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Abstract

Introduction: Needle stick injuries (NSIs) are one of the one of the most serious and preventable occupational
hazards among healthcare workers (HCWs). Due to underreporting of NSIs, people who are exposed cannot be
given post exposure prophylaxis (PEP) at appropriate time to prevent development of infection. HCWs who are
at risk of NSIs include doctors, nurses, laboratory technicians, housekeeping staff and biomedical waste (BMW)
handlers.

Aim: Aim of this study was to know the prevalence rate of NSIs and various related factors associated with
these exposures.

Materials and Methods: This retrospective study was performed in a 1050-bed, tertiary-care hospital of
northern India from January 2020 to December 2024. Data was collected from questionnaire which was filled by
exposed HCWs at the time of reporting of injury.

Results: Various types of exposures were reported by 201 HCWs out of which 84.1% were females. NSIs were
87.5%, splash of fluids 6.5% & sharp cuts 5.9%. 50.7% of the exposed cases belonged to nursing staff, 28.8%
housekeeping staff, 14.4% were doctors and 5.9% were ward boys and technical staff. 36.8% injuries were
during cleaning procedures, 16.9% while drawing blood and 13.4% during minor procedures and surgeries.
Most commonly reported place of exposure was Emergency department and Intensive Care Unit (ICU). 98% of
exposed HCWs immediately washed the wound after exposure. Serological status of source was known in 143
cases of exposure, among these Hepatitis B (19.6%) was most common followed by HIV (12.6%). All
exposures to unknown sources were considered as positive exposure and were managed accordingly. HCWs
with possible seropositive exposure to hepatitis B, their antibody titres were recorded and HBV
Immunoglobulin and vaccination were administered accordingly. All HCWs with possible HIV positive source
exposure (76) were advised to take post-exposure prophylaxis and repeat testing after 6 weeks, 3 months and 6
months. All HCWs with possible HCV positive source exposure (74) were counselled and advised for follow up
regarding any seroconversion till 6 months.

Conclusion: NSIs poses an important occupational hazard for health care workers, especially for nursing
personnel. Increase in awareness by regular sensitization classes and periodic hands-on training for HCWs can
further decrease the incidence of such exposures.
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Introduction

In healthcare sector, Needle Stick Injuries (NSIs)
are one of the one of the most serious and
preventable occupational hazards among healthcare
workers (HCWs). Such exposures are considered to
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be much higher in developing world and much of
these cases are not even reported. It is expected that
around 75% of NSIs in developing countries are
not reported [1]. Main problem due to
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underreporting of NSIs is that people who are
exposed cannot be given post exposure prophylaxis
(PEP) at appropriate time to prevent development
of infection. PEP for Human Immunodeficiency
Virus (HIV) is shown to be 80% effective in
preventing development of infection [2]. Risk of
transmission of blood-borne infections, such as
HIV, Hepatitis B Virus (HBV), and Hepatitis C
Virus (HCV), are common in NSIs. It is reported
that approximately 3 million healthcare workers are
exposed to blood-borne infections, with hepatitis B
being most common, followed by hepatitis C and
HIV [3]. The risk of transmission of HIV following
a hollow needle injury is approximately 0.2%—
0.5%, for HCV 3%-10% and 40% for HBV [4].
Healthcare workers (HCWs) who are at risk of
NSIs include doctors, nurses, laboratory
technicians, housekeeping staff and biomedical
waste (BMW) handlers [5].

The conditions in which these exposures occur
vary, and include manipulation and recapping of
needles, inappropriate needle disposal, during any
procedure/surgery, collision with another person or
object, and during clean-up and disposal [6]. Other
risk factors include improper use of protective
equipment (like suitable-sized gloves), working in
surgical or ICUs, insufficient work experience,
young age and intravenous cannulation [7].In
addition to provision of information to healthcare
providers and adequate training to them, effective
reporting systems should be placed in all healthcare
facilities for early reporting of cases and immediate
actions to be taken to address the issue by
providing adequate PEP and treatment.

In view of which Indian Council for Medical
Research (ICMR) has come out with guidelines for
control of blood-borne infections among healthcare
workers. It includes information on continuous
health education and training on standard operating
procedures to be followed while taking care of
patients. In addition, it includes clear instructions
on what to do following exposure [8]. Various
studies in India have shown that factors influencing
exposure vary from centre to centre and there are
gaps between knowledge and practice related to
their prevention. This study was conducted to know
the prevalence rate of NSIs and various related
factors associated with these exposures
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Materials & Methods

A retrospective study was conducted amongst
HCWs from January 2020 to December 2024 in a
tertiary care teaching hospital. Data was collected
from Hospital Infection Prevention and Control
(HIPC) Committee after obtaining institutional
Ethics Committee (IEC) clearance. Data was
collected from questionnaire which was filled by
exposed HCWs at the time of reporting of injury.

