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ABSTRACT
Objective Needlestick and sharps injuries among 
healthcare workers (HCWs) pose significant occupational 
health problems. We aim to provide incidence and other 
epidemiological aspects of needlestick and sharp injuries 
(NSSIs) among HCWs in a tertiary teaching hospital in 
Indonesia, to inform the evaluation of NSSIs prevention 
programme.
Methods A cohort study was conducted at Cipto 
Mangunkusumo Hospital in Jakarta. We analysed data 
of the sharps injury programme at the hospital between 
January 2014 and December 2017. Incidence of NSSIs 
was calculated per 1000 person- years (1000- PY).
Results Over the 4- year period, a total of 286 NSSIs 
were reported. The mean NSSIs incidence rate for 4 years 
was 13.3/1000- PY, peaking in 2015 (15.5/1000- PY) then 
decreasing afterward. Most NSSIs were experienced by 
nurses (42.7%), but the highest incidence was among 
midwives (18.9/1000- PY), followed by nurses, medical 
students and medical doctors (15.2/1000- PY, 12.6/1000- 
PY and 11.8/1000- PY, respectively). The devices causing 
the highest proportion of NSSIs were hollow- bore needles 
(66.8%), followed by suture needles (14.3%) and solid 
needles (10.8%). 9.4% of NSSIs were related to insulin 
pen injection. Of all the incidents, 31.3% occurred during 
surgical procedures, 25.9% during blood collections, 
14.3% during administering injection of drugs and 13.3% 
during waste cleaning.
Conclusion In conclusion, this study showed varied 
incidences of NSSI among different occupations, with the 
highest among midwives and nurses. Many unsafe work 
practices still continue, which is of utmost concern. We 
suggest opportunities for prevention including training and 
cultivating safer workplace practices.

INTRODUCTION
Healthcare workers (HCWs) are at greater 
risk of occupational exposure to needlestick 
and sharp injuries (NSSIs). Needlestick and 
sharps injury is defined as the parenteral 
introduction of blood or other potentially 
infectious materials by needles or sharp 
devices, including but not limited to needles, 
lancets, scalpels and contaminated broken 
glass used during the performance of their 

duties.1 NSSI is sometimes called a percuta-
neous injury.

Globally, about one in three HCWs are at 
risk of injury annually. The pooled 1- year prev-
alence was even higher in low- income and 
middle- income countries at 36.3% (95% CI 
30.3% to 42.2%) and 41.8% (95% CI 36.7% 
to 46.9%) compared with 24.8% (95% CI 
19.4% to 30.2%) in high- income countries.2

Following NSSIs, more than 20 types of 
bloodborne pathogens can be transmitted. 
Despite the availability of effective treat-
ments, the possibility of getting HIV, hepatitis 
C virus (HCV) and hepatitis B virus (HBV) 
may lead to HCWs’ psychological distress, 
including depression, anxiety, post- traumatic 
stress disorder and an impaired quality of life. 
The estimated transmission rates for HIV, 
HCV and HBV following percutaneous injury 

Strengths and limitations of this study

 ► This study research was the first study reporting 
comprehensive data of needlestick and sharp inju-
ries (NSSIs) in Indonesia.

 ► The baseline data presented here will allow us to 
improve the reporting system, considering more 
safety devices and designing more appropriate 
NSSI prevention training programmes such as 
mandatory NSSI induction for regularly changing 
healthcare workers (HCWs) within the hospital. A 
national sharps injury surveillance programme is 
recommended to mitigate risk and assist in policy 
translation.

 ► The first limitation of the study was the self- 
reporting system data. We did not investigate the 
under- reporting rate, the attitude and work practic-
es of HCWs and other important factors in reporting 
NSSIs.

 ► Second, the study was limited a singular tertiary 
teaching hospital; therefore, the results cannot be 
generalised to all settings. Nevertheless, this study 
involved diverse types of HCWs, including cleaning 
staff members.
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are 0.2%, 1.8% and 30%, respectively, but only HBV can 
be prevented by vaccination.3 NSSIs generate significant 
direct costs due to postexposure management, indirect 
costs such as counselling, staff absence and compen-
sation, further potential costs and intangible costs.1 4 A 
systematic review in 2016 showed that outside from costs 
for treating infections, the medians of the means were 
US$425 (range 48–1516) for direct costs and US$322 
(range 152–413) for indirect costs of needlestick injury.4

Little is known about the type of incidence of NSSI 
among HCWs in Indonesia. Available publications were 
mostly survey studies among particular professions that 
implied many recall biases.5 6 A model developed in 
2005 predicted that sharps injuries among HCWs led to 
an estimated 1445 HBV infections, 399 HCV infections 
and 18 HIV infections in Indonesia.7 Although NSSIs 
prevention programme is included in standard preven-
tion programmes, national sharps injury surveillance 
programme is not available and injured workers only 
voluntarily report the incidence to healthcare authorities, 
thus masking the true prevalence.

