4) 330 (100.0) 

BI-RADS=Breast Imaging-Reporting and Data Systems 
a Presented as row percents 
b Presented as column percents 
c P-values calculated using Chi-square tests 

manual transfer of patient information into the Case Man
ager workbook. 

Delays in timely follow-up are concerning, particularly 
for people presenting with high-risk abnormalities that 
could potentially result in delays in diagnosis, initiation 
of treatment, and poorer health outcomes.12 Lack or delay 
in follow-up of mammograms likely contributes to Palau’s 
poor breast cancer survival rates.13 Delay in follow-up may 

also be attributed to the identified gap in the current track
ing system, where some women requiring follow-up may 
never be contacted to complete follow-up. 

In addition to low follow-up highlighted in this study, 
the overall decline in the annual number of screening mam
mograms performed after 2022 is concerning. Given the 
low proportion (36.3%) of age-eligible women in Palau with 
an up-to-date mammogram, there are likely many more 
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women in Palau with undetected breast cancer.6 In addi
tion, even with fewer screening mammograms performed, 
the capacity of BCCEDP to manage all women who are cur
rently recommended to receive follow-up remains a chal
lenge. 

Adapting current program approaches should be con
sidered to improve mammogram follow-up completion in 
Palau. Clearly, the tracking system urgently needs improve
ment in patient tracking and data reconciliation. However, 
even women in the tracking system are still not receiving 
follow-up. A potential way to improve follow-up may be 
through text messaging, which resulted in shorter median 
delays in a pilot study.14 Palau BCCEDP could explore using 
text messages to improve follow-up, rather than the current 
protocol of informing women of their follow-up require
ments via telephone. 

Fear is another major barrier to patients receiving fol
low-up for cancer screening that Palau BCCEDP should ad
dress.15 Clear and effective communication is needed to en
sure the patient understands the importance of follow-up 
after an abnormal result and why it is needed. The Palau 
BCCEDP should consider providing effective public educa
tion on mammogram screening and follow-up targeted at 
eligible women, alongside one-on-one education to those 
who have high-risk abnormalities. Prioritizing those with 
high-risk abnormalities and providing clear education on 
why follow-up is essential can help improve the timeliness 
and completeness of follow-up. 

Strengths of this study include addressing a critical gap 
by evaluating breast cancer screening follow-up in Palau, 
where research is limited. Although these findings are spe
cific to Palau, similar challenges likely exist in other small-
island, low-resource settings that could benefit from a sim
ilar evaluation. By applying CDC Core Indicators, the study 
aligns program outcomes with internationally recognized 
benchmarks, allowing for standardized measurement and 
comparison. 

Limitations include an analysis limited to program-level 
information, and important patient-level factors or specific 
reasons for delayed or missed follow-up were unavailable. 
In addition, BCCEDP program data may not capture follow-
up results for women who sought follow-up services else
where, such as private clinics or off-island services. How
ever, the number of women in Palau pursuing these services 
is likely to be low. 

Future studies on this topic could consider using qual
itative data collection to understand patient-level factors 
related to breast cancer screening and follow-up, and to 
engage health care providers and staff to understand the 
follow-up process, barriers, and identify ways to improve. 

Conclusion 

The findings of this study indicate that a substantial pro
portion of women in Palau with breast cancer screening 
results requiring follow-up do not receive timely follow-
up, revealing significant gaps in care coordination, patient 
tracking, and communication. These delays compromise 
early detection and may negatively affect clinical outcomes. 
To address these system-level gaps, the Palau BCCEDP 
should revamp its tracking system and strengthen its com
munication strategies by integrating text-message re
minders and prioritizing follow-up for women with high-
risk abnormalities. Public education on the importance of 
screening and prompt follow-up when needed is also criti
cal to reducing patient-related barriers, including fear and 
limited awareness. Routine monitoring of follow-up per
formance should be institutionalized to track progress and 
guide continuous quality improvement. 
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Abstract 
Cervical cancer, caused primarily by human 
papillomavirus (HPV), causes substantial health burden 
in the Republic of Palau. Despite availability of the HPV 
vaccine through a school-based vaccination program for 
girls beginning in 5th grade, HPV vaccination coverage 
in Palau has declined since 2020. To understand why, 
this descriptive cross-sectional study analyzed data from 
the first opportunity for vaccination for all 5th grade girls 
enrolled at Koror and Babelthaob schools between 
August 1, 2020 and June 30, 2024. Data were retrieved 
from the Ministry of Education, School Health Program, 
and national Immunization Information System (IIS). The 
proportion of 5th grade girls who returned the consent 
form, responses to the HPV vaccine consent question, 
and vaccination coverage with at least 1 dose were 
analyzed. Among girls enrolled in Palau elementary 
schools during the period (n=467), although most 
consent forms were returned (n=434, 93%) and most 
girls (n=326, 70%) received consent for HPV vaccination, 
only 42% (n=198) received at least 1 dose of HPV vaccine 
according to IIS. Responses were missing for the HPV 
vaccine consent question on 17% of returned forms 
(n=73). Refusal of the vaccine was uncommon on 
returned forms (n=35, 8%), but there was an increase 
in refusals in the latest school year (n=25, 24% of 
2023–2024 returned forms). An investigation into the 
process from the consent form to vaccination outreach 
in the schools is needed to understand why girls who 
received consent for vaccination did not receive the 
vaccine according to IIS. Improving the school-based 
vaccination program is critical to achieve 90% HPV 
vaccination coverage and reduce the cervical cancer 
burden in Palau. 

Abbreviations and Acronyms 

CDC = US Centers for Disease Control and Prevention 
HPV = Human Papillomavirus 
IIS = Immunization Information System 
MHHS = Palau Ministry of Health and Human Services 
USAPI = US-affiliated Pacific Islands 
WHO = World Health Organization 

Introduction 

Globally, cervical cancer is the fourth most common cancer 
among women with disproportionate morbidity and mor
tality among younger women.1 Almost all cases of cervical 
cancer are caused by persistent infection with human papil
lomavirus (HPV), a common sexually transmitted infection. 
In 2020, the World Health Organization (WHO) launched a 
global strategy to eliminate cervical cancer with HPV vac
cination, cancer screening, and treatment of pre-cancer
ous lesions.2 Worldwide HPV vaccine campaigns could pre
vent 75% of all expected cervical cancers.3 Safe and highly 
effective HPV vaccines are currently recommended by the 
United States (US) Centers for Disease Control and Preven
tion (CDC) in a 2-dose schedule and the WHO in a 1- or 
2-dose schedule for all children above age 9.4,5 

The Republic of Palau is an island nation located in the
Western Pacific that experiences a high burden of cervi
cal cancer. Palau’s population was 17 614 in 2020, with the 
majority living on the main islands Koror (65%) and Ba
belthaob (31%), and the remaining population living in 1 
of 5 inhabited outer island states.6 From 2007 to 2020, 
the age-standardized incidence of cervical cancer in Palau 
was 14 per 100 000 women, 1.4 times higher than in the 
US, with most cancers diagnosed at a late stage.7,8 Cervical 
cancer screening coverage in Palau has improved in the 
last decade; however, it still remains low. In 2023, 65% of 
women aged 21–65 years in Palau reported receiving cancer 
screening with cytology in the past 3 years, below the WHO 
target of 70% for this group.9,10 

To prevent cervical cancer, HPV vaccines were first in
troduced to Palau in 2008.11 Under the Compact of Free 
Association (a special agreement between Palau and the 
US), the US provides Palau with support for certain US do
mestic public health programs, including childhood immu
nization.12 Palau receives support for childhood immuniza
tion through the CDC 317 grant, but is not eligible for the 
more comprehensive US Vaccines for Children program.13 

