DOI: 10.7860/JCDR/2016/17973.8221

Health Management
and Policy Section

ABSTRACT

Introduction: Needlestick and sharps injuries (NSls), are
among the main job-related injuries that health care workers
experience. In fact, contraction of hepatitis B or hepatitis C from
work-related NSls is one of the most common occupational
hazards among health care workers.

Aim: The aim of this study was to determine the factors
associated with NSls in health care occupation.

Materials and Methods: In this study, a systematic and
purposive review with emphasis on the research question
was run to retrieve, evaluate and consolidate the required
information. The following four key words were used to search
for the relevant articles published from January 1998 to May
2015: NSl health care workers, risk factor and factors associated,
in Science direct, EBSCO Host, PubMed, ProQuest, SID and
Cochrane Library. Several steps of evaluation were taken to
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select and analyse the full texts of relevant articles. According
to the inclusion criteria, we finally selected 11 articles from the
18642 retrieved articles.

Results: The data of the analysed articles indicated that the
highest incidence of NSIs was seen in nurses and that the
associated factors were age, level of education, number of
shifts per month and history of related training. The highest
rate of NSls was related to instrument preparation followed by
injection and recapping of used needles. Findings show that
health care workers suffer a high rate of needlestick injuries.

Conclusion: It was seen that device, location, or action cannot
be separately considered as responsible for all types of the
NSls. Rather, each of them has a contribution to the NSlIs.
Nevertheless, factors with higher frequency should be given a
higher priority.
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INTRODUCTION

Health Care Workers (HCWSs) are at high risk for job-related
infection due to biological factors because these workers are
frequently exposed to human body fluids. Each year, hundreds
of thousands of HCWs face the risk for blood-borne diseases
which are acquired in job situations due to needlestick and sharps
injuries (NSls) [1].

NSls, which can be prevented, are among the main job-related
injuries that registered nurses experience in hospitals [2,3]. Among
the main potential problems caused by NSls, there are infectious
diseases such as hepatitis B, hepatitis C and HIV. These diseases
are transmitted by blood pathogens derived from contaminated
needles or sharp device [4-7].

The number of percutaneous injuries per 100000 inpatient-days is
estimated to be 2.43 in nurses, each year, approximately 10-fold
higher than 0.23 which has been reported for medical doctors,
and 0.20 for technologists. Furthermore, in Taiwan, hepatitis B and
hepatitis C are endemic, with prevalence rates of 17.3% and 4.4%
in the general population, respectively [8,9].

Due to their duties or some other reasons, HCWs are frequently
at risk for exposure to NSls [10]. These injuries constitute a major
threat to HCWSs’ psychophysical well-being [11]. The average
risk of being infected with HIV from various types of job-related
exposure is estimated to be low in comparison to the risk of being
infected with hepatitis B virus (HBV) or hepatitis C virus (HCV)
[10,12,13]. The reported risks of contracting infections after
sustaining pathogen-positive NSls were 0.3% for HIV, 6.0-30.0%
for HBV, and 0%-10.0% for HCV [14]. Previous studies have
shown that in the population of Taiwan, the seropositivity rate for
HBsAg and HCV antibody is 15%-21% and 2.5%, respectively.
In fact, contraction of HBV or HCV from work-related NSls is
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one of the most common occupational hazards among HCWs
in Taiwan [14].

In addition to causing potential threats due to infectious diseases,
NSls impose direct costs which are spent for laborotory tests such
as tests for HIV antibodies, hepatitis B serology, and a baseline
test for anti-hepatitis C, along with treatment costs spent for
these conditions [6]. Other costs are related to post exposure
prophylaxis for registered nurses as well as the economic loss
imposed on hospitals because of absence from work [15]. The
costs of the tests and treatments for NSls are estimated to range
from $6.1 million in France to $118-591 million in the USA per
year [16]. At a tertiary care hospital in Mumbai, India, nearly Rs
9000/HCW/episode of needlestick injury are paid as short-term
expenses [17]. A comprehensive review of relevant studies has
demonstrated that the NSIs were associated with three major
factors: engineering factors including the form of sharp devices
and barrier devices, organizational factors including the existence
of supplies and policies for reporting and behavioural factors
like recapping and disposal-related issues [18]. Consistent with
the cited review, The World Health Organization has reported
the unavailability of engineering controls to make sure that safer
needle devices are accessible, inadequacy of hospital staffing,
and failure to replace needle caps after use to be some risk factors
[19]. Based on the International Health Care Worker Safety Center,
in the USA, injections accounted for 23.6% of NSIs and drawing
venous blood accounted for 11.5% of NSIs. The review of the
studies carried out in the USA, United Kingdom, Germany, France,
Italy, and Spain shows that a significant proportion of NSlIs are
caused by injections, intravenous-related tasks, and use of safety
engineered needle devices to do these tasks [20]. The aim of the
present study was to assess the factors associated with NSls in
health care occupations.
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MATERIALS AND METHODS

