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Abstract
Aim: The post-exposure prophylaxis (PEP) protocol in needlestick injuries (NSIs) associated with human immunodeficiency virus (HIV) needs to be evaluated
in a developing country like India. The aim of this study was to assess the prevalence of NSI and PEP use for HIV exposure in NSIs among health care providers
(HPs) in India.
Materials and Methods: A cross-sectional, institution-based study was conducted among HPs in Amrita Institute of Medical Sciences, Kochi, India. Secondary data for 8 years were recorded. The study population included HPs who had NSIs and who reported to the Emergency Department of the hospital.
Descriptive statistics and logistic regression analysis were used.
Results: A total of 949 self-reported cases of NSIs from January 2006 to December 2014 were reported, of which 42.9% were from staff nurses. HPs employed
in general/specialty wards (32.5%) had the highest NSI incidence rate. In total, 67.7% of the NSIs were moderately deep, while 22.6% of them were superficial. The commonest device involved was the hypodermic needle (36.7%). Most NSIs occurred during “post-procedure work-up” (64%). Further, 32 HPs had
received NSIs from known HIV seropositive patients. Totally, 62.5% of the HPs involved were staff nurses, with a mean age of 26 years. Of the 32 HPs, 28 were
given prophylactic triple-drug anti-retroviral treatment. All 28 HPs were followed up for 6 months, and no seropositivity was reported.
Conclusion: The present study shows the high prevalence of NSIs among HPs, particularly among staff nurses. HPs have always known to be at risk of contracting acquired infectious diseases. In light of new emerging communicable diseases with new or unknown pathogens as causative agents, the prevention
of NSIs among HPs has acquired significant value. Periodic health education campaigns should be promoted, and strict adherence to standard precautionary
protocols should be made mandatory to prevent and minimize the incidence of NSIs among HPs. Periodic updates about PEP should also be made to raise
awareness among HPs. (Eurasian J Emerg Med 2016; 15: 73-7)
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Introduction
Health care providers (HPs) are at a higher risk of occupational
exposure to blood-borne infections through percutaneous exposure. The World Health Organization has stated that worldwide,
nearly three million HPs experience such an incident (1). Around 60
pathogens can be transmitted through needlestick injuries (NSIs),
of which human immunodeficiency virus (HIV) tops the list (2). NSIs
have a 0.3% risk of transmitting HIV, which is the second highest (3).
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Around 57% of HPs had multiple unreported NSIs in the preceding 12 months, which highlights a negligence seen among HPs (4).
However, previous studies have suggested that anti-retroviral treatment (ART) reduces the risk of HIV transmission by 81% following
occupational exposure (5). Limited epidemiological studies regarding the risk and circumstances of NSIs among HPs have been identified in developing countries; the use of post-exposure prophylaxis
(PEP) has also been identified. The availability of similar epidemiological data will help in formulating an effective prophylactic strat-
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egy against NSIs in India. Hence, we conducted this study with the
following objectives:
(a) To assess the prevalence of NSIs among HPs
(b) To assess PEP use among HPs following HIV exposure in NSIs