We aim to provide incidence and other epidemiolog-
ical aspects of NSSIs among HCWs in a tertiary teaching 
hospital in Indonesia, to inform the evaluation of the 
NSSIs prevention programme.

METHODS
This cohort study was conducted at Cipto Mangunkusumo 
Hospital in Jakarta, the capital of Indonesia. This tertiary care 
hospital is linked with the Faculty of Medicine, University of 
Indonesia with a capacity of 1064 beds. We considered that 
HCWs—including all paid and unpaid persons working in 
the hospital–have the possibility of exposure to infectious 
blood and other potentially infectious fluids. Therefore, we 
included a variety of HCWs such as doctors, nurses, labora-
tory technicians, medical students, cleaning and other auxil-
iary staffs.

We analysed data from the hospital sharps injury 
programme from January 2014 to December 2017. The 
injured HCWs filled the special forms and were referred 
to our team for investigation and further assessments. 
According to the evaluation, investigations of potential HBV, 
HCV and HIV infections were conducted and postexposure 
prophylaxis were started immediately as needed. The form 
incorporates questions on HCWs’ demographic, locations of 
injury, type of devices used, circumstances leading to injury, 
actions taken immediately after injuries and description of 
possible sources of infection. In order to avoid bias, we used 
a form that was standardised and designed for occupational 
postexposure prophylaxis programme. HCWs have to report 
and complete the form within 24 hours after injury.

We included age, sex, exposed place, reporting time and 
source patient’s bloodborne infection status in the descrip-
tive analysis. Incidence of NSSIs was calculated per 1000 
HCWs per year. The total number of HCWs per year was 
obtained from the hospital and the Faculty of Medicine’s 
human resource department and grouped into doctors, 

nurses, medical students, midwives, laboratory technicians, 
pharmacists and cleaning staffs. SPSS V.23.0 (SPSS) was used 
for the analysis and Microsoft Excel was used for graphics. 
HCWs who did not complete the form were excluded in this 
study.

Verbal informed consents were obtained. We informed 
the participants that personal identifiers were anony-
mised prior to data processing for confidentiality.

Patient and public involvement
Patients and public were involved in the conduct and 
dissemination plans of our study research.

RESULTS
Over the 4- year period (2014–2017), there was an average 
of 7760 HCWs yearly with a total of 286 NSSIs who all 
completely filled the form and reported the incidence. 
Table 1 shows that the majority of NSSI cases occurred 
in the hospital wards (37.1%) and emergency room 
(26.2%), followed by the operating theatre (15.7%). 
Three cases occurred in the hospital morgue facility 
(1%). The source patient’s bloodborne infection statuses 
were mostly unknown (63.5% for HIV, 65% for HBV and 
65.7% for HCV). In the remaining NSSIs, the source 
patients were most frequently represented by HIV- 
infected patients in 31 cases (10%) and less frequently by 
HBV- infected patients (16 cases, 5.6%) and HCV- infected 
patients (16 cases, 5.6%).

The mean NSSIs incidence rate for 4 years was 13.3 
per 1000 person- years, increasing in 2015 (15.5 per 1000 
person- years), then declining afterwards (table 2). Of all 
reported cases, most NSSIs were experienced by nurses 
(42.7%), followed by doctors (38.5%). However, the 
highest incidence rate was found to be among midwives 
(18.9 per 1000 person- years) as seen in figure 1.

Table 3 shows the types of needles and sharps devices 
related to NSSIs. The devices associated with the highest 
proportion of NSSIs were hollow- bore needles (66.8%), 
followed by suture needles (14.3%) and solid needles 
(10.8%). Syringe needles were the most common 
hollow- bore needle- related injuries (45.5%). Insulin pen 
injection- related incidents had the same proportion with 
catheter- stylet- related incidents (9.4%). Lancets that are 
used to examine blood glucose levels also caused notable 
number of NSSIs in the hospital (10.1%).

Of all reported cases, 45.8% occurred when using 
the devices, 40% before and 12.3% during disposal of 
devices. Of all the incidents, 31.3% occurred during 
surgical procedures, 25.9% during blood collections, 
14.3% during administering drug injections and 13.3% 
during waste cleaning. Recapping practices resulted in 
only 5.9% of all NSSIs (table 4).

DISCUSSION
Accidental injuries with needles or other sharps are still 
common among HCWs. Although the risks of devel-
oping HIV, HBV, and HCV are small, the consequences 
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of these occupational injuries are serious and worrisome. 
This present study was conducted at the tertiary teaching 
hospital in Indonesia to investigate the incidence of 
voluntarily reported NSSIs and the first in Indonesia to 
provide real data on NSSIs.

