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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 

287‘ SEPTEMBER 9



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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