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ABSTRACT 

Introduction: Needle stick injury is a serious occupational hazard to health care workers (HCWs) owing to the high 
potential of transmitting blood-borne viruses like HIV, Hepatitis B and Hepatitis C. The aim of this study is to assess the 
knowledge and practice among HCWs towards needle stick injuries (NSIs) management and to assess the improvement 
of the available knowledge and practice after interactive training sessions on the same. 

Methods: A questionnaire-based interventional study on HCWs was conducted in the Trauma Centre, Banaras Hindu 
University. Interactive training sessions on NSI management were provided. Knowledge and practices were assessed 
before and after the training. 

Results: A total of 138 HCWs participated in the study. Upon comparing the knowledge and practice among HCWs 
towards NSIs management before and after the training session, overall improvement were observed in knowledge 
regarding the utility of antiseptics (p<0.0001), bio-medical waste category of needles (p=0.043), pressing of the site 
following injury (p=0.0002), timing to take post-exposure prophylaxis (p=0.0429) and in practice in choosing proper 
container for needle disposal (p= 0.04). 

Conclusion: The present study highlights the importance of assessing knowledge and practice to improve ways of 
management of NSI and emphasized the need of interactive training which resulted in improvement mostly in knowledge 
aspects. 
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​
INTRODUCTION 
Needle stick injury (NSI) is a serious occupational 
hazard to health care workers (HCWs) owing to the  
 

 
 
high potential of transmitting blood-borne infections 
like HIV (human immunodeficiency virus), Hepatitis B 
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and Hepatitis C1. Overuse of injections, recapping of 
needles after use, unavailability of disposable safe 
needle devices and sharps disposal containers, 
overburdened staff in the wards, emergencies, or 
operating rooms, performance of injury prone surgical 
procedures, passing instruments casually by hands in 
the operating room, lack of awareness about the hazard 
etc. are the factors which contribute to the increased 
risk of NSI2. In addition, high prevalence of blood-borne 
pathogens in communities in developing countries, as 
well as scarcity of basic protective measures like 
personal protective equipment (PPE), add to the 
severity of the problem, leading to serious 
consequences to the health care workers in these 
countries2,3. 

NSI is a completely preventable hazard, if HCWs have 
proper knowledge and adopt appropriate preventive 
measures4. Comprehensive training that addresses 
institutional, behavioural, and device-related factors 
that contribute to the occurrence of NSI in HCWs can 
not only reduce the accident but also reduces the risk 
of transmitting blood borne viruses with prescribed line 
of management. 

Considering the increasing incidence of NSI in Trauma 
centre, assessment of knowledge and practice of HCWs 
regarding NSI was crucial for the prevention and 
management of such accidents. The present study was 
conducted: 

i)  To assess the knowledge and practice among HCW 
towards NSI prevention and their approach to NSI 
management and 

ii) To assess the improvement of the available 
knowledge and practice after dedicated training 
sessions on NSI management. 

METHODOLOGY 
Study design, participants and setting: A 
questionnaire-based interventional study was 
conducted in a 330-bedded level 1 Trauma Centre, 
Institute of Medical Sciences, Banaras Hindu 
University, during November and December 2019. HCW, 
including doctors, nurses, ward attendants, 
housekeeping staff, and technicians in the Trauma 
Centre, were approached for their voluntary 
participation in the study. Consenting participants were 
included. HCWs with work experience of less than six 
months in the healthcare sector were excluded from 
the study. 

Pre-intervention phase: A pretested structured 
questionnaire (both in Hindi and English) was provided 
to each participant by the investigators, and they were 

asked to fill out their questionnaire within 30 minutes 
without consulting others. The study on HCWs was 
conducted from 1st to 31st December 2019 in the 
Trauma Centre, Banaras Hindu University, Varanasi. 

 For assessment of knowledge, questions regarding the 
need of antiseptic use, PPE, colour coding category of 
needles as per Biomedical waste (BMW) rules 2016, 
variability of transmission risk with different types of 
needles, and timing to take PEP regimen following HIV 
contaminated NSI along with appropriate answers and 
distractors were included (Supplementary table 1).  