Overall incidence of NSSIs in this study was 13.3 inju-
ries per 1000 HCWs- years. Our result is considered low 
compared with many other reports. Other studies in 
Singapore, Korea, Turkey, Poland and Germany have 
reported higher incidence rates of between 19 and 45 per 

1000 HCWs.8–12 However, a study evaluating data from the 
Malaysian national sharps injury surveillance programme 
estimated the incidence of NSSIs was 6 injuries per 1000 
HCWs, lower than our study.13 These conflicting results 
might be due to different settings, study designs, and 
methods for injury reporting. However, since our data 
were based on a voluntary reporting system, we acknowl-
edge the issue of unreported NSSIs, which might under-
calculate the true incidence of NSSIs in our hospital. The 
unwillingness to report any work- related injuries was still 
common among HCWs. The under- reporting rates esti-
mated in other studies vary between 42% and 95%.10 14–16 
There are several reasons for not reporting injuries: (1) a 
lack of awareness regarding the reporting system or of the 
need to report NSSIs, for fear of getting into trouble, (2) 
concerned about being perceived as lacking clinical skills, 
(3) embarrassment, (4) perception that the extent of the 
injury was light or having antibodies conferring protec-
tion against disease and (5) dissatisfaction with follow- up 
investigations by officials after reporting the events.16–19 
Further studies are warranted to define the real incidence 
of NSSIs in our institution, as well as possible reasons 
for under- reporting, and to find a new and appropriate 
reporting system to reduce this under- reporting situation.

It was not surprising that the significant number of 
injuries were reported by nurses (42.7% of total reported 
case, incidence 15 per 1000 nurses- years). As a common 
pattern of studies around the world, nurses were more 
likely to get NSSIs than other professions.10 11 14 15 20 Due 
to the nature of nursing work, nurses spend more hours 
in direct contact with the patients and undertake more 
procedures with hollow- bore needles as the most common 
device related to NSSIs.21 Nurses are usually responsible 
for blood collection, administering drug injections and 
venipuncture, which are also common circumstances 
for NSSIs in our study (14.3%, 25.9% and 6.6%, respec-
tively), as well as disposing sharp devices. Although in our 
study, midwives had the highest incidence rate of NSSIs, 
this finding needs to be interpreted cautiously as it was 
probably a trend of increasing reportable injuries among 
an average of 66 midwives in the hospital. However, 
special training for prevention needs to be addressed in 
this group since midwives are also likely to have more 
contact with blood and body fluids during delivery. Apart 
from managing delivery, midwives have similar duties as 
nurses such as phlebotomy and drug administration to 
patients. In Indonesia, midwives’ education programme 
is not a continuation of the general nursing programme. 
However, training on infection control standards are 
included during orientation programmes within the 
hospital.

In the present study, NSSIs occurred most commonly 
during surgical procedures (31.3%), followed by blood 
collection (25.9%). Stitching with suture needles contrib-
uted to 14.3% of NSSIs, as a majority of incidents were 
in surgical room (table 4). Our data correspond with 
studies in Malaysia, Singapore and Egypt.13 22 23 In a study 
by Ishak et al, stitching injuries were found to be the 

Table 1 Epidemiological characteristics of needlestick and 
sharps injuries among healthcare workers during 2014–2017 
(n=286)

Feature N (%)

Healthcare workers characteristics

Gender

  Male 90 (31.5)

  Female 196 (68.5)

Age

  <30 years 166 (58.0)

  30–40 years 87 (30.4)

  40–50 years 21 (7.3)

  >50 years 9 (3.1)

  No data 2 (0.7)

Exposed place

  Ward 106 (37.1)

  Emergency room 75 (26.2)

  Operating room 45 (15.7)

  Laboratory 29 (10.1)

  Ambulatory clinic 27 (9.4)

  Morgue 3 (1)

  Reporting time

  Within 24 hours 256 (89.5)

  More than 24 hours 30 (10.5)

Source patient: bloodborne infection status

HIV status

  Positive 31 (10.8)

  Negative 73 (25.5)

  Unknown 182 (63.6)

HBV status

  Positive 16 (5.6)

  Negative 84 (29.4)

  Unknown 186 (65)

HCV status

  Positive 14 (4.9)

  Negative 84 (29.4)

  Unknown 188 (65.7)

HBV, hepatitis B virus; HCV, hepatitis C virus.
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result of being stuck with needles placed at inappropriate 
locations, being stuck with a needle during a collision, 
related to equipment disposal, or accidentally dropped 
equipment.13

Another event category that contributed to NSSIs 
includes injuries during waste cleaning (13.3%), whether 
by cleaning staff or other professions. The number of 
injuries occurring during this process depended on the 
number of needles and sharp devices in the area, as well 
as the incorrect disposal behaviour by the original users of 
the items.24 Cleaning staff members in our hospital were 
outsourced from other companies, hence it was inevitable 
that personnel changed regularly. Strict controls need 
to be implemented to properly dispose of needles and 
sharps device waste.