Materials and Methods
A cross-sectional study was conducted among HPs in Amrita Institute of Medical Sciences, Kochi, India to assess the prevalence of
NSIs and PEP use among HPs following HIV exposure. This study was
conducted at the Emergency Department (ED) and Infection Control
Department in AIMS. This is a tertiary care institution with an average
number of in-patients of 25,000 per year and employs approximately 2500 HPs. Institutional ethical committee approval was obtained
prior to the commencement of the study. The study population selected was HPs comprising doctors, staff nurses, nursing assistants,
health care volunteers, lab workers, students, and paramedical staff
who had a documented occupational/percutaneous exposure by a
needlestick. All NSIs were self-reported to the ED from January 2006
to December 2014, which were systematically recorded by the Infection Control Department. Data were classified as per the Epinet (University of Virginia) format on the basis of job category, department,
device type, procedure involved, injury depth, time since initiating
PEP following NSI, prescribed regimen, and follow-up status. ELISA,
which confirms HIV infection, was performed immediately and at the
sixth month post-exposure. On reporting to the ED, possible sources
were identified and confirmed by a serology test for communicable
diseases for both health care workers and the patient source.
NSIs are defined as injuries caused by an object such as hypodermic needles, IV cannulas, blood collection needles, suture needles,
winged IV sets, and needles used to connect parts of IV delivery systems (6). The severity of injury was defined as a superficial (surface
scratch and absence of bleeding), moderate (penetration of skin and
bleeding), or deep (deep puncture or wound with or without bleeding (5)). PEP consisted of first aid, counseling, risk assessment, and
short-term courses of anti-retroviral given for 30 days, along with follow-up and evaluation.
Statistical analysis
The Statistical Package for Social Science version 20 (IBM SPSS
Statistics, New York; USA) was used for data analysis. Descriptive
statistics were used to determine the frequency and percentage of
occupational exposure. Logistic regression was used to find the association of the variables with HIV exposure. Tables and graphs are
used to present the results.

Results
A total of 949 cases were reported from 2006 to 2014, and the
highest incidence was noted in 2014 (15.2%) (Figure 1). Overall, there
was a significant preponderance of the occurrence of NSIs among
staff nurses (42.9%), followed by nursing assistants, and housekeepers with 16.9% and 9.2%, respectively. The incidence rate among doctors in our study was comparatively low (5%) (Figure 2).
The highest incidence rate of NSIs was reported in the patient
room/ward (32.5%), followed by the dental clinic (18.1%) and ICU (18%).
In total, 67.7% of the sustained NSIs were moderately deep, while 22.6%
of injuries were superficial. The types of needles causing the NSIs were

Figure 1. Distribution of the incidence of needlestick injuries by year

Figure 2. Prevalence of needlestick injuries among health care providers
hypodermic needles (36.7%), disposable syringes (14.9%), and intravenous catheters (10%), followed by other needles (Table 1).
Most NSIs reported were during “post-procedure work-up” (64%),
of which 22.4% of NSIs occurred “during manipulation after procedure”
and 9.7% during recapping, while 36% occurred “during the procedure,” of which 19.8% were during the use of needles (Table 2).
A total of 32 HPs of the 949 cases had received NSIs from known
HIV seropositive patients, of which 62.5% of the HPs were staff nurses. In total, 84.4% of the HIV exposure cases following NSIs comprised
female HPs. The mean age of HPs who received NSIs from known
HIV seropositive patients were 26.6 years (Table 3). The commonest
device involved was the hypodermic needle (65.6%) (Table 4). The
greatest number of HIV exposure cases due to NSIs, occurred in the
ICU (40.6%).
All the 28 cases were initiated on triple-drug ART, containing
tenofovir 300 mg, emtricitabine 200 mg, and efavirenz 600 mg, taken
orally, once daily, 2 h after food at night time for 30 days. Four of the
HPs deferred due to the fear of side effects. All the HPs at risk were
asked to do HIV ELISA on the day of sustaining the NSIs, followed
by HIV-RNA PCR two weeks after the NSIs, and HIV ELISA during follow-up at 1 month and 6 months, respectively, and no seropositivity
was reported in any of the cases.
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Table 1. Properties of needlestick injuries
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Table 2. Procedures associated with needlestick injuries