Questions about Before training 
n=138 

Number of 
participants 
giving correct 
response 

Whether antiseptic should be 
applied following NSI. 
Correct response: No 

40 

Category of needles as per 
Bio-Medical Waste rules, 
2016. 
Correct response: White 

98 

Whether injured site should 
be pressed to express blood 
or not in case of needle stick 
injury. 
Correct response: No 

69 

Type of needle with 
maximum chance of 
transmitting blood borne 
viruses. 
Correct response: Hollow 
bore needle. 

59 

Timing of post exposure 
prophylaxis regimen to be 
taken following HIV 
contaminated needle stick 
injury. 
Correct response: As early as 
possible preferably <2 hours 

86 

Specific questions about recapping of needles, passing 
of needles to others, disposal of needles after use, 
mutilation of needles before disposal, immediate 
measures adopted following NSI, and reporting of NSI 
were also added in the questionnaire to assess the 
practice among HCW. 

The participants were specifically instructed not to 
mention their names or any identifier in the 
questionnaire. Multiple visits by the investigators were 
made to different wards, ICU and other areas of 
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Trauma Centre over a week period in different shifts to 
collect maximum individual non-repetitive responses 
from HCWs. 

Intervention phase: Interactive training sessions on 
Understanding NSI, Prevention of NSI, Immediate 
Management after NSI were arranged on different days 
(Investigators interacted with the different categories 
of HCWs differently: E.g. with the unskilled HCWs like 
housekeeping staff, there was separate training 
sessions to clarify different queries). 

Post-intervention phase: Same set of questionnaire 
were provided to study participants who attended the 
training session(s) after two weeks of attending the 
training to assess the improvement in knowledge and 
practice towards NSI management. 

Data processing: The responses of the study 
participants were tabulated in the MS excel using a 
unique letter/ code for a particular response to a 
specific question. The available knowledge and practice 
were analysed as proportions of total participants 
and/or the sub-groups based on the occupations, viz., 
nursing officers, technicians, housekeeping staff, etc. 

Statistical analysis: For comparison, cumulative correct 
responses for different questions before and after the 
training session were analysed with Fisher’s exact test 
using SPSS for Windows Version 16 (SPSS Inc., 
Chicago, IL, USA). P-value < 0.05 was considered 
significant. 

Ethical statement: The permission for conducting this 
study was granted by the Institutional Ethics 
Committee (vide letter No. DEAN/2019/EC/1674 dated 
November 18, 2019). 

RESULTS 
Baseline assessment: A total of 138 HCWs (Doctors= 9, 
Nurses= 70, Ward attendants= 19, House-keeping staff= 
18, Multipurpose HCW= 13, Technicians= 9) voluntarily 
participated in the study. Figure 1 depicts the 
distribution of the participants posted in different areas 
of the hospital. Among all the participants, only 68.8% 
had prior training on hospital infection control 
addressing NSI management before the educational 
intervention conducted during the present study. Of 138 
participants, 127 (92%) participants were found to be 
vaccinated against Hepatitis B, but only 99 (78%) 
completed the full course whereas only one and two 
doses were received by 10 (8%) and 18 (14%) 
participants, respectively. 

Figure 1: Distribution of the participant healthcare 
workers, posted in different areas of the Trauma Centre 
(N=132). 

 

At baseline, among HCWs, 50 (36.23%) sustained 
injuries with a needle in the present hospital, mostly 

with hollow-bore syringe needles (44; 88%).      Most of 
the events of NSI occurred while giving injections to 
the patients (22; 44%), followed by segregating BMW 
(12; 24%), drawing a blood sample (8; 16%), 
respectively.  Injuries inflicted by needle sticks mostly 
involved fingers (44; 88%), followed by palms (5; 10%) 
and legs (1; 2%). Among the total 50 cases of NSI, the 
serological status of source patients was known in 27 
(54%) cases (HIV antibody reactive =1, HBsAg reactive 
=5, Anti-HCV antibody reactive =3, sero-negative =18). 
Further, 33 participants (23.9%) had suffered from 
sharp injuries (broken ampule=24, surgical blade=6, 
others=3) other than needle stick injuries. 

Assessment of knowledge: Among all the participants, 
74 (53.6%) answered that antiseptics should be applied 
following NSI, whereas 40 (28.9%) opposed the view, 
and 24 (17.5%) were not sure about the answer. 
Sixty-nine (50%) participants answered that the injured 
site should not be pressed to express blood following 
NSI, while the remaining participants were either in 
favour of expressing blood (49; 35.5%) or not sure 
about the answer (20; 14.5%). Regarding category of 
needles as per BMW rules, 20165, 98 (71.01%) 
mentioned correctly the colour coding of needles 
(white or transparent). The available knowledge about 
risk of blood-borne viruse transmission with different 
types of needles and timing to take PEP regimen 
following HIV contaminated NSI were depicted in 
Figure 2, 3 respectively. 