Since the CDC 317 grant funds are limited and the HPV 
vaccine is expensive, the Palau Ministry of Health and Hu
man Services (MHHS) Immunization Program chose to pri
oritize supplying HPV vaccines for school-aged girls, which 
the funding is able to cover. As a result, HPV vaccine supply 
in Palau is currently limited to young girls and is not avail
able for other children or adults. 
Since the vaccine’s introduction, the Palau MHHS Immu

nization Program has worked with the Family Health Unit 
nurses and the School Health Program to administer HPV 
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vaccine in the school setting for girls starting in 5th grade. 
Both doses of the 2-dose HPV vaccine schedule are admin
istered to girls in the 5th grade at least 6 months apart. Due 
to limited program resources, catch-up programs (if supply 
is available) are provided for students who did not previ
ously receive the vaccine in odd-numbered grades (7th and 
9th). The school vaccination program’s goal is to vaccinate 
90% of all girls aged 9 to 12 years with the full 2-dose series 
against HPV. 
In 2023, the CDC conducted a coverage assessment for 

HPV vaccination among 13–17-year-olds for all the US-af
filiated Pacific Islands (USAPI), and Palau had the lowest 
vaccination coverage among the 6 USAPI at 58% for the first 
dose and 43% for the second dose.13 The assessment also 
found that HPV vaccination coverage in Palau has been de
clining since 2020, when the Palau MHHS Immunization 
Program shifted resources and prioritized COVID-19 vac
cination in one of the most successful vaccination efforts 
in the world.14 Based on the low HPV vaccination coverage 
findings, MHHS leadership and the Immunization Program 
made it a priority to determine why HPV vaccination cover
age has been declining since 2020. 
The objectives of this study were to compare the cover

age of HPV vaccination at the first opportunity for vacci
nation from 2020 to 2024 among 5th grade girls in Palau 
by select characteristics; construct a cascade of vaccine up
take along the school-based vaccination program pathway; 
and determine the frequency of missing data and vaccine 
refusal. 

Methods 

Study Design 

This is a descriptive cross-sectional study that analyzed 
data from the Ministry of Education, School Health Screen
ing database, and the Immunization Information System 
(IIS). 

Setting: Family Health Unit School Vaccination 
Program 

In collaboration with the Palau MHHS Immunization Pro
gram, the Family Health Unit is tasked with vaccinating 
school-aged children with all recommended vaccines 
through the School Health Program. HPV vaccination is of
fered to girls in 5th grade at all elementary schools in Palau. 
There are a total of 17 public elementary schools and 2 pri
vate elementary schools, 5 of which are located in Koror, 8 
in Babelthaob, and the rest in the outer island states. Annu
ally, there are approximately 120 girls enrolled in 5th grade 
in public and private elementary schools.15 

The School Health Program is based on an opt-in ap
proach for students to receive consent for school health ac
tivities, such as HPV vaccination. Consent forms are dis
tributed to students at all public and private schools. 
Students are asked to provide the forms to their parent or 
guardian who may select to opt their child in or out of HPV 
and routine vaccinations. After consent forms are returned, 
the school health data clerk enters the consent forms in a 

database and shares a list of children needing immuniza
tion updates, including HPV vaccine, to the Family Health 
Unit nurse to assess charts and confirm if vaccination is 
needed. The Family Health Unit registers and vaccinates 
students at each school upon scheduling dates with the 
Ministry of Education. For girls who are opted out of HPV 
vaccination during the 5th grade, or who were absent on 
the day that the Family Health Unit provided the vaccina
tion clinic at their school, catch-up is provided at subse
quent school-based vaccination clinics when they are in 7th 
or 9th grade. 

Data Collection & Analysis 

The study population was defined as all 5th grade girls en
rolled at Koror, Babelthaob, Peleliu, and Angaur schools 
during the study period. The study period covered all school 
years from 2020 to 2024. School enrollment data were col
lected from the Ministry of Education for all elementary 
schools in the School Health Program (Aimeliik, Airai, An
gaur, George B. Harris, Ibobang, Koror, Maris Stella, 
Melekeok, Meyuns, Ngaraard, Ngarchelong, Ngardmau, 
Ngeremlengui, Peleliu, and Seventh-Day Adventist). Demo
graphic data for 5th grade girls and data regarding consent 
for routine vaccination and HPV vaccination were collected 
from the School Health Program consent form rosters. 
To assess the ability of the school-based vaccination 

program to provide HPV vaccine at the first opportunity for 
vaccination, the outcome of interest was receiving at least 1 
dose of HPV vaccine. Data regarding vaccination with HPV 
vaccine and the number of doses received for girls regis
tered in the School Health Program were retrieved from the 
national WebIZ IIS (InductiveHealth Informatics, Atlanta, 
GA) registry for vaccinations administered between August 
1, 2020 and June 30, 2024. The proportion of 5th grade 
girls who received at least 1 dose of HPV vaccine and no 
doses of HPV vaccine was calculated by school year, school 
type, and consent form status. The chi-square test for dif
ferences in proportions was used to compare proportions by 
vaccination status groups. A P-value of less than .05 was 
considered statistically significant. Statistical testing was 
conducted using OpenEpi software, version 3.01 (Dean AG, 
Sullivan KM, Soe MM, Atlanta, GA). 
To assess retention throughout the school-based vacci

nation program process, a cascade of vaccine uptake was 
created with the number of girls enrolled in 5th grade (Min
istry of Education data), the number of School Health Pro
gram consent forms returned (School Health Program 
data), the number of girls who returned their form who 
consented to receive the HPV vaccine (School Health Pro
gram data), and the number of girls who received at least 1 
dose of HPV vaccine (IIS data). To determine the impact of 
missing data and vaccine refusal, the proportion of consent 
forms returned that were missing, consented to HPV vacci
nation, or opted out from HPV vaccination were calculated. 

Results 

From 2020 to 2024, 467 girls in 5th grade were enrolled in 
school with 434 (93%) registered in the School Health Pro
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Table 1. Characteristics of 5th Grade Girls Enrolled in the School Health Program at Palau Elementary Schools, 2020 
to 2024 (n=434) 

Characteristics 

Total 

No. (%)a 

Total 434 (100.0) 

School type 

Public 365 (84.1) 

Private 69 (15.9) 

School year 

2020–2021 111 (25.6) 

2021–2022 111 (25.6) 

2022–2023 104 (24.0) 

2023–2024 108 (24.9) 

Received consent for routine vaccinations 

Yes 381 (87.8) 

No 42 (9.7) 

Missing 11 (2.5) 

Received consent for HPV vaccine 

Yes 326 (75.1) 

No 35 (8.1) 

Missing 73 (16.8) 

aPresented as column percentage of total. Percentages may not sum to total due to rounding. 

gram database (Table 1 ). There was an average of 109 girls 
enrolled in the School Health Program each year. Most girls 
in the School Health Program had documented parental 
consent for both routine vaccinations and the HPV vaccine 
(88% and 75%, respectively). 
Among girls in the School Health Program, less than half 

