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Abstract— Background: Healthcare workers (HCWs) face substantial occupational risk of bloodborne pathogen transmission through 
needlestick and sharps injuries (NSIs). Institution-level data linking exposure circumstances to Hepatitis B protection status remain limited in Sri 
Lanka. This study describes the pattern of NSIs and Hepatitis B vaccination/antibody status among HCWs at Teaching Hospital B atticaloa. 

Methods: A retrospective descriptive cross-sectional study was conducted using secondary surveillance data from the Infection Prevention and 
Control Unit, Teaching Hospital Batticaloa. All NSI incidents reported between January and December 2025 (n=85) were inclu ded using total 
enumeration sampling. Data were entered and analyzed in SPSS version 29.0 using descriptive statistics and chi-square tests. Results: The mean 
age of affected HCWs was 32.0 ± 7.3 years; 68.2% were female. Nursing cadre accounted for the largest share of injuries (40.0%), followed by 

medical cadre (28.2%), students (16.5%), and support staff (15.3%). Most injuries occurred during a clinical procedure (62.4%) involving a 
patient needle (81.2%). Mode of exposure differed significantly by cadre (χ²=27.42, p<0.001): support staff injuries clustered around waste 
disposal (84.6%), while medical cadre injuries occurred mainly during procedures (87.5%). Hepatitis B vaccination was complet e in 64.7% 
overall, but varied markedly by cadre (χ²=26.39, p<0.001), with only 46.2% of support staff fully vaccinated and 53.8% entirely unvaccinated — 

the highest gap of any cadre. Among those with a checked antibody titre, most (91.8%) showed protective levels (≥10 mIU/mL).  Conclusion: 
Occupational risk and Hepatitis B protection were unevenly distributed across HCW cadres, with support/waste -handling staff bearing a 
disproportionate vaccination gap despite direct sharps exposure. Cadre-specific prevention strategies, particularly targeted vaccination outreach 
for support staff, are recommended. 
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I. INTRODUCTION  

ealthcare workers (HCWs) are routinely exposed to 
blood and body fluids (BBFs) in the course of 
clinical duties, placing them at occupational risk of 

transmission of more than 20 bloodborne pathogens, most 
notably hepatitis B virus (HBV), hepatitis C virus (HCV), and 
human immunodeficiency virus (HIV) [1,2]. The World Health 

Organization has estimated that percutaneous injuries account 
for a substantial share of the global burden of occupationally 
acquired HBV, HCV, and HIV infection among HCWs, with 
the greatest impact falling on health systems already 
constrained by workforce shortages [3]. Needlestick and sharps 
injuries (NSIs) remain the single most common mechanism of 

such exposure, typically occurring during cannulation, 
phlebotomy, surgical procedures, and waste handling [4,5]. 

The global burden of NSIs is considerable and unevenly 
distributed. Systematic reviews and meta-analyses report 
pooled one-year prevalence estimates ranging from below 15% 
in some high-resource settings to over 70% in others, with 
South Asian settings, including Sri Lanka, among the highest 

reported [4,6,7]. Similar patterns have been documented across 
teaching hospitals in India, Iran, Cameroon, and Ethiopia, 
where nurses, medical officers, students, and non-clinical 

support staff such as cleaning and waste-handling personnel all 

feature prominently among the exposed [8–12]. These studies 
consistently identify recapping, cannulation, intraoperative 
handling, and sharps waste disposal as recurring circumstances 
of injury, and point to gaps in post-exposure management — 
incomplete source-patient testing, delayed reporting, and 
inconsistent post-exposure prophylaxis — as persistent 

problems even where exposure itself is well documented [9,10]. 
Hepatitis B vaccination is one of the few effective primary 

preventive measures available to HCWs, yet vaccination 
coverage and, more importantly, documented post-vaccination 
antibody status vary widely across cadres and institutions 
[5,11]. Workers with incomplete vaccination series or antibody 

titres below the protective threshold (<10 mIU/mL) remain 
susceptible to HBV following an exposure, even where the 
exposure itself is promptly reported and managed [3,11]. Non-
clinical staff, such as cleaning and waste-disposal personnel, 
are frequently under-represented in institutional vaccination 
and training programmes despite handling contaminated sharps 
directly, a pattern also evident at the study institution. 