Figure 2: Bar diagram depicting knowledge about type 
of needle with maximum transmission risk of blood 
borne viruses (N=138) 

 
 Submit a Manuscript: https://jaspi.saspi.in/                                                                                                                                                ISSN: 3048-4510 (Online) 
 SASPI: https://saspi.in/                                                                                             17                                                                                  DOI: 10.62541/jaspi095 

                              Copyright  © Author(s) 2025. JASPI- Journal of Antimicrobial Stewardship Practices and Infectious Diseases.  

https://jaspi.saspi.in/
https://saspi.in/
https://doi.org/10.62541/jaspi088


Kharchandy H L, Das A, Garg R, et al.Assessment of knowledge and practice on needle-stick injury management             September  2025/ Volume 3/ Issue3 
                                                                                                                                                                                                                                         

  

Figure3: Bar diagram knowledge about timing to take 
post-exposure prophylaxis regimen following HIV 
contaminated Needle stick injury (N=138) 

 

Assessment of practice: In practice, 76 (55.07 %) HCWs 
always recapped the needles after use and 20 (14.5%) 
HCWs sometimes recapped. Immediately after use, 102 
(73.9%) respondents put the needle in designated white 
puncture proof container while others kept on 
medicines trolley (24; 17.4%) or near the bedside (3; 
2.2%) or passed to others for disposal (9; 6.5%). To pass 
sharp instruments to others, kidney tray, forceps, 
double gloved hands and bare hands were preferred by 
73 (52.9%), 41 (29.7%), 19 (13.8%) and 5 (3.6%), 
respondents respectively. Only 9 (6.5%) among all HCW 
never mutilated needles before segregation.​
 Among the participants with history of injury with 
needle, 46 (92%) HCWs washed the injured area under 
running water for 15mins, only one HCW (2%) put 

finger reflexly inside mouth and 4 (8%) HCWs did not 
follow the immediate care. 

Assessment of knowledge after training: Total of 77 
participants took part in the interactive training 
sessions on NSI management. After two weeks post 
training, 54 participants filled up the questionnaire to 
document their knowledge and practice after training. 
The comparison of correct/appropriate responses 
about knowledge and practice before and after training 
were depicted in table 1 and 2. 

Table I: Assessment of Knowledge of HCWs before and 
after training on needle stick injury. 

Questions about Before 
training 
n=138 

After 
training 
n=54 

p value 

Number 
of 

participa

nts 
giving 
correct 
response 

Number of 
participants 

giving 
correct 
response 

Should 
antiseptic be 
applied 
following NSI? 

Correct 
response: No 

40 
(28.98%) 

37 (68.51%) <0.0000
1 

Category of 
needles as per 
Bio-Medical 
Waste rules, 
2016. 

Correct 
response: White 

98 (71%) 46 (85.18%) 0.043 

Should the 
injured site be 
pressed to 
express blood in 
case of needle 
stick injury? 

Correct 
response: No 

69 (50%) 43 (79.62%) 0.0002 

Type of needle 
with maximum 
transmission 
risk of blood 
borne viruses. 

Correct 
response: 

59 
(42.75%) 

31 (57.4%) 0.0778 
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Hollow bore 
needle. 

Timing of post 
exposure 
prophylaxis 
regimen to be 
taken following 
HIV 
contaminated 
needle stick 
injury. 

Correct 
response: As 
early as possible 
preferably <2 
hours 

86 
(62.31%) 

42 (77.77%) 0.0429 

Table 2: Assessment of practices regarding needle 
disposal before and after training on needle stick injury​
 

Questions Before 
training 
n=138 

After 
training 
n=54 

p value 

Number of 
participants 

giving 
appropriate 
response 

Number of 
participants 

giving 
appropriate 
response 

Do you 
recap the 
needles after 
use? 

Appropriate 
response: 
Never 

42 (30.4) 21 (38.9) 0.3058 

Where do 
you put the 
needle 
immediately 
after use? 

Appropriate 
response: 
White sharp 
container 

102 (73.9) 47 (87.03) 0.049 

How do you 
transfer any 
sharp 
objects to 
others? 