(n=198, 46%) received at least 1 dose of HPV vaccine (Table  
2). The proportion of girls with at least 1 dose of HPV vac
cine declined from 2020 to 2024. One-dose coverage was 
59% in school year 2020–2021 and fell to 32% in school year 
2023–2024. Compared to those who did not receive con
sent, HPV vaccine coverage with at least 1 dose was signifi
cantly higher among girls with consent for routine vaccina
tions (49% with consent vs. 17% without consent, P<.001) 
and with consent for HPV vaccination (55% with consent 
vs. 6% without consent, P<.001). Nearly half of girls who re
ceive consent for the HPV vaccine did not receive HPV vac
cine according to the IIS (45%). 
The cascade of HPV vaccine uptake for the school-based 

vaccination program indicates a large drop in the number of 
5th grade girls retained between enrollment in the School 
Health Program and those receiving at least 1 dose of HPV 
vaccine (Figure 1 ). Among the 467 5th grade girls enrolled 
during the period, there was a high percentage (n=434, 
93%) of enrollment in the School Health program with re
turned consent forms. Most girls enrolled in school received 
consent for the HPV vaccine (70%), but less than half (42%) 
of girls enrolled received the HPV vaccine. Consent forms 
were returned at consistently high proportions ranging 
from 87% to 100%. However, the number of girls who re

ceived consent to receive the HPV vaccine reduced over 
time from a high of 80% in 2021–2022 to 59% in 
2023–2024. Accordingly, the number of girls with at least 
one dose of HPV vaccine decreased each school year from 
54% in 2020–2021 to 27% in 2023–2024. 
The majority of consent forms (n=326, 75%) were re

turned with consent for receiving the HPV vaccine, but a 
large proportion of returned consent forms were missing a 
response to the HPV vaccine consent question (n=73, 17%) 
which was higher than missing responses for routine vacci
nations (n=11, 3%) (Table 1 ). The percent of consent forms 
returned missing a response to the HPV vaccine consent 
question increased from 12% to 27% from 2020–2021 to 
2022–2023 and then decreased to 9% in 2023–2024 (Fig
ure 2 ). Overall, few parents refused the HPV vaccine (n=35, 
8%), but most of these refusals occurred in the most recent 
school year (2023–2024) when 1 in 4 (n=25, 24%) consent 
forms were returned with refusals. 

Discussion 

While almost all consent forms (93%) were returned to the 
School Health Program and most girls (70%) received con
sent for the HPV vaccine, many girls (45%) whose parents/
guardians consent to HPV vaccine do not receive it. In ad
dition, almost 1 in 5 required consent forms are missing a 
response to consent for HPV vaccine and there was a re
cent increase in refusals of the HPV vaccine by parents or 
guardians. Based on these findings, there appears to be a 
disconnect between the school-based vaccination program 
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Table 2. Coverage with at Least One Dose of Human Papillomavirus (HPV) Vaccine Among 5th Grade Girls Enrolled in 
the School Health Program at Palau Elementary Schools, 2020 to 2024 (n=434) 

Characteristics 

At least one dose of 
HPV vaccinea No doses of HPV vaccinea P value 

No. (%)b No. (%)b 

Total 198 (46) 236 (54) 

School type .149 

Public 172 (47) 193 (53) 

Private 26 (38) 43 (62) 

School year <.001 

2020–2021 65 (59) 46 (41) 

2021–2022 58 (52) 53 (48) 

2022–2023 41 (39) 63 (61) 

2023–2024 34 (32) 74 (69) 

Received consent for routine vaccinations <.001 

Yes 187 (49) 194 (51) 

No 7 (17) 35 (83) 

Missing 4 7 

Received consent for HPV vaccine <.001 

Yes 180 (55) 146 (45) 

No 2 (6) 33 (94) 

Missing 16 57 

aThe number of doses of HPV vaccine received per person is based on data from the Palau WebIZ Immunization Information System registry. 
bPresented as row percentage of total. Percentages may not sum to total due to rounding. 

and getting the HPV vaccine into the arms of the students 
at the first opportunity. 
This is the first operational research study related to 

HPV vaccination in Palau. Worldwide, barriers to HPV vac
cination include fear of side effects and negative attitudes 
towards the vaccine due to links to sexual behavior; vaccine 
hesitancy among parents remains a challenge to vaccine 
uptake.16‑20 While vaccine refusal was previously uncom
mon in Palau, the increase in refusals in the most recent 
year of data could potentially indicate an increase in vac
cine hesitancy. One way to overcome barriers to HPV vac
cine uptake are school-based programs due to their con
venience; however, assessments of other school-based 
programs report that the management of consent forms is 
a challenge since many parents may overlook the question 
and paper forms may get lost.21,22 Another approach is to 
focus on educating the parents and students directly so that 
they have better understanding of what the vaccine is and 
how it works.19,23 

The use of data from the Palau WebIZ IIS is a major 
strength of this study as it is a robust data system that cap
tures and maintains all vaccinations that are given in Palau. 
The reports are easily accessed through the system and can 
be processed in real time. Since the Palau MHHS Bureau of 
Public Health is the only vaccine provider in Palau, the data 
within the vaccination registry are centralized and as com
plete as possible. Although the vaccination registry is very 
robust, it is also limited to the data that are being entered 

into it; there may be instances when the vaccination record 
is in a patient chart but is not entered into the registry. 
The School Health Program consent form data were also 

accessible and are maintained in a digital format, making 
it easy to merge with the data from the IIS. However, some 
School Health Program data were missing. There were no 
notes or data dictionary available that explained why some 
data were missing, so this study was unable to determine 
reasons for the missing responses. Additionally, parents 
may submit their consent for vaccination after school con
sent form data are entered in the database and thus the 
consent form data for students may be inaccurate, which 
may explain discrepancies in consent for the vaccine and 
receipt of the vaccine. 
The study finding that HPV vaccine coverage is low 

among 5th grade girls in Palau may be in part due to lost 
vaccination records or that records are not passed along 
the chain appropriately. In this study, some girls who were 
enrolled in school did not have a consent form for the 
School Health Program, either due to dropping-out during 
the school year, moving off island, being absent from 
school, or another reason, and were missed by the school-
based vaccination program. Some of the discrepancy may 
be because Ministry of Education enrollment data was only 
available as total enrollment counts and thus was not cross
matched to the School Health Program and IIS rosters. In 
addition, one major limitation of the current system is that 
the entire data collection process is with manually com
pleted paper forms. Paper vaccination records could possi
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Figure 1. Cascade of Vaccine Uptake Among 5th Grade Girls Enrolled in Palau Elementary Schools, 2020–2024 
(n=467) 

Figure 2. Consent Forms Returned by Response to “Consent to Receive HPV Vaccination” Among 5th Grade Girls 
Enrolled in the School Health Program at Palau Elementary Schools, 2020–2024 (n=434) 

bly be misplaced before being entered into the digital vac
cination registry, which would result in an underestimate 
of HPV coverage. There have not been recent full chart au

dits to identify discrepancies between what is in the charts 
and what is entered in the vaccination registry. The Palau 
MHHS Immunization Program plans to investigate the form 
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transfer process and administrative logs to ensure that the 
reason for the drop in coverage is not clerical. 
Another possible reason for this study’s low HPV vaccine 

coverage finding is that this analysis only examined the up
take of HPV vaccine at the first opportunity for vaccina
tion and the impact of the school vaccination catch-up pro
grams was not determined. The Palau MHHS Immunization 
Program conducts catch-up campaigns every 2 years after 
the first attempt to vaccinate girls with the HPV vaccine in 
5th grade. Since there are catch-up campaigns in place, the 
Palau MHHS Immunization Program may not prioritize 5th 
grade vaccinations over the catch-up campaign, which may 
limit the coverage among the study population. Addition
ally, students who are aware of the catch-up may not prior
itize attendance on the days of the vaccine clinic since they 
will be able to receive a catch-up dose in the future. Atten
dance records were not examined to determine the poten
tial impact of absenteeism on vaccination in this popula
tion. Data regarding the impact of catch-up campaigns on 
HPV vaccine coverage are of interest but were not available 
at the time of this analysis. The Palau MHHS Immunization 
Program plans to compile and analyze data regarding the 
catch-up program for HPV vaccination. 