This questionnaire included demographics of
HCW, category of work, type, mode of injury,
ward where injury occurred, use of personal
protective equipment (PPE) at time of injury,
details of source viral markers, hepatitis B
vaccination status of HCW, anti-HBV antibody
titres of vaccinated HCWSs, immediate post-
exposure measures taken and details of immediate
post-exposure prophylaxis (PEP) taken if exposure
was with a known seropositive source for HIV and
HBV.

Hepatitis B surface antigen and antibodies against
HIV and HCV were done immediately by rapid
tests. All these tests were performed in duplicate
and confirmed by ELISA, irrespective of the results
of preliminary screening. HCWs were also tested
for hepatitis B surface antibody (anti-HBs) titres.

Subjects with anti-HBs titre >10 mIU/mL were
considered as responders to vaccination and <10
mlU/mL  as non-responders after receiving
complete series of vaccination (0, 1 and 6 months).
[9JHCWs who got exposure to HIV-seropositive
patients were immediately referred to medicine
department and then further followed up with a
nearby antiretroviral therapy centre as per the
advice of physician. For seroconversion, all HCWs
under investigation were counselled and advised
for repeat testing after 6 weeks, 3 months and
finally after 6 months.

Results

Instances of splash, sharp and needle-stick injuries
were reported by 201 healthcare workers (HCW) in
last five years majority of which were female
169(84.1%). Needle stick injuries were most
common 176 (87.5%), followed by splash of fluids
(6.5%) & sharp cuts (5.9%) (Figure 1). Those who
reported any kind of exposure, out of them 50.7%
belonged to nursing staff, 28.8% belonged to
housekeeping staff, 14.4% were doctors and 5.9%
were ward boys and technical staff (Figure 2).
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Figure 1: Distribution of type of exposure.
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Figure 2: Distribution of exposure according to job description.

As far as mode of exposure is concerned, 36.8%
injuries were during cleaning procedures by
housekeeping staff and others. Among remaining
healthcare workers, 16.9% were exposed while

drawing blood and 13.4% were exposed during
minor procedures and surgeries (Figure 3).
Maximum incidence of exposure was reported from
ICU and emergency department (40.2%).

Table 1: Modes of exposure

Procedure Doctors/Interns | Nursing | Housekeeping | Others | Total (%)
While drawing blood 7 22 0 5 34 (16.9%)
Minor procedure/surgery 15 12 0 0 27 (13.4%)
While giving IV/IM/SC injection 3 19 0 1 23 (11.4%)
While recapping/disposing of needles | 2 20 0 3 25 (12.4%)
Iv cannula insertion/removal 2 16 0 0 18 (8.9%)

While transporting waste/cleaning 0 13 58 3 74 (36.8%)
Total 29 102 58 12 201

Hepatitis B vaccination status was assessed and it was found that 30.3% were not aware of their vaccination
status, 42.2% were fully vaccinated, 23.8% were partially vaccinated and 3.4% were not vaccinated. 98% of the
exposed HCWs immediately washed the wound after exposure and 2% did not.
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Table 2: Distribution of serological status of known sources.

Serological Test Serological status Percentage of Positive cases
Positive Negative

HIV 18 125 12.6%

HBV 28 115 19.6%

HCV 16 127 11.2%

Serological status of source was known in 143
cases and unknown in 58 cases of exposure out of
201. Among these Hepatitis B was most common
followed by HIV. All exposures related to
unknown sources were considered as positive
exposure and were managed accordingly. Among
all the exposed HCWs to seropositive sources of
Hepatitis B [known positive cases (28) + unknown
sources (58) = 86], 40 (46.5%) were fully
vaccinated and 33 (38.4%) were partially
vaccinated for Hepatitis B. 13 (15.1%) HCWs were
not vaccinated for Hepatitis B. Out of 40
completely vaccinated HCWs, 38 (95%) had
antibody titre of >10 and were counselled and
reassured. 2 (5%) had antibody titre <10 and their
Hepatitis B vaccination was repeated (Figure 5).

Known positive &
unknown sources

(86) Incomplete

Completed
vaccination

(40; 46.5%)

Among partially vaccinated HCWs, 30 (90.9%) had
antibody titre of >10 and were advised to complete
their vaccination. Remaining 3 (9.1%) had titre of
<10. They were given HBV immunoglobulins and
were advised to complete their vaccination. HCWs
who were not vaccinated were given HBV
immunoglobulin and advised for Hepatitis B
vaccination. All the HCWs with possible HIV
positive source exposure (18+58=76) were advised
to take post-exposure prophylaxis. All HCWs
under investigation were counselled and advised
for repeat testing after 6 weeks, 3 months and
finally after 6 months. All HCWs with possible
HCV positive source exposure (16+58=74) were
counselled and advised for follow up regarding any
seroconversion till 6 months.

