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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.! Mammograms are scored using Breast
Imaging-Reporting and Data System (BI-RADS) categories
from O to 6 that have specific clinical meaning and sug-
gested follow-up care.? 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.> Based on a popula-
tion-based survey conducted in 2023, only 36.3% of women



aged 50-74 years in Palau were current with their breast
cancer screening, which is much lower than in the US
(74.5%).%7 Although the incidence rate of breast cancer is
lower in Palau (32.8 cases per 100000 population) com-
pared to the US (133.8 cases per 100000 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-
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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 (s49, 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-up? No follow-up required Total Mammograms P-value®
n(%)¢ n (%)¢ n (%)d

Age Group

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

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

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)

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) <.001

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)

2 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
¢ Presented as row percents

d presented as column percents

€P-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+ vyears
(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-
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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(%)? n(%)? n (%)P

Age Group

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

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

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)

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) <.008

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 Category®

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

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

BI-RADS 4 15(83.3) 3(16.7) 18(4.5) <.006

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

2 Presented as row percents

b presented as column percents

€ 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

BlI-RAD ollo p Completio ollo pCo

e ompletion <60 g - ) o : “HO 0 p
d
n (%)2 n (%)?2 n (%)2 n (%)P

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

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) 0.69
BI-RADS 5 5(62.5) 3(37.5) - 8(2.4)

BI-RADS 6 - - - 0(0.0)

Total? 170(51.5) 129(39.1) 31(9.4) 330(100.0)

BI-RADS=Breast Imaging-Reporting and Data Systems
2 Presented as row percents

b Presented as column percents

€ 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.!2 Lack or delay
in follow-up of mammograms likely contributes to Palau’s
poor breast cancer survival rates.!3 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.® 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.
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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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