Conclusion 

There is a large difference in the number of girls who re
ceived consent for the HPV vaccine compared to the num
ber of first doses that are captured in the vaccination reg
istry. To fully understand this discrepancy, the Palau MHHS 
Immunization Program should conduct an in-depth inves
tigation of the process, from the initial consent stage to 
vaccination outreach in schools. Consideration should also 
be given to refining the current School Health Program data 
system so that appropriate indicators are routinely col
lected to support stronger monitoring and evaluation of the 
program. Such improvements would enable future gaps to 
be identified and addressed more easily, without requiring 
additional investigation activities. Additionally, with the 
help of the nurses, the Palau MHHS Immunization Program 
should conduct a full chart audit on vaccinations captured 

in the chart compared to the data that are in the WebIZ 
IIS registry. Given the issue of missing data on the con
sent forms, the Palau MHHS Immunization Program should 
also assess whether an opt-out approach for school-based 
vaccination is legal and feasible in Palau which could re
duce barriers and improve uptake, while maintaining the 
parents’ level of information and the ability to refuse vac
cination. As HPV vaccine refusal has suddenly recently in
creased, there is a need to investigate specific knowledge 
and attitudes about HPV vaccination in Palau to better un
derstand why people may refuse the vaccine. These steps 
will help Palau reach the global goal to vaccinate 90% of 
girls by the age of 15 by improving data collection to better 
understand where Palau currently stands and identify peo
ple who were missed by recent vaccination campaigns for 
catch-up activities. 
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Abstract 
Cesarean section (CS) rates have risen dramatically over 
the past 2 decades at Ebeye Hospital, located in the 
Republic of the Marshall Islands. This study aimed to (1) 
determine the CS rate from 2003-2023 and (2) among 
2023 CS cases, determine stated indications for each CS, 
and evaluate if each CS had appropriate clinical 
documentation to justify the CS within the medical 
record in accordance with WHO guidance. The Ebeye 
Hospital Maternal and Child Health (MCH) clinical registry 
was used to determine CS rates from 2003-2023 and 
paper chart reviews were conducted for all 2023 CS 
cases. The CS rate at Ebeye Hospital has increased from 
3% in 2003 to 29% in 2023. Among 217 total deliveries 
performed at Ebeye Hospital from January to December 
2023, 29% (n=62) were CS births. Of these, 63% lacked 
clinical documentation in the medical record to support 
the CS. The most common indications lacking clinical 
documentation within the medical record to support the 
CS included repeat CS (n=13), fetal distress (n =6), and 
preeclampsia/eclampsia (n=8). Planned CS cases 
accounted for 72% of cases lacking clinical 
documentation to support a CS. Within medical records, 
key deficiencies in clinical documentation to justify the 
CS included missing or incomplete documentation of 
cardiotocograph, partographs, amniotic fluid 
assessments, and clinical histories such as prior CS 
delivery details. Strengthening clinical documentation is 
critical to improving maternal and neonatal outcomes 
in Ebeye. These findings support the need for targeted 
clinical training and quality assurance measures in 
obstetric care at Ebeye Hospital. 

Abbreviations and Acronyms 

AFI = amniotic fluid index 
CS = cesarean section 
CTG = cardiotocograph 
CPD = cephalopelvic disproportion 
LMIC = low to middle income country 
MCH = maternal and child health 
TOLAC = trial of labor after cesarean 
RMI = Republic of the Marshall Islands 
VBAC = vaginal birth after cesarean section 
WHO = World Health Organization 

Introduction 

The Republic of the Marshall Islands (RMI) is an indepen
dent nation with a Compact of Free Association with the 
United States, located in the northern Pacific Ocean be
tween Hawai’i and Australia. RMI comprises 2 island chains 
spanning 750 000 square miles of ocean, with only 70 
square miles of land. There are 29 atolls and 5 islands, of 
which 24 are inhabited, with a total population of 42 418.1 
About 23% of the population resides on Kwajalein Atoll, 
with most residents living on the island of Ebeye.1 Ebeye 
is one of the most densely populated places in the world, 
with 8416 people living on 0.14 square miles.1 RMI has a 
young population (41% are under 18 years of age) and high 
total fertility rate (3.4 children per woman of child-bearing 
age).1,2 Fewer than half (43%) of adults aged 25 years and 
older in the RMI have a high school degree or higher, and 
the median household income is $10 846.1,3 
Ebeye Hospital, situated on Ebeye Island, has 60 beds in

cluding 11 in the maternity ward. Approximately 200 de
liveries occur annually that are attended by 5 midwives, 1 
obstetrician, and several nurses providing care in the ma
ternity ward.4 RMI is characterized by high rates of mater
nal mortality (229.1 per 100 000 live births), severe mater
nal morbidity (351.5 per 10 000 delivery hospitalizations), 
and neonatal mortality (16.6 per 1 000 live births) compared 
to the US (23.2, 100.3, and 3.5, respectively).2 Over the past 
2 decades, the proportion of deliveries by cesarean sec
tion (CS) has increased at Ebeye Hospital, raising concerns 
about the potential overuse of CS.4 
While CS delivery can be lifesaving in some circum

stances, performing a CS without clear indications creates 
additional risks, some of which may extend many years be
yond delivery and affect the health of mothers, their chil
dren, and future pregnancies.5‑7 A systematic review ex
amining maternal and perinatal mortality and morbidity 
associated with CS in low and middle-income countries 
(LMICs) found that maternal and perinatal deaths following 
CS are disproportionately high in LMICs.8 Additionally, 
long-term increased risk of certain conditions including 
respiratory disease and obesity among children born by CS 
is well established.9,10 
Efforts to improve maternal and perinatal outcomes fo

cus on ensuring access to safe CS where needed and pro
moting appropriate use of the procedure.11 Although the 
optimal percentage of deliveries requiring CS may vary by 
population characteristics, the World Health Organization 
(WHO) states that when CS rates rise towards 10% across 
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Table 1. Clinical Documentation Requirements Used for Chart Review to Meet WHO Guidelines by Cesarean Section 
Indication, Ebeye Hospital, 2023 

Stated Reason 
for Cesarean 
Section (CS) 

Clinical Documentation Requirements (Adapted from WHO Guidance) 

Cephalopelvic 
Disproportion / 
Obstructed 
Labor 

Diagnosis documented in clinical notes; prolonged or lack of labor progress recorded; partograph showing 
failure to progress; documentation of attempted labor management such as oxytocin augmentation or 
assisted delivery if appropriate. 

Fetal Distress Abnormal fetal heart rate patterns (eg, bradycardia, tachycardia, or decelerations); meconium-stained 
amniotic fluid; fetal monitoring records; documentation of clinical interventions such as maternal 
repositioning or oxygen administration; clinical decision recorded for emergency delivery. 

Preeclampsia / 
Eclampsia 

Elevated blood pressure (≥140/90 mmHg or severe ≥160/110 mmHg); laboratory findings such as proteinuria 
or abnormal liver/kidney function; clinical symptoms (headache, visual disturbances, seizures); documented 
decision for delivery due to maternal or fetal risk. 

Oligohydramnios Ultrasound documentation showing reduced amniotic fluid (AFI <5 cm or deepest pocket <2 cm); fetal well-
being assessment; documentation of clinical concerns such as fetal compromise or growth restriction. 

Prolonged 
second stage of 
labor 

Documentation of labor duration exceeding accepted thresholds (≥2 hours in multiparas, ≥3 hours in 
primiparas, longer if epidural); partograph or delivery notes showing lack of descent despite adequate 
contractions; documentation of attempted interventions such as instrumental delivery (vacuum/forceps) or 
oxytocin augmentation; clinical decision recorded for CS delivery. 

Multiple 
Gestation 

Ultrasound confirming multiple pregnancy; documentation of fetal presentation; assessment of potential 
complications requiring cesarean delivery. 