Teaching Hospital Batticaloa, a tertiary referral centre in the 
Eastern Province of Sri Lanka, maintains a routine surveillance 
log of needlestick and sharps exposure incidents reported by 
staff across clinical and support cadres. While national and 
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regional data on NSI prevalence in Sri Lanka exist [6], 
institution-level analyses that link exposure circumstances to 
vaccination and antibody status, and to the completeness of 

post-exposure management, remain limited. Such analyses are 
important for identifying which cadres and which procedures 
carry disproportionate risk, and where gaps in the post-exposure 
protocol persist locally. 

This study therefore aims to describe the pattern and 
circumstances of needlestick and sharps injuries reported 

among healthcare workers at Teaching Hospital Batticaloa 
during 2025, to characterize Hepatitis B vaccination and 
antibody status among the exposed, and to assess the 
completeness of post-exposure management, including source-
patient testing and referral for further management. 

Here's the Methodology section with gaps 1, 3, and 4 filled 

in (leaving ethics as-is per your request): 

II. METHODOLOGY 

Study Design 

This was a hospital-based, retrospective descriptive cross-
sectional study using secondary data. 

Study Setting 

The study was conducted at Teaching Hospital Batticaloa, a 
tertiary care referral hospital in the Eastern Province of Sri 
Lanka, which provides a full range of medical, surgical, and 
specialized clinical services and maintains an active Infection 
Prevention and Control (IPC) Unit responsible for surveillance 
of occupational sharps and blood/body fluid exposures among 

staff. 

Study Period 

Data collection and analysis were carried out from February 
to March 2026. Data pertaining to needlestick and sharps injury 
incidents were extracted retrospectively for the period January 
to December 2025. 

Study Population 

The study population comprised all healthcare workers — 
including medical officers, nursing officers, nursing and 
medical students, house officers/intern officers, health 
assistants, and cleaning/waste-disposal staff — who sustained 
an occupational needlestick or sharps injury and had this 

incident reported to and recorded by the IPC Unit at Teaching 
Hospital Batticaloa during the study period. 

Operational Definitions 

• Needlestick/sharps injury: A percutaneous injury caused 
by a needle, cannula, or other sharp medical device that 

had been in contact with a patient's blood or body fluid, 
occurring during a work-related procedure such as 
cannulation, injection, phlebotomy, surgical procedure, or 
handling/disposal of sharps waste. 

• Adequate Hepatitis B antibody titre: An anti-HBs titre of 
≥10 mIU/mL following completion of the primary 
vaccination series, consistent with the WHO-
recommended threshold for protective immunity. Titres 

<10 mIU/mL were classified as non-protective/indicating 
need for revaccination. 

• Complete Hepatitis B vaccination: Receipt of all three 
doses of the primary Hepatitis B vaccination series. 

Sample Size and Sampling Technique 

Total enumeration (census) sampling was used. All 
needlestick and sharps injury incidents recorded in the IPC Unit 

register during January–December 2025 (n = 85) were included 
in the study; no separate sample size calculation was performed 
as the entire available secondary dataset was utilized. 

Inclusion and Exclusion Criteria 

Inclusion criteria: All needlestick and sharps injury incidents 
involving healthcare workers of any cadre, formally reported to 

and documented by the IPC Unit, Teaching Hospital Batticaloa, 
between 1st January and 31st December 2025. 
Exclusion criteria: Incidents with a missing staff designation, 
age, or sex were excluded from the overall analysis. Records 
with missing values for a specific variable (e.g., antibody titre, 
source-patient testing result) were retained for all analyses not 
dependent on that variable, but excluded on a variable-by-

variable basis from the specific sub-analysis concerned, and this 
was reported as the applicable denominator in each table. 