Section-wise
Distribution of
Needlestick Injuries

Procedure

Frequency

%

Frequency

%

• Patient Room/Ward

308

32.5

During the use of needles

188

19.8

• Dental Clinic

172

18.1

Blood collection

44

4.6

• Intensive Care Unit

171

18.0

• Procedure Room

73

7.7

Between steps of a multi-step
procedure

25

2.6

• Out Patient Clinic

60

6.3

Intravenous line insertion

26

2.7

• Emergency Department

49

5.2

During surgery

20

2.1

• Other Describe

42

4.4

Checking random blood sugar

18

1.9

• Service/Utility

29

3.1

Giving injection

10

1.1

• Clinical Laboratories

25

2.6

Cleaning

6

0.6

• Outside Patient Room

15

1.6

Suturing

4

0.4

• Dialysis Unit

5

0.5

Withdrawing a needle from
rubber or other resistance

2

0.2

Manipulation after use before
disposal

213

22.4

Recapping

92

9.7

Device left on the floor, table,
bed or other place

67

7.1

After disposal protruding from
disposal

26

2.7

Item pierced the side of
disposal container

23

2.4

While putting items into the
disposal container

45

4.7

Waste collection

16

1.7

Disassembling device

10

1.1

In preparation for reuse of reusable

3

0.3

From items left on the floor
near a disposal container

2

0.2

Depth of Injury		

During the Procedure

After the Procedure

• Superficial

226

23.8

• Moderate

629

66.3

• Severe

94

9.9

Devices Associated with
Needlestick Injuries
• Hypodermic Needle

348

36.7

• Syringe Disposable

141

14.9

• Intravenous Catheter

95

10

• Needle Holder/Vacuum Tube

82

8.6

• Suture Needle

82

8.6

• Vacuette Needle

54

5.7

• Intravenous Stylet

39

4.1

• Needle On Intravenous Tubing

31

3.3

• Syringe, Prefilled Cartridge

28

3

• Needle, Other Vascular Catheter

17

1.8

Others

109

11.5

• Butterfly Needle

14

1.5

Total

949

100.0

• Needle Described

8

0.8

• Needle Unknown Type

5

0.5

• Syringe, Other Type

3

0.3

• Trocar

2

0.2

949

100

Total

On a logistic regression of variables with HIV exposure, the only
variable significantly associated with HIV exposure was the job category of the HP. Staff nurses were proven to have 1.56 times more
risk compared to the other HPs (OR=1.56, 95% CI 0.58–4.19, p=0.026).

Discussion
From a literature search, only a few hospital-based studies on
the incidence of NSIs among HPs in South India could be obtained.

Table 3. Distribution of HIV exposure among health care providers
Job Category

Number

%

Staff Nurse

20

62.5

Doctors

5

15.6

Nursing Students

3

9.4

Nursing Assistants

4

12.5

Total

32

100

A total of 949 self-reported cases of NSIs from January 2006 to December 2014 were recorded, with the incidence of NSIs increasing
over the years. The increased incidence of NSIs among HPs can be
explained by the circumstances/procedures during which the exposure had occurred, ineffective in-service education and training on
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Table 4. Devices and HIV exposure
Type of Device

Number

%

Hypodermic needle

21

65.6

IV stylet

7

21.9

Vacuette needle

2

6.3

K wire

1

3.1

Prefilled cartridge

1

3.1

Total

32

100.0

the use of person protection equipment, relative inexperience, and
negligence from the HP. All HPs, after recruitment, are given initial
training in infection control and waste management.
In the present study, the incidence of NSIs in a calendar year was
only 105.4 HP, which could be explained by some underreporting.
The main reasons for underreporting might be due to the fact that a
significant proportion of HPs did not know about the existence of a
PEP service and were unaware about whom to contact in the event
of an occupational exposure. Other reasons include an underestimation of HIV transmission and an unwillingness to take anti-retroviral
drugs, as has been noted in previous studies (7-12).
In the present study, majority of NSIs were reported by staff
nurses, (42.9%), which is a similar result compared with previous
studies (4, 6, 13-16). This incidence rate is high though compared
with a study done by Jayanth et al. (17), where 28% of nurses had
experienced NSIs. In the present study, it was revealed that students
(11.4%) were found to have a higher incidence rate than doctors,
probably due to their lack of awareness of occupational exposure to
blood pathogens and lack of training on the use of personal protection equipment. Nursing assistants (16.3%) were also found to have
a significant proportion of NSIs, probably because they were not involved in awareness programs (18-21).
In the present study, majority of NSIs occurred in patient rooms
(32.5%), which was consistent with the observations made by Guo et
al. (22) (38%) but differs from results of other studies, where the highest percentage of NSIs were observed in the minor operation theater
and emergency operation theater (18, 23). The present study reveals
that the maximum number of NSIs occurred during the “post-procedure” work-up from used needles (64%) compared to the “during
procedure” work-up (36%). In the post-procedural work-up, “manipulation after use before disposal” (22.4%) had the highest incidence
rate, probably because of a lack of technical preparation, distraction,
and working in a hurry. In our study, NSIs during recapping had an incidence rate of 9.7%, which is in concordance with a study conducted
by Yoshikawa et al. (24). Despite the existence of “universal precautions” since 1987 to prevent NSIs due to the recapping of needles, the
incidence rate of NSIs due to recapping remains high (66.3%) among
HPs in India (25). In total, 2.4% of the NSIs occurred due to the needle piercing the disposal container, which underlines the need for
puncture-proof disposal containers. The commonest device involved
was the hypodermic needle (36.7%); this fining was similar to the
observations made by Radha et al. (4) (44%) (18). Studies regarding
the depth of injury are rarely reported in India. In the current study,
majority of pricks were moderately deep (66.3%). Superficial injuries
(23.8%) were found in only 23.2%.
Of the total of 949 cases, 32 (3.47%) were found to have NSIs
from HIV seropositive patients. These findings were less when com-