Repeat Cesarean 
Section 

Documentation of prior cesarean indication; clinical evaluation of suitability for trial of labor after cesarean 
(TOLAC); documentation of risks such as scar tenderness or suspected uterine rupture if labor attempted. 

Abnormal Fetal 
Presentation 
(Breech or 
Transverse) 

Clinical examination or ultrasound confirming fetal position; documentation of risks associated with vaginal 
delivery; documentation of decision for cesarean delivery. 

the population, there is a reduction in maternal and new
born deaths, however when CS rates go above 10% there is 
no evidence of further reduction in maternal and newborn 
deaths.6 Global rates of CS vary widely, from 0.6% in South 
Sudan to 55.5% in Brazil.12 
WHO has developed several obstetric resources to help 

doctors and midwives manage complications during preg
nancy and childbirth, deliver appropriate intrapartum care, 
prevent and treat pre-eclampsia and eclampsia, and classify 
CSs.6,13‑15 The current study aimed to (1) determine the 
CS rate from 2003-2023, and (2) examine the stated indi
cations for CS cases at Ebeye Hospital in 2023 to evaluate 
if each CS had appropriate clinical documentation in the 
medical record to justify the CS in accordance with WHO 
guidance. 

Methods 

The Ebeye Hospital Maternal and Child Health (MCH) clin
ical registry and an electronic spreadsheet containing 
records of all births were used to calculate annual CS rates 
from 2003-2023. 
This study also employed a retrospective medical chart 

review of paper-based patient medical charts to assess clin
ical documentation to support a CS according to WHO 
guidelines for every CS performed at Ebeye Hospital in 
2023. A list of required clinical documentation was devel
oped as part of a structured chart review checklist and was 
informed by guidance from several obstetric resources au

thored by WHO.6,13‑15 A table of required clinical docu
mentation used for the chart review is presented in Table  
1. Each CS case from 2023 was systematically evaluated
by a team of 2 clinicians, and documentation was catego
rized as either meeting (“appropriate clinical documenta
tion”) or not meeting chart review checklist criteria (“inad
equate clinical documentation”). If clinical documentation
was missing, the specific type of clinical documentation
was noted and summarized.
Data reviewed included specific patient details such as 

name, patient ID number, age, gravidity, parity, date of de
livery, gestational age at delivery, maternal comorbidities 
(eg, hypertension, diabetes), and primary stated indication 
for CS (eg, cephalopelvic disproportion [CPD], fetal distress, 
preeclampsia), as well as any secondary indications (if ap
plicable). Each CS was also classified as being a planned CS 
or an emergency CS based on notes in the medical record. 
For each CS, clinical documentation to support the stated 
indication was sought with reference to the chart review 
checklist previously mentioned. 
Ethics review and approval was obtained from the Min

istry of Health and Human Services, Republic of the Mar
shall Island management, the Republic of the Marshall Is
lands Institutional Review Board, and the Fiji National 
University College Human Health Research Ethics Commit
tee (CHHRC). 
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Figure 1. Proportion of Births Delivered by Cesarean Section, Ebeye Hospital, 2003-2023 

Table 2. Overview of Cesarean Section (CS) Cases by 
Maternal Age Group and Parity, Ebeye Hospital, 2023 
(N=62) 

Maternal 
Characteristic 

CS Performed 
N (%) 

Age Group (years) 

≤ 20 12 (19%) 

21–34 42 (68%) 

> 35 8 (13%) 

Parity 

1 19 (31%) 

2–4 31 (50%) 

≥ 5 12 (19%) 

Total 62 

Results 

The proportion of births delivered by CS increased from 3% 
in 2003 to 29% in 2023 with the most drastic shift occurring 
between 2006 (0%) to 2007 (14%) (Figure 1 ). A total of 62 
CS deliveries were performed at Ebeye Hospital in 2023, and 
most of these CS patients were between 21 and 34 years of 
age (68%, n=42) and primiparous (31%, n=19) or had a par
ity between 2 and 4 (50%, n=31) (Table 2 ). 
The most documented clinical indications for CS in

cluded fetal distress (27%, n=17), repeat CS (21%, n=13), 
and preeclampsia or eclampsia (18%, n=11) (Table 3 ). Of all 

CS cases, 39 (63%) were lacking clinical documentation in 
the medical record to support the CS according to chart re
view guidelines (Table 1 ). Among the 39 CS cases lacking 
clinical documentation, 28 (72%) were planned cesarean 
sections (Table 4 ). 
Among the 13 cases listed as repeat CS, none had ap

propriate clinical documentation to support CS (Table 4 ). 
Specifically, the following required clinical documentation 
was missing across all repeat CS cases: (1) documentation 
of prior CS indication, (2) a documented discussion be
tween the provider and the patient about the risks of repeat 
CS versus trial of labor after cesarean (TOLAC), and (3) a 
clinical explanation for why TOLAC was not recommended 
in the current pregnancy. 
Among the 6 CS cases attributed to fetal distress that 

were lacking clinical documentation, items missing in
cluded partograph data, CTG findings, and clear notes jus
tifying emergency intervention. Similarly, of the 8 cases 
involving preeclampsia/eclampsia that lacked clinical doc
umentation to support CS, missing items included vital 
signs monitoring, laboratory investigations (eg, protein
uria, liver enzymes), and documentation of attempted med
ical management. 
Other indications such as abnormal fetal presentation 

(n=5), oligohydramnios (n=3), and multiple gestation (n=1) 
lacked clinical documentation such as missing imaging, 
growth monitoring, or fetal assessment (Table 4 ). 
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Table 3. Stated Clinical Indications for All Cesarean Section (CS) Cases and Proportion with Inadequate Clinical 
Documentation to Support Cesarean Section, Ebeye Hospital, 2023 (N= 62) 

Clinical Indication Total CS 
N (%) 

With inadequate clinical documentation to support CS 
N (%)a 

Fetal distress 17 (27%) 6 (35%) 

Repeat cesarean section 13 (21%) 13 (100%) 

Preeclampsia / Eclampsia 11 (18%) 8 (72%) 

Abnormal Fetal Presentation (Breech or Transverse lie) 7 (11%) 5 (71%) 

Oligohydramnios 6 (10%) 3 (50%) 

Prolonged second stage of labor 2 (3%) 1 (50%) 

Multiple gestation 2 (3%) 1 (50%) 

Cephalopelvic disproportion (CPD) 2 (3%) 2 (100%) 

Cord prolapse 1 (2%) 0 (0%) 

Uterine rupture 1 (2%) 0 (0%) 

Total 62 (100%) 39 (63%) 

aPercentage is based on the number of CS with that clinical indication 

Discussion 

This study first examined CS deliveries at Ebeye Hospital 
from 2003 – 2023 and found that the CS rate has increased 
10-fold with the most dramatic increase from 2006 – 2007.
Then, 2023 clinical records were reviewed to assess whether
clinical documentation was present to support use of CS.
The CS rate in 2023 was 29% and the findings from this
study indicate that 63% (n=39) of the 62 CS cases reviewed
lacked clinical documentation in the medical record to sup
port the CS. This high proportion of CS deliveries lacking
clinical documentation highlights challenges in either deci
sion-making and/or documentation practices at the facility.
The CS rate in Ebeye is high compared to other Pacific 