Appropriate 
response: In 
a kidney tray 

73 (52.8) 29 (53.7) 1 

Do you 
mutilate the 
needles 
before 
disposal? 

Appropriate 
response: 
Never 

31 (22.4) 
  

3 (24.0) 0.85 

DISCUSSION 
NSI is defined as injury caused by accidental 
penetration of skin by a needle6. A report published in 
2015 mentioned that globally 35 million HCWs were at 
risk of having such accident at their workplaces7.  This 
huge population of HCWs worldwide always bear the 
threat of acquisition of HIV infection and other viral 
infections (HCV and HBV) due to accidental exposure 
to needles contaminated with infected blood and body 
fluids8. Following NSI, the transmission risk ranges 
from 1.9% to >40% in HBV infections, 2.7% to 10% in 
HCV infections, and 0.2% to 0.44% in HIV infections9. 
Besides causing serious morbidity and fatality, these 
infections also have associated social and 
psychological issues, further aggravating the problems 
of the victim. 

The incidence and prevalence data on NSI in Indian 
hospitals are scarce in the literature. Moreover, the 
incidents are markedly under-reported throughout the 
world10. Assumptions about the absence of blood-borne 
pathogens in the source patients, lack of knowledge to 
report and annoyance are the main factors that lead to 
under-reporting11. In the present study, only 27 of the 
total 50 cases (54%) of injury with a needle were 
reported to the infection control team. 

Increased workloads, prolonged work shifts, needle 
recapping, lack of proper training and knowledge can 
be significantly associated with NSI12.  A study by 
Kimaro et al reported that recapping contributed more 
to the occurrence NSI13. In the present study, needle 
recapping was practised by 69.5% participants, and 
among those participants with a hollow bore NSI 
(n=44), 86.36% practiced recapping. In a similar recent 
study conducted in Nepal by Singh et al, needle 
recapping was also found as a common practice14.The 
same study also depicted a high prevalence of NSI 
(70.3%) among health workers with 47.9% responders to 
the questionnaire to assess knowledge experiencing >1 
time injury in their career14, whereas in our study, 
36.23% of responders had a history of injury with 
needle. Singh et al. reported that maximum injuries 
with needle occurred while passing the sharp in a 
tertiary care eye hospital15. Same study also mentioned 
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that maximum number of NSI occurred in operating 
theatre (67%) followed by laboratory (12%) and patient 
wards (10%)15. We observed that maximum number of 
NSI occurred in different wards (59.09%) of the hospital 
and improper transfer of sharps (i.e. by direct hands, 
forceps) was a common practice among our 
participants (47%). 

A study conducted in four tertiary hospitals in Lao 
People's Democratic Republic documented that 
attendance to educational or refresher courses on 
safety regarding NSI was one of the key protective 
factors against this occupational menace16. Although 
we have observed that significant improvement has 
occurred in knowledge after training regarding need of 
antiseptic use (p<0.00001), pressing of injured site to 
express blood (p=0.0002), colour coding category of 
needles as per Biomedical waste (BMW) rules 
(p=0.043) and timing to take PEP regimen following 
HIV contaminated NSI (p=0.0429), there were no 
significant improvement in terms of different practices 
except disposal of needles in appropriate white 
container (p= 0.049). Although the major improvement 
could not be assessed in terms of practice because of 
the shorter time span of the study, a perceptible 
improvement in knowledge was observed after the 
training sessions. This may be due to the fact that safe 
needle practices, as a behavioural modification, usually 

take time to show improvement.      The major 
limitations of the present study are that it was 
questionnaire-based assessment of knowledge only 
after two weeks training sessions and no skill-based 
assessment was made during the study period. Neither 
sustained improvement in knowledge and preventive 
practice nor improvement in management of NSI could 
be judged from the findings. 

CONCLUSION 
The present study was the first of its kind conducted in 
a tertiary care centre of the region to highlight the 
importance of assessing knowledge and practice to 
improve ways of management of NSI. While recapping 
of needles, improper way of transfer of needles, lack of 
knowledge about use of antiseptics, and timing to take 
PEP regimen were major lacunae among HCWs, 
interactive training could result in improvement, mostly 
in knowledge and a few practices on NSI management. 
Continued training and assessment are required for 
long-term improvement and sustainability of 
knowledge and practice about NSI. 
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