Titre >10
(38; 95%)

Titre <10
(2; 5%)

Titre >10
(30; 90.9%)

vaccination

(33; 38.4%)

Not vaccinated

Titre <10
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Figure 3: Distribution of Hepatitis B vaccination status and antibody titre among exposed HCWs.

Discussion

In our study of 5 years, 201 HCWs reported some
sort of exposure. Different studies showed different
data depending on types of services offered at the
hospital and patient load. Mehta et al reported 380
cases in 6 years [10], Goel et al reported 476 cases
in 3 years [11], and Choudhury et al reported 106
cases in 1 year [12]. Majority of exposed HCWs
were females. This may be due to the fact that
majority of HCWs are females in most of the
institutes.

Most common type of exposure was needle stick
injury (87.5%), followed by splash of fluids (6.5%)
and sharp cuts (5.9%). Similar findings were
reported by Sharma R et. al., Singru SA et. al.,
Sriram S et.al. [13,14,15] except that in some of
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these studies 2" most common type of exposure
was sharp cuts. This difference might be due to
difference in type of waste generated at different
healthcare centres according to type of services
provided.

Out of exposed HCWs most common (50.7%) were
nursing staff and second common group was
housekeeping staff (28.8%), which is similar to the
reports by Sharma et.al [13]. This is because
nursing staff and housekeeping staff constitute the
maximum number of HCWSs present in any
hospital.

36.8% injuries were reported by housekeeping staff
during handling of sharp waste or cleaning. Among
other HCWs, most common mode of exposure was
while drawing blood (16.9%) and minor
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procedure/surgery (13.4%). Findings of our study
harmonized with the findings of studies conducted
by Muralidhar et al. [16] and Makade et al. [17].
Some studies reported slightly different findings
like Sharma et.al. Reported needle handling to be
the most common mode [18] and Shriyan et.al
reported recapping of needles to be the most
common mode of exposure [19].

Maximum incidence of exposure was reported from
ICU and emergency department (40.2%), which
might be due to the fact that in these areas due to
high paced work and dearth of time there are more
chances of exposure. Our findings are much alike
with study conducted by Sharma et.al.[13]. Certain
studies (by Sriram S.) reported wards as the most
common place of exposure [15].

Among all HCWs, 66% were immunized for
Hepatitis B. Singru and Banerjee [14] reported 54%
immunization and Makade et al. [17] reported
68.9% immunization, which were similar to our
study.

In 71.1% exposure cases, serological status of
source was known in our study. Similarly, Mehta et
al. reported it to be 67% [10]. 98% of the exposed
HCWs immediately washed the wound after
exposure and 2% did not, which is better than what
was reported by Sriram (82%) [15] and Sharma et
al. (60.9%) [18].

Serological status of source was known in 143
cases of exposure, among these Hepatitis B
(19.6%) was most common followed by HIV
(12.6%). Our findings collaborate the findings of
Mehta et al. [10] and Goel et al. [11] but Shriyan
et.al reported a higher number of HIV cases than
Hepatitis B [19].

Out of all the exposed HCWs to seropositive
sources of Hepatitis B (86), 40 were fully
vaccinated, 38 had antibody titre of >10 and were
counselled and reassured. 2 had antibody titre <10
and their Hepatitis B vaccination was repeated.
Among the partially vaccinated (33) HCWs, 30 had
antibody titre of >10 and were advised to complete
their vaccination.

Remaining 3 had titre of <10. They were given
HBV immunoglobulins and were advised to
complete their vaccination. HCWs who were not
vaccinated (13) were given HBV immunoglobulin
and advised for Hepatitis B vaccination.

All HCWs with possible HIV positive source
exposure (76) were advised to take post-exposure
prophylaxis. All HCWs under investigation were
counselled and advised for repeat testing after 6
weeks, 3 months and finally after 6 months. All
HCWs with possible HCV positive source exposure
(74) were counselled and advised for follow up
regarding any seroconversion till 6 months.
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Conclusion

This study is limited by recall bias and social
desirability bias of subjects regarding all relevant
information required to be answered in
questionnaire. Restriction to one institutional
medical campus further limits scope of this study.
Also, since this study was conducted in a tertiary
level hospital in a rural setting, hence findings
cannot be generalized to health care facilities of all
private and public health sector. NSIs poses an
important occupational hazard for health care
workers, especially for nursing personnel. Increase
in awareness by regular sensitization classes on
usage of protective equipment, need for reporting
of NSIs and other exposures, compliance towards
prophylactic measures and periodic hands-on
training on safe injection practices for medical and
nursing students and staff nurses are required to
further decrease the incidence of such exposures
and protect the HCWs.
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