Island countries for which data are available. A 2023 study 
reported CS rates of 13.2%, 4.7%, 10.9%, 12.2%, and 12.5% 
in Fiji, Vanuatu, Tonga, Palau, and Cook Islands, respec
tively.16 Given the similar health system challenges of 
these Pacific Island nations, it is unclear why the rate of CS 
in Ebeye is so high and warrants further investigation. 
The most recorded indications for CS in this study were 

fetal distress, previous cesarean delivery, and preeclampsia/
eclampsia. However, critical clinical documentation was 
frequently lacking. Many charts had no partographs, CTG 
readings, ultrasound evidence, or laboratory results to sup
port the diagnosis. Notably, none of the patients with prior 
CS delivery (n=13) had clinical documentation regarding 
the reason for the initial CS, TOLAC, or records of coun
seling on delivery options. This reflects a significant depar
ture from WHO guidelines which emphasize comprehen
sive assessment, informed consent, and documentation as 
part of evidence-based intrapartum care.14 The absence of 
these elements could create a missed opportunity to sup
port safer, more individualized care. 
Similar findings have been reported in low-resource set

tings where cesarean delivery is commonly overused due to 
limited diagnostic tools, unreliable fetal monitoring, staff 
shortages, and clinical uncertainty.17 In Tanzania, a similar 

hospital audit revealed that many cesarean sections were 
performed under doubtful indications.18 A global review 
also found that unnecessary surgical procedures including 
cesarean delivery, are widespread across LMICs, with 
overuse frequently driven by provider anxiety, lack of stan
dardized guidelines, and system-level barriers.19 Although 
cesarean section can be a life-saving intervention, inappro
priate or poorly justified use significantly increases the risk 
of maternal hemorrhage, infection, longer recovery, and se
rious complications in future pregnancies such as uterine 
rupture and placenta accreta spectrum.12 
This study highlights the need for strengthened clinical 

governance and quality assurance mechanisms at Ebeye 
Hospital. Improved provider training on WHO guidelines, 
consistent use of labor monitoring tools, and clear doc
umentation of protocols are essential. Additionally, 
strengthening antenatal and intrapartum care including 
timely referrals, supervision, and use of checklists may help 
to reduce the rate of emergency and unnecessary surgical 
deliveries. 
Limitations of this study include its retrospective design 

and reliance on chart documentation, which may not cap
ture verbal clinical reasoning or undocumented care. 
Nonetheless, absence of clinical documentation remains a 
significant concern, particularly when making irreversible 
decisions such as CS delivery. 

Conclusion 

In conclusion, this study highlights a substantial gap in 
clinical documentation to support cesarean sections at Eb
eye Hospital. Targeted interventions to improve clinical 
documentation are urgently needed. Promoting adherence 
to global standards may reduce unnecessary surgical inter
ventions and improve maternal and newborn outcomes in 
the Republic of the Marshall Islands. 
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Table 4. Planned Cesarean Section (CS) Rates and Details on Missing Clinical Documentation by CS Indication Among 
CS Cases Lacking Clinical Documentation to Support CS (N=39), Ebeye Hospital, 2023 

CS Indication 

CS with 
inadequate 

documentation 
to support CS 

N 

Planned CS 
among those 

with inadequate 
documentation 

to support CS 
N (%) 

Details on missing clinical documentation 

Fetal Distress 6 5 (83%) 
No partograph or labor progress monitoring, incomplete 
records of induction agents and dosages, missing labor 
progression notes, and missing CTG tracings. 

Repeat CS: 
Failure of trial of 
labor after 
previous CS 

8 8 (100%) 
No documentation of labor dystocia using a partograph, 
showing lack of progress despite active management, and no 
CTG documentation. 

Repeat CS: 
Planned Repeat 
CS 

5 5 (100%) 
No documentation of patient’s delivery history and no 
assessment of eligibility for VBAC including scar integrity and 
contraindications. 

Preeclampsia / 
Eclampsia 

8 4 (50%) 

No documentation of blood pressure monitoring, no lab results 
(eg, proteinuria, liver enzymes), no evidence of attempted 
medical management (eg, magnesium sulfate, 
antihypertensives), and no documentation of efforts to stabilize 
maternal condition before surgery. 

Abnormal Fetal 
Presentation 
(Breech or 
Transverse Lie) 

5 2 (40%) 
Missing ultrasound reports and clinical notes to confirm 
presentation. 

Oligohydramnios 3 3 (100%) 
No documentation of amniotic fluid levels (eg, AFI), no 
partograph or CTG, and incomplete labor monitoring. 

Prolonged 
second stage of 
labor 

1 0 (0%) 

No recorded use of a partograph to track cervical dilation, fetal 
descent, or uterine contractions. Although CTG was 
occasionally noted, no CTG tracings or documented 
interpretations were attached to the charts. 

Multiple 
Gestation 

1 1 (100%) 
Incomplete documentation of fetal presentation and growth, no 
ultrasound or labor monitoring records, and no CTG. 

Cephalopelvic 
Disproportion 
(CPD) 

2 0 (0%) 
No documentation of labor dystocia using a partograph, 
showing lack of progress despite active management, and no 
CTG. 

39 28 (72%) 

AFI=amniotic fluid index, CPD=cephalopelvic disproportion, CTG=cardiotocograph, VBAC=vaginal birth after cesarean section 
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Abstract 
Sharps injury is an occupational hazard to health care 
workers with risk of exposure to bloodborne infectious 
diseases. The Belau (Palau) National Hospital (BNH) 
Infection Prevention and Control (IPC) Protocol 
recommends initial blood work on the day of injury, 
followed by 4 follow-up appointments after 1, 2, 3, and 
6 months, and clearance blood work after 12 months. 
Health care workers with 12-month blood work that 
indicates no new infection are considered to have 
completed clearance from exposure to bloodborne 
diseases. The objective of this research study was to 
examine factors affecting completion of sharps injury 
clearance at BNH from 2013 to 2024. Data were collected 
from the IPC program and the electronic health record 
sharps injury registry. From 2013 to 2024, 88 health care 
workers sharp injuries were included in the study and 
30 (34%) completed clearance. The proportion of health 
care workers that completed clearance was similar 
across demographic characteristics, length of 
employment, and whether they had previously reported 
a sharps injury. Among health care workers who 
attended all 4 follow-up appointments, 100% (n=8) 
completed clearance. Among health care workers who 
missed at least 1 of their follow-up visits, 28% (n=22) 
completed clearance. Health care workers who attended 
the 6-month appointment had higher odds of completing 
clearance (OR 5.6, 95% CI [1.9, 16.2]) than those who 
did not attend the 6-month appointment. These findings 
indicate the need to strengthen IPC program efforts by 
providing appointment reminders to all health care 
workers who sustain sharps injuries, and educating new 
and existing staff about the IPC sharps injury clearance 
protocol. 

Abbreviations and Acronyms 

BNH = Belau National Hospital 
HIV = human immunodeficiency virus 
HBV = hepatitis B virus 
HCV = hepatitis C virus 
IPC = infection prevention and control 

Introduction 

The Republic of Palau, also known as Belau, is an indepen
dent nation in the Western Pacific region of Micronesia. 