The majority of the injuries were largely due to hollow- 
bore needle injuries (66.7%), mainly disposable syringes 
(45.5%), which is consistent with the results of many 
previous studies.14 20 23 25 Recapping practices resulted in 
some NSSIs in our study. Due to limited resources at the 
hospital, safety- engineered devices (SEDs) were rarely 
used.

The use of insulin cartridge delivery pens have widely 
replaced traditional syringe injection since it was intro-
duced in the 1990s. Despite its many benefits, including 
ease of use and transport, greater dose accuracy and 
reduction to needle phobia, this type of NSSI in HCWs in 
a hospital setting is now increasing. Our study indicated 
that 9.4% of NSSIs in the hospital were related to insulin 
pen injections. A recent survey among hospital nurses 

Table 2 Needlestick and sharps injury rate and risk according to professions and years (2014–2017)

Profession N
Incidence per 1000 
person- years 95% CI

Year

  2014 67 12.7 9.9 to 16.0

  2015 84 15.5 12.4 to 19.2

  2016 78 14.2 11.3 to 17.7

  2017 57 10.4 7.8 to 13.4

Profession

  Nurse 112 (42.7%) 15.2 13.0 to 18.0

  Medical doctor 110 (38.5%) 11.8 9.0 to 14.0

  Medical student 23 (8.0%) 12.6 7.0 to 18.0

  Cleaning staff 16 (5.6%) 8.2 5.0 to 13.2

  Midwife 5 (1.7%) 18.9 6.0 to 44.0

  Laboratory technician 4 (1.4%) 7.4 2.0 to 19.0

  Pharmacist 1 (0.3%) 0.6 0.0 to 3.0

  Others (technician, administrative staff) 5 (1.7%)

Figure 1 Incidence rate of needlestick and sharps injuries according to occupation (per 1000 person- year).
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in China reported that the incidence of insulin pen 
injection- related NSSI was 10.2 per 100 000 injections. 
About 40% of nurses experienced at least one insulin 
pen injection- related NSSIs sometime in the past.26 An 
increasing prevalence of diabetes in Indonesia will have 
implications on insulin pen injection- related NSSIs in 
the future. In addition, the use of finger prick lancets for 
blood glucose monitoring in our hospital also caused a 
significant number of NSSIs (10.1%). Recently, a study 
in Malaysia also observed that other non- specific tasks 
(14%) such as finger prick for blood glucose monitoring 
or cleaning of devices were important causes of NSSI.22 A 
pilot implementation study for the use of SED lancets in 
South Korea demonstrated a promising result in reducing 
the lancet- related NSSIs to zero incidence.27

However, not all application of needles with an SED will 
result in a decrease of NSSIs, as shown in a recent study 

in the Netherlands and a systematic review by Reddy et 
al.28 29 Findings from previous meta- analysis evaluating 
effectiveness of different interventions for NSSIs preven-
tion concluded that the most effective intervention is a 
combination of safety training and proper use of SED.30 
Moreover, provision of feedback to the manufacturers to 
keep improving the design is critical.28

The results of our study should be interpreted in the 
context of study limitations. The most important limita-
tion was that the data was based on a self- reporting system. 
We did not investigate the under- reporting rate, the atti-
tude and work practices of HCWs, and other important 
factors in reporting NSSIs. However, since this is the first 
study reporting comprehensive data of NSSIs in Indo-
nesia, the baseline data presented here will allow us to 
improve the reporting system, considering more safety 
devices and designing more appropriate NSSI preven-
tion training programme for regularly change HCWs 
within the hospital. Since the introduction of electronic 
health record system in our hospital, incorporating NSSI 
reporting system into this electronic system would be the 
most pragmatic approach. Hopefully sharps injury registry 
will soon be initiated by policy- makers at a national level.

The study was also limited to situation in tertiary 
teaching hospital; therefore, the results cannot be gener-
alised to other settings. Nevertheless, this study involved 
diverse types of HCWs, including cleaning staff members.

CONCLUSIONS
In conclusion, this study showed varied incidences of 
NSSIs among different occupations, with the highest inci-
dence rates among midwives and nurses. The continued 
presence of many unsafe practices remain an important 
concern that needs further training in order to provide 
a safer workplace for HCWs. Further research on overall 
reporting processes and qualitative evaluation is needed 
in designing a prevention programme to reduce NSSIs. A 
national sharps injury surveillance programme should be 
recommended to mitigate the risk of NSSIs and assist in 
policy translation.
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