pared to observations made by Kumakech et al. (26) in the UK, in
which 8.93% were exposed to HIV through NSIs. This difference in
the incidence rate was probably due to the higher prevalence of
HIV in western countries. In the present study, 84.4% of HIV exposures to NSIs comprised female HPs, with a mean age of 26.6±6.0
years, which is a similar result to that of the study conducted by
McEvoy et al. (27), where 50% of the HPs were below 25 years of
age. This may be due to the relative work inexperience of the staff.
Staff nurses (62.5%) acquired the maximum exposure to HIV due
to NSIs, which can be explained by the circumstances/procedures
during which exposure would have occurred. Similar observations
were made by Kumakech et al. (26) and McEvoy et al. (27), where
61% of staff nurses were exposed. In the present study, the incidence rate of NSIs among doctors was 15.6%, which is less compared to the study conducted by McEvoy et al. (27) (21%). The commonest device involved was the hypodermic needle (65.6%), for
which no comparative study data could be obtained. The greatest
number of HIV exposure due to NSIs occurred in the ICU (40.6%),
similar to the observations made by Kumakech et al. (26), in which
46.8% occurred in medical and surgical wards. van der Maaten et
al. (7) reported the highest incidence of NSIs in the obstetrics ward.
Observations made in the UK and China, where physicians were not
available around the clock and non- of anti-retroviral medications,
had reported significant underreporting and improper PEP delivery
(7, 17).
The mean duration between initiating PEP and occupational
injury was 2.8 h in the current study, but it was found to be 7.6 h
in a previous study (28). This may be due to the availability of an ER
physician 24 h a day and 7 days a week who could counsel HPs and
prescribe anti-retroviral medications.
Among the 32 HPs who received NSIs from HIV seropositive patients, 28 were initiated on triple-drug therapy, which consisted of
tenofovir 300 mg, emtricitabine 200 mg, and efavirenz 600 mg taken
orally, once daily, 2 h after food at night for 30 days. Four HPs deferred
due to the fear of side effects. All HPs at risk were asked undergo HIV
ELISA on the day of receiving the NSI, followed by HIV-RNA PCR 2
weeks after receiving the NSI, and HIV ELISA during follow-up at 1
month and 6 months, respectively, and no seropositivity was reported.

Conclusion
The present study shows the high prevalence of NSIs among
HPs, particularly among staff nurses. HPs have always been known to
be at risk of contracting acquired infectious diseases. In light of new
emerging communicable diseases with new or unknown pathogens
as causative agents, the prevention of NSIs among HPs has acquired
significant value. Periodic health education campaigns should be
promoted, and strict adherence to standard precautionary protocols
should be made mandatory to prevent and minimize the incidence
of NSIs among HPs. Periodic updates about PEP should also be made
to raise awareness among HPs.
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