Data Source and Data Collection Method 

Secondary data were obtained from the needlestick and 
sharps injury reporting register maintained by the Infection 
Prevention and Control Unit, Teaching Hospital Batticaloa. 

Data were extracted using a structured data extraction sheet 
covering the following variables: age, sex, 
designation/occupational category, ward/unit of exposure, 
Hepatitis B vaccination status, antibody titre status, need for 
revaccination/booster dose, mode/circumstance of exposure, 
source of the sharp object, whether the source patient was tested 

for Hepatitis B surface antigen and Hepatitis C antibody, the 
result of source-patient testing, and referral status for further 
management (STD clinic referral). 

Data Entry and Analysis 

Extracted data were coded and entered into IBM SPSS 
Statistics, version 29.0, for analysis. Descriptive statistics were 

used throughout: continuous variables (i.e., age) were 
summarized as mean ± standard deviation, or median with 
interquartile range if the distribution was skewed; categorical 
variables (sex, designation, ward, mode of exposure, 
vaccination status, antibody status, source testing, referral 
outcome) were summarized as frequencies and percentages. 

Cross-tabulations, supplemented by the Chi-square test (or 
Fisher's exact test where expected cell counts were <5), were 
used to examine associations between occupational category 
and mode of exposure, and between occupational category and 
Hepatitis B vaccination/antibody status. A p-value of <0.05 was 
considered statistically significant. Results are presented in 

tables and charts. 

Ethical Considerations 

Administrative permission was obtained from the relevant 
hospital authorities prior to data extraction. As the study used 
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de-identified secondary surveillance data routinely collected by 
the IPC Unit, no direct participant contact was involved. 
Confidentiality of staff identity was maintained throughout data 

extraction, entry, and analysis, and no individually identifiable 
information is reported in this study. 

III. RESULTS 

TABLE I. Socio-demographic characteristics of healthcare workers with 

reported needlestick/sharps injuries (n=85) 

Variable Category n % 

Age (years) Mean ± SD 32.0 ± 7.3 — 

 Median (IQR) 30 (27–34) — 

 <25 3 3.5 

 25–29 37 43.5 

 30–34 25 29.4 

 35–39 5 5.9 

 ≥40 15 17.6 

Sex Female 58 68.2 

 Male 27 31.8 

Occupational cadre Nursing cadre 34 40.0 

 Medical cadre 24 28.2 

 Students 14 16.5 

 Support staff 13 15.3 

Ward/Unit Subspeciality 46 54.1 

 Medical 17 20.0 

 Surgical 7 8.2 

 Operation theatre 6 7.1 

 Waste disposal area 5 5.9 

 Peadiatric 3 3.5 

 Maternity 1 1.2 

Occupational cadre: Nursing cadre = nursing officers; Medical cadre = 

medical officers, intern medical officers (IMO); Students = nursing/medical 

students; Support staff = health assistants, cleaning service staff. 

 
A total of 85 needlestick and sharps injury incidents were 

recorded among healthcare workers at Teaching Hospital 

Batticaloa during the study period. The mean age of affected 
workers was 32.0 ± 7.3 years (median 30, IQR 27–34), with the 
largest proportion falling in the 25–29 year age group (43.5%). 
Females accounted for the majority of exposures (68.2%, 
n=58), consistent with the female-dominated composition of 
the nursing and support-staff workforce. By occupational cadre, 

nursing staff were most frequently affected (40.0%, n=34), 
followed by medical cadre (28.2%, n=24), students (16.5%, 
n=14), and support staff (15.3%, n=13). The majority of injuries 
occurred in subspeciality wards (54.1%, n=46), followed by 
medical wards (20.0%, n=17); operation theatres and dedicated 
waste disposal areas together accounted for a smaller but 

clinically important share (13.0%, n=11). 
 