Palau is a geographically isolated country that is located 
east of the Philippines and north of New Guinea, at a dis
tance of approximately 500 miles from both. In 2020, the 
total population of Palau was 17 614, with the majority 
residing in the Koror (64%) and neighboring Babelthaop 
(31%), which is connected to Koror by bridge.1 
Palau has only 1 hospital, the Belau National Hospital 

(BNH), which is in the largest state of Koror and provides 
primary, secondary, and limited tertiary care, including 
public health services and acute clinical care.2 As of Sep
tember 2025, BNH was staffed by 111 nurses and 30 medical 
doctors.3 Palau is classified as a health care provider short
age area, with a high priority score of 24 out of 26.4 
The Occupational Safety and Health Administration lists 

sharps injury as an occupational hazard to health care 
workers with the possibility of bloodborne disease trans
mission, to include those such as human immunodeficiency 
virus (HIV), hepatitis B virus (HBV), and hepatitis C virus 
(HCV).5 Health care workers can experience a sharps injury 
during routine patient care and treatment. The BNH Infec
tion Prevention and Control (IPC) Committee has a policy 
addressing exposure of health care workers to sharps in
juries which describes a 1-year follow-up protocol.6 The IPC 
policy was developed in 2001 based on international guide
lines with revisions in 2005 and 2008; the sharps injury pro
tocol has not changed since implementation in 2001 as it 
continued to meet contemporary IPC standards.7,8 Under 
the protocol, health care workers who sustain a sharps in
jury are required to report the incident and undergo testing 
for HIV, HBV, and HCV on the date of injury and after 1, 2, 
3, 6, and 12 months. Health care workers receive clearance 
from bloodborne disease exposure after completing testing 
at 12 months with no indication of infection by HIV, HBV, 
or HCV. 
From 2013 to 2024, there were 88 sharps injuries regis

tered amongst health care workers at BNH. These injuries 
were primarily from hypodermic needles and lancets. Pre
vious operational analyses found that the majority of ex
posed BNH health care workers did not complete the blood 
work up for bloodborne diseases at 12 months required to 
be cleared from sharps injury-acquired bloodborne infec
tion, as outlined by the BNH IPC policy. The aim of this 
study was to examine factors related to the completion of 
sharps injury clearance among BNH health care workers. 
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Methods 

Study Design 

This was a retrospective analysis that examined character
istics of health care workers at the Belau National Hospital 
who experienced a work-related sharps injury between 2013 
to 2024 and completion of sharps injury clearance. 

BNH IPC committee sharps policy 

The BNH IPC policy requires exposed health care workers 
to undergo emergency blood collection and testing on the 
date of the sharps injury to establish baseline for blood
borne disease status of HIV, HBV, and HCV. After initial 
blood work, the exposed health care worker is scheduled 
to complete 4 follow-up blood tests and 1 clearance blood 
test for these bloodborne diseases over the following year. 
The 4 follow-up blood tests are completed at 1, 2, 3, and 6 
months from the date of exposure and the clearance blood 
test is completed at 12 months from the date of the expo
sure. All 4 follow-up blood tests are recommended, while 
the 12-month clearance blood test is required before the 
health care worker can be cleared of exposure to blood
borne diseases. Testing conducted at 1, 2, 3, and 6 months 
post-exposure do not serve as clearance but instead provide 
earlier screening to allow for earlier detection of disease. 
All data regarding sharps injuries and subsequent follow-up 
testing is reported to and compiled by the Clinical IPC Of
fice of BNH. 

Data collection and analysis 

Data regarding the number of sharps injuries sustained by 
health care workers were extracted from the BNH IPC 
Sharps Injury Registry from 2013–2024 (N=98). During the 
study period, 10 sharps injuries were among health care 
workers who left Palau indefinitely before completion of 
clearance and were therefore excluded from this study, thus 
the final study sample included 88 sharps injuries among 
health care workers at BNH. Data regarding attendance at 
follow-up appointments were extracted for each person 
from Tamanu electronic health records. Data regarding 
length of employment time at BNH were collected from 
BNH Human Resources and were available for 52 people 
in the registry. Therefore, the analysis examining sharps 
injury clearance by length of employment was limited to 
these 52 staff. 
The rate of sharps injuries per 100 daily occupied beds 

was calculated by dividing the number of sharps injuries 
each year by the average daily census for that year. Data 
for average daily census were available from the Ministry 
of Health as reported in the Palau Statistical Yearbook for 
each year between 2013 and 2023.9 Average daily census for 
2024 was estimated from these data. 
Clearance completion was defined as having completed 

clearance blood work 12 months post-exposure. Clearance 
completion proportions were calculated by sex, age group, 
occupation, length of time in years employed at BNH, and 
attendance at follow-up appointments. Proportions were 

calculated to describe and compare the characteristics of 
health care staff who had a sharps injury and completed 
clearance versus those who did not complete clearance. The 
chi-square test was used to compare the proportions who 
completed clearance between characteristics. If more than 
20% of cells had an expected value less than 5 or any cell 
had an expected value less than 1, then the Fisher exact test 
was used instead of the chi-square test. Clearance comple
tion odds ratios and corresponding Taylor series 95% confi
dence intervals (CI) were calculated by age group (<30 age 
group used as reference), length of employment (<1 year of 
employment used as reference), and for attending each fol
low-up appointment (1, 2, 3, and 6 months) compared to 
not attending that specific appointment. A P-value of less 
than .05 was considered statistically significant. Data were 
managed and cleaned using Microsoft Excel software, ver
sion 2019 (Microsoft Corporation, Redmond, WA) and sta
tistical testing was conducted using OpenEpi software, ver
sion 3.01 (Dean AG, Sullivan KM, Soe MM, Atlanta, GA). 

Ethics approval 

The Palau Institutional Review Board reviewed and ap
proved this research. 

Results 

Figure 1  shows the number of sharps injuries and rate per 
100 occupied beds among health care workers at BNH by 
year. There were 88 sharps injuries reported from 2013 to 
2024 with an average of 7 sharps injuries each year with a 
range of 4 to 12 sharps injuries in this period of study. Of 
these, 30 (34%) completed sharps injury clearance. Gener
ally, there were no observed differences in the pattern of 
clearance completion and non-completion over the years, 
except for 2017–2019 when no completions occurred. From 
2013 to 2023, there was an average of 15.2 sharps injuries 
per 100 occupied beds per year (range: 8.2 to 25.0 sharps 
injuries per 100 occupied beds), which remained relatively 
stable over time for the small sample size. 
Table 1  shows no significant differences in the propor

tion of sharps injuries among health care workers that re
sulted in completed clearance by demographic character
istics including sex, age group, professional category, and 
length of employment. The 88 sharps injuries registered 
during the period were among 62 health care workers (me
dian 1, range 1–7). Of the 88 sharps injuries, 25 (28%) 
were repeated sharps injuries among 15 health care work
ers. There was no significant difference in the proportion 
of health care workers that completed clearance between 
those that had a previous sharps injury (40%, n=10) and 
without a previous sharps injury (32%, n=20). Among 
health care workers who attended all 4 follow-up appoint
ments, 100% (n=8) completed clearance, and among those 
health care workers who missed at least 1 of their follow-up 
visits, 28% (n=22) completed clearance (P<.001). 
Table 2  displays characteristics associated with sharps 

injury clearance completion, including age group, length 
of employment in years, and follow-up appointment atten
dance. There was no significant association between clear
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Figure 1. Sharps Injuries Among Health Care Workers by Completion of Clearance (A) and the Annual Rate of Sharps 
Injuries per 100 Occupied Beds (B) at Belau National Hospital from 2013 to 2024 

ance completion and age group or length of employment. 
Health care workers who had previously reported a sharps 
injury did not have significantly higher odds of completing 
clearance compared to those with a first-time injury (odds 
ratio [OR] 1.4, 95% CI 0.5, 3.7). Analysis by follow-up ap
pointment attendance found that if a health care worker at
tended their 3-month or 6-month follow-up appointment 
the odds of completing blood work clearance, respectively, 
were 4.2 (95% CI 1.5, 11.5) and 5.6 times (95% CI 1.9, 16.2) 
higher than those who did not attend that follow-up ap
pointment. 

