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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 

273‘ SEPTEMBER 9



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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