TABLE II. Mode/circumstance of needlestick and sharps injury (n=85) 

Mode of exposure n % 
During surgical/clinical procedure 53 62.4 

Waste disposal 25 29.4 
During cannulation 7 8.2 

 
The majority of injuries occurred during a surgical or 

clinical procedure (62.4%, n=53), followed by waste disposal-
related exposures (29.4%, n=25) and injuries sustained during 
cannulation (8.2%, n=7). This indicates that direct patient-care 

activity, rather than waste handling, was the predominant 
circumstance of exposure overall. 
 

TABLE III. Source of sharp object involved in injury (n=85) 

Source n % 

Patient needle 69 81.2 

Unknown sharp 12 14.1 

Waste 4 4.7 

 
A patient needle was the source of injury in the large 

majority of cases (81.2%, n=69). A smaller proportion involved 
an unknown or unidentified sharp object (14.1%, n=12), and 

4.7% (n=4) involved sharps encountered during waste 
handling. The high proportion of unknown-source injuries is 
notable, as it precludes source-patient testing in those cases. 
 

TABLE IV. Mode of exposure by occupational cadre (n=85) 

Cadre 

During 

Cannulation 

n(%) 

During 

Procedure 

n(%) 

Waste 

Disposal 

n(%) 

Row 

total 

Nursing 

cadre 
4 (11.8) 21 (61.8) 9 (26.5) 34 

Medical 

cadre 
2 (8.3) 21 (87.5) 1 (4.2) 24 

Students 1 (7.1) 9 (64.3) 4 (28.6) 14 

Support 

staff 
0 (0) 2 (15.4) 11 (84.6) 13 

χ² = 27.42, df = 6, p < 0.001* 

*Two of twelve cells had expected counts <5; interpret with appropriate 

caution, though the effect size and pattern are pronounced. Support staff 

injuries clustered overwhelmingly around waste disposal, while medical cadre 

injuries clustered around direct procedures. 

 
The circumstance of injury differed markedly by 

occupational cadre (χ²=27.42, df=6, p<0.001). Medical cadre 
staff were injured almost exclusively during direct procedures 
(87.5%), with waste disposal accounting for only 4.2% of their 
exposures. Support staff showed the opposite pattern: 84.6% of 

their injuries occurred during waste disposal, and none occurred 
during cannulation. Nursing staff and students showed a more 
mixed pattern, with roughly a quarter of their injuries also 
linked to waste disposal (26.5% and 28.6% respectively). This 
suggests that preventive interventions may need to be cadre-
specific — procedural safety measures for clinical staff, and 

safer waste-handling protocols for support staff. 
 
TABLE V. Hepatitis B vaccination status among exposed healthcare workers 

(n=85) 

Vaccination status n % 

Completed (3 doses) 55 64.7 

Incomplete (1–2 doses) 18 21.2 

Not vaccinated 12 14.1 

 

Just under two-thirds of exposed workers had completed the 

full three-dose Hepatitis B vaccination series (64.7%, n=55). 
However, a substantial minority remained under-protected: 
21.2% (n=18) had an incomplete series, and 14.1% (n=12) had 
received no vaccination at all — meaning more than one in 
three exposed workers (35.3%) lacked complete vaccination 
coverage at the time of their injury. 

Antibody titres had been checked in 55 of 85 workers 
(64.7%); testing had not been done in 17 (20.0%), and 
documentation was unavailable for 13 (15.3%). Among those 
checked, the great majority had a protective titre — 44.7% 
(n=38) above 100 mIU/mL and 7.1% (n=6) between 10–100 
mIU/mL — while only one worker (1.2%) had a non-protective 
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titre (<10 mIU/mL). Ten results (11.8%) were still pending at 
the time of data extraction. Regarding revaccination needs, 16 
workers (18.8%) required revaccination and 6 (7.1%) required 

a booster dose, while status was undocumented for 23 (27.1%) 
— a documentation gap worth flagging in the Discussion. 
 