Discussion 

From 2013 to 2024, there was no improvement of sharps 
injury clearance completion among health care workers at 
BNH. The low compliance to BNH IPC policy regulations 
for clearance was shared across demographic groups. Miss
ing even one single follow-up appointment at 1, 2, 3, or 6 
months was a strong risk factor for not receiving clearance 
blood work at 12 months post-injury. 
The incidence of sharps injuries among health care 

workers at BNH was 15.2 sharps injuries per 100 occupied 
beds, which was lower than those reported by non-teaching 
hospitals in the United States during the same time pe
riod.10 To the best of this research team’s knowledge, there 
have been no similar studies conducted to assess sharps in
juries acquired by health care workers in the Pacific. There 
have been several studies examining sharps injuries 
amongst health care workers and outcomes of their blood 
tests, however, none have examined clearance proportions 
based on follow-up appointment attendance.11,12 

Although a sharps injury protocol is in place at BNH, 
this study indicates that the majority of health care workers 
with sharps injuries are not receiving their clearance blood 
work at 12 months post-injury. For the period 2017–2019, 
there were no clearances completed. Reporting and follow-
up for sharps injuries were possibly affected by a prolonged 
outbreak of dengue in Palau during this time that redi
rected workforce and laboratory supplies.13,14 Another po
tential explanation for the low clearance completion could 
be that there is low concern of exposure to bloodborne ill
nesses at the time of injury. For example, 99% of people in 
Palau are immunized against HBV at birth, though, health 
care workers may need an HBV booster in adulthood.15 
Also, HCV and HIV are not highly endemic to Palau; in 
2022, the prevalence of chronic HCV was 1% and the preva
lence of HIV was 4.2 cases per 10 000 people.16,17 Addi
tionally, some health care workers who sustained sharps in
juries may not be aware that they may have been exposed 
to bloodborne illnesses, such as HBV, HCV, and HIV. 
To improve clearance blood work completion, there is 

a need to strengthen the orientation to IPC measures for 
new employees who will provide care. This has been consis
tently done in the recent years during new hire orientation. 
However, this study found that newer hires and longer-
term BNH employees had similar proportions of completing 
clearance. Therefore, additional education and training for 
new and existing employees who are at high risk for sharps 
injuries should be considered.11,12,18‑20 
Another consideration for BNH IPC staff is improved 

reminders for follow-up blood work appointments post-
sharps injury using methods such as telephone call, emails, 
or social media.21‑24 Recently electronic medical records 
have been made available at BNH and the sharps injury reg
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Table 1. Frequency of Sharps Injury Clearance Completion Among Sharps Injuries Reported by Belau National 
Hospital Health Care Workers (N=88) By Demographic Characteristics and Appointment Attendance, 2013–2024 

Completed clearance Did not complete clearance P-valuea 

Characteristic n (%) n (%) 

Total 30 (34%) 58 (66%) 

Sex .33 

Women 25 (37%) 43 (63%) 

Men 5 (25%) 15 (75%) 

Age Group (years) .31 

<30 10 (36%) 18 (64%) 

30-39 7 (30%) 16 (70%) 

40-49 4 (21%) 15 (79%) 

50+ 9 (50%) 9 (50%) 

Professional Category .37 

Medical 23 (32%) 49 (68%) 

Supporting/Ancillary 7 (44%) 9 (56%) 

Length of Employment (years) (n=52)b .63 

<1 5 (50%) 5 (50%) 

1-4 8 (30%) 19 (70%) 

5+ 4 (27%) 11 (73%) 

Had a previous sharps injury during the period .46 

Yes 10 (40%) 15 (60%) 

No 20 (32%) 43 (68%) 

Attended 1st month follow-up appointment 18 (41%) 26 (59%) .177 

Attended 2nd month follow-up appointment 13 (45%) 16 (55%) .136 

Attended 3rd month follow-up appointment 13 (59%) 9 (41%) .004 

Attended 6th month follow-up appointment 13 (65%) 7 (35%) <.001 

Appointment attendance <.001 

Attended all follow-up appointments 8 (100%) 0 (0%) 

Missed one or more appointments 22 (28%) 58 (72%) 

a P-value from chi-square test or Fisher exact test 
b Length of employment data is available for 52/88 sharps injuries (59%) 

istry program is housed on this platform. A feature that has 
recently been activated is the use of scheduling blood work 
follow-up appointments, and there are electronic options 
for automatic reminders. 
A strength of this study is that all the reported sharps 

injuries were captured in a single reporting system existing 
at BNH. With 1 reporting system, this study covers all areas 
of the hospital from health care providers to ancillary ser
vices, including the supporting services in both the Bureau 
of Public Health and the Bureau of Clinical Services. Also, 
as BNH is the only hospital in Palau, another strength is 
that the study examined all reported sharps injuries in the 
hospital setting during the period. An additional strength 
of the study is the long period of time that is covered, with 
data from 12 years between 2013 to 2024, which allowed for 
examination of patterns over time. 
This study is limited by the small sample size, which 

is unavoidable in a small population such as Palau. Also, 

this study did not examine data beginning at the start of 
the BNH IPC sharps injury clearance protocol implementa
tion in 2001, thus an increase or decrease in completion of 
clearance over time may have been missed. Another lim
itation is that some health care workers may not report 
sharps injuries as required by existing protocol, which con
tributes to inaccuracies in data collection.25 These health 
care workers may be less likely to undergo any screening for 
bloodborne infections, leading to an underestimate of the 
burden of sharps injuries and associated bloodborne infec
tions among health care workers.11 Another limitation of 
this study is that it did not examine whether clearance com
pletion was impacted by reliance on laboratory testing for 
IPC protocol adherence. The BNH laboratory occasionally 
experiences stock-outs of laboratory reagents due to lim
ited supply and supply chains. When the BNH laboratory 
experiences low stock of HBV, HCV, and HIV tests, these 
are prioritized for screening pregnant women, which can 
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Table 2. Odds of Sharps Injury Clearance Completion by Selected Characteristics Among Sharps Injuries Reported by 
Belau National Hospital Health Care Workers (N=88) from 2013–2024 

Explanatory variables Odds ratio 95% confidence interval 

Age Group (years) 

<30 Ref 

30-39 0.8 0.2, 2.6 

40-49 0.5 0.1, 1.8 

50+ 1.8 0.5, 6.0 

Length of Employment (years)a (n=52) 

<1 Ref 

1-4 0.5 0.1, 2.1 

5+ 0.4 0.1, 2.3 

Had a previous sharps injury during the period 1.4 0.5, 3.7 

Attended 1st month follow-up appointment 1.8 0.8, 4.5 

Attended 2nd month follow-up appointment 2.0 0.8, 5.1 

Attended 3rd month follow-up appointment 4.2 1.5, 11.5 ** 

Attended 6th month follow-up appointment 5.6 1.9, 16.2 ** 

a Length of employment data is available for 52/88 sharps injuries (59%) 
** statistically significant confidence interval 

result in missed appointments among health care workers. 
Data regarding missed appointments due to stock-outs at 
the laboratory were not available for this analysis, though 
their impact on clearance completion should be assessed 
when those data become available. 

Conclusion 

The BNH sharps injury clearance process involves multiple 
testing visits to confirm that health care workers have not 
been infected by bloodborne illnesses while on duty. This 
study was the first evaluation of the original BNH sharps in
jury protocol that was created and implemented more than 
20 years ago. A review of international IPC guidance in
dicates that after 24 years, the BNH IPC sharps clearance 
protocol continues to meet follow-up testing recommenda
tions.18,26,27 This operational research clarified the compli
ance by health care workers with the IPC clearance proto
col, where 2 out of 3 did not complete the final clearance 
appointment 1 year from the date of injury. Based on the 
findings from this study, there is a need to prioritize efforts 
to promote IPC for sharps injuries at BNH and improve fol
low-up completion with training and an improved reminder 
system. Recently, BNH IPC Program implemented the use 
of electronic appointment generating electronic mailing to 
health care workers for upcoming blood work up, which 
aims to improve clearance completion. A comprehensive 
study on the attitudes and practices around sharps injury 
among health care workers at BNH should also be consid
ered to better understand factors regarding reporting of 
sharps injuries and compliance with clearance protocol.28 
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