TABLE VI. Hepatitis B antibody (anti-HBs) titre status (n=85) 

Antibody titre n % 

>100 mIU/mL (protective) 38 44.7 

10–100 mIU/mL (protective) 6 7.1 

<10 mIU/mL (non-protective) 1 1.2 

Pending / result not yet available 10 11.8 

Not checked / not applicable 30 35.3 

Antibodies checked: yes = 55 (64.7%), No = 17 (20.0%), not documented = 13 

(15.3%). Of the 55 checked, 45 (81.8%) had an available protective titre (≥10 

mIU/mL), 1 (1.8%) had a non-protective titre, and 10 (18.2%) results were still 

pending. 

 
TABLE VII. Hepatitis B vaccination status by occupational cadre (n=85) 

Cadre 
Completed 

n(%) 

Incomplete 

n(%) 

Not vaccinated 

n(%) 

Row 

total 

Nursing 

cadre 
22 (64.7) 10 (29.4) 2 (5.9) 34 

Medical 

cadre 
20 (83.3) 3 (12.5) 1 (4.2) 24 

Students 7 (50.0) 5 (35.7) 2 (14.3) 14 

Support 

staff 
6 (46.2) 0 (0) 7 (53.8) 13 

χ² = 26.39, df = 6, p < 0.001* 

*Four of twelve cells had expected counts <5; interpret with caution. Support 

staff show the starkest gap: over half were completely unvaccinated, compared 

with <15% in every other cadre. 

 

Vaccination completeness also varied significantly by cadre 
(χ²=26.39, df=6, p<0.001). Medical cadre staff had the highest 
completion rate (83.3%), followed by nursing cadre (64.7%). 
Support staff showed a striking gap: only 46.2% had completed 
vaccination, and over half (53.8%) had received no vaccination 
at all — the highest unvaccinated proportion of any group, and 

markedly higher than the 4.2–14.3% seen in every other cadre. 
This finding, combined with Table IV finding that support staff 
injuries cluster around waste handling, points to a specific and 
addressable gap in occupational health coverage for this group. 

IV. DISCUSSION 

This retrospective analysis of 85 needlestick and sharps 

injury (NSI) reports at Teaching Hospital Batticaloa during 
2025 found that most exposures occurred among relatively 
young, predominantly female staff (mean age 32.0 ± 7.3 years; 
68.2% female), a demographic profile broadly consistent with 
the female-dominated nursing and support cadres reported in 
comparable South Asian and Middle Eastern teaching hospitals 

[8,9,10]. Nursing staff accounted for the largest single share of 
exposures (40.0%), followed by medical cadre, students, and 
support staff — a distribution that mirrors findings from 
teaching hospitals in India and Iran, where nursing personnel 
similarly bear the largest absolute burden of reported injuries 
simply by virtue of their frequent hands-on contact with sharps 

[9,10]. 
The majority of injuries occurred during a surgical or 

clinical procedure (62.4%) rather than during waste handling 
(29.4%), and a patient needle was implicated in over four-fifths 

of cases (81.2%). This procedure-dominant pattern is consistent 
with global reviews identifying cannulation, injection, and 
intraoperative handling as the leading mechanisms of NSI 

among clinical staff [4,5]. However, the cadre-stratified 
analysis (Table IV) revealed a markedly different picture once 
occupational category was accounted for: support staff injuries 
clustered almost exclusively around waste disposal (84.6%), 
while medical cadre injuries occurred almost entirely during 
direct procedures (87.5%). This divergence (χ²=27.42, 

p<0.001) echoes findings from Nigeria and other resource-
limited settings, where cleaning and waste-handling personnel 
are disproportionately exposed to unretracted or improperly 
discarded sharps despite having no direct role in the procedures 
that generated them [14]. This distinction matters for prevention 
planning: interventions aimed at clinical staff (e.g., safety-

engineered devices, safe injection technique) will do little to 
protect support staff, whose risk originates further downstream 
in the waste-handling pathway. 

Hepatitis B vaccination coverage in this cohort (64.7% fully 
vaccinated) was moderate by regional standards, sitting above 
the 33% reported among healthcare workers in Tanzania [11] 

but below coverage levels typically reported in high-resource 
settings [13]. The cadre-level breakdown, however, exposed a 
stark internal inequity: while medical cadre staff had 83.3% 
completion, support staff had only 46.2%, and over half of 
support staff (53.8%) had received no Hepatitis B vaccination 
at all (χ²=26.39, p<0.001). This gap is consistent with a broader 

literature documenting that non-clinical and ancillary staff — 
cleaners, waste handlers, porters — are systematically under-
prioritized in institutional vaccination and occupational health 
programmes despite handling contaminated material directly 
[14,16]. Systematic reviews from Ethiopia and across Africa 
report similarly wide disparities in vaccination coverage by 

occupational cadre, driven largely by unequal access to 
occupational health services rather than differences in 
underlying risk [15,16]. 

Encouragingly, among workers whose antibody titres had 
been checked, the substantial majority (91.8% of those with a 
result) had a documented protective anti-HBs titre (≥10 

mIU/mL), broadly in line with the high seroprotection 
persistence reported in long-term immunogenicity studies of 
vaccinated healthcare personnel [13]. However, results were 
still pending for nearly one in five of those tested (18.2%), and 
revaccination/booster status was undocumented for over a 
quarter of the cohort (27.1%) — a documentation gap rather 

than necessarily a clinical one, but one that limits the 
institution's ability to confirm protection status promptly after a 
new exposure. 

Several limitations should be considered. First, this study 
relied on secondary surveillance data from a single institution 
and a single calendar year, and reflects only injuries that were 

formally reported to the IPC Unit; global evidence consistently 
shows that a substantial proportion of NSIs go unreported, 
particularly among physicians and staff without recent safety 
training, meaning the true burden at this hospital is likely 
underestimated [19]. Second, the absence of a denominator 
(total staff by cadre) precluded calculation of true incidence 

rates; the findings describe the pattern among reported 
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exposures rather than population-level risk. Third, small cell 
counts in some cross-tabulations (Tables IV and VII) mean chi-
square results should be interpreted with appropriate caution, 

notwithstanding the consistency and clinical plausibility of the 
observed patterns. Finally, as a descriptive cross-sectional 
study, causal inference regarding the drivers of cadre-based 
disparities cannot be made. 

These findings nonetheless point to actionable priorities: 
targeted Hepatitis B vaccination outreach for support/waste-

handling staff, and cadre-specific prevention strategies — 
engineering controls and safe technique training for clinical 
staff [17,18], versus safer waste segregation and handling 
protocols for support staff — are likely to yield more impact 
than uniform, one-size-fits-all interventions. 

V. CONCLUSION 

This study found that needlestick and sharps injuries at 
Teaching Hospital Batticaloa in 2025 disproportionately 
affected young, female nursing staff, with the majority of 
exposures occurring during clinical procedures involving a 
patient needle. However, the circumstances of injury and 
Hepatitis B protection differed sharply by occupational cadre: 

while clinical staff were injured mainly during procedures and 
were comparatively well vaccinated, support staff — 
particularly cleaning and waste-handling personnel — were 
injured almost exclusively during waste disposal and showed 
markedly lower vaccination coverage, with over half remaining 
completely unvaccinated. Antibody titre and revaccination 

documentation also showed notable gaps, limiting the 
institution's ability to confirm protection status promptly. 

These findings indicate that occupational risk and 
preventive coverage are not uniformly distributed across the 
healthcare workforce, and that support staff represent a specific, 
under-addressed vulnerability despite handling contaminated 

sharps directly. Institution-level infection prevention strategies 
should move beyond a uniform approach and adopt cadre-
specific interventions: mandatory, actively tracked Hepatitis B 
vaccination for all support and waste-handling staff, safer 
sharps disposal and segregation practices in waste-handling 
areas, and improved documentation of antibody testing and 

revaccination status across all cadres. Strengthening incident 
reporting systems to capture the true burden of exposure, 
including underreported injuries, would also support more 
accurate risk assessment. Addressing these gaps would 
meaningfully reduce preventable occupational exposure to 
bloodborne pathogens among healthcare workers at this 

institution. 
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