Search Strategy and Inclusion Criteria

Investigation strategy: This systematic review has considered the
incidence of NSIs and sought to determine the factors associated
with such injuries within health care occupations. The major
questions of the present study were: “What is the incidence rate of
NSIs in HCWs in the previous studies?” And “what are the major
findings of the studies reviewed regarding the factors associated
with such injuries among health care occupations?” Data collection
was performed by four inclusion criteria: 1) Published within the
past 16 years (January 1998-May 2015); 2) Published in English
and Persian languages; 3) Published in trustworthy peer-reviewed
scientific journals; and 4) Occurrence of the keywords in titles or
abstracts. The following words were used independently and then
in combination to search for in databases and electronic journals:
Occupational exposure; needlestick injuries; health care worker;
risk factor; factors associated. The articles on the needlestick with
accessible full text were searched for in Science Direct, EBSCO
Host, PubMed, ProQuest, SID and Cochrane Library.

According to the inclusion criteria, 18642 articles were retrieved.
Each step of this process was carried out by two researchers.
First, the articles which did not comply with the inclusion criteria or
were duplicated were ruled out (n=18171). Secondly, some articles
were ruled out on the basis of title and abstract (n=422). In the
third step, the full texts of the remaining 49 articles were read and
38 articles were ruled out based on the content of the articles. In
the final step, eight articles in English and three articles in Persian
language were picked out and their full texts were reviewed and
analysed. The process of selecting articles was systematically
performed in three steps [Table/Fig-1]. The data obtained from
each article included the author(s), the time and location of the
study, the method of sampling, the methodology, and the major
findings [Table/Fig-2].

RESULTS

The data of the analysed articles indicated that the highest
incidence of NSls was seen in nurses [Table/Fig-2]. Various factors
resulted in these injuries including overcrowding of hospital wards,
failure to observe universal precautions, and patients' fault [21,22].
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[Table/Fig-1]: Process of selecting articles for review.
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The highest injury incidence happened during emergency care
[23]. Injured sites included finger tips, hands, and face/eyes. The
frequency of NSIs was compared based on different demographic
variables [24].

The highest NSls incidence was related to instrument preparation,
followed by injection and recapping of used needles [24-26].
The incidence of NSIs has been reported to be associated with
age, level of education, immunization status, number of shifts per
month, and history of related training [27].

NSIs are more likely to happen in understaffed departments
than adequately staffed departments, and to nurses who work
mixed shifts than those who didn't [22]. The results indicated an
association between the NSIs and gender, so that the majority of
NSIs happened to women [27]. The results demonstrated that the
most significant risk factor for NSIs was closely associated with
an increased odds ratio for sharps injuries, being senior or nursing
officer, having work experience for less than 10 years, working
long hours and not using gloves [9,24,28].

DISCUSSION

This systematic review demonstrated the results of 11 articles
which investigated the prevalence of NSls and their association with
risk factors among HCWs who cared for the patients in hospitals
directly. A limitation of this systematic review is the potential bias
due to the research strategy.

Various studies have indicated that there are wide variations in
the prevalence of NSIs among HCWs [4,18,29,30]. The variations
in the NSIs prevalence in different regions can be explained by
different number of HCWs per hospital, various work cultures and
environments, differences in availability of resources, measurement
methods and research designs.

In this study, the majority of the exposed HCWs were nurses [22],
which is similar to a study in Taiwan [12]. This can be explained
by the fact that nurses perform the majority of the injections and
intravenous fluid administration. Basically, nurses are the main
health care professionals that deal with injections and sharp
objects; moreover, the number of nurses is generally higher in
comparison to other occupational groups in hospitals. It should
not be forgotten that not having enough nurses in hospitals is also
a problem per se.

The main reasons for occupational exposure to Blood and Body
Fluids (BBFs) in this study were: a sudden movement of the patient
during blood sampling or during the intramuscular or venous injection
of drugs; during childbirth; during the handling of specimens; during
the recapping of specimens; during the handling and collection of
waste; or due to a lack of Personal Protective Equipment (PPE)
[24], which is in agreement with Dessie study [31]. Most published
works have recommended that training be given on wearing gloves
in every procedure and other PPE whenever necessary to prevent
occupational exposure to BBFs and NSIs [19,27,32]. In Yenesew
and Fekadu study, 54% of the participants reported that they wore
gloves during the last health care procedure [24], which is lower
than Dessie study (85%) [31].

Previous studies have clearly confirmed the significance of
engineered safety devices in decreasing NSIs [19,25,27].
Yenesew and Fekadu consider using safety devices as the best
way to decrease NSIs and protect against the associated risks
[24]. Previous studies have also demonstrated that interventions
on safety devices use is more effective compared to educational
workshops conventionally held for health care providers [23,32].
Notably, while education is an effective tool in reducing NSls, it has
been proved to be not as effective as safety devices.

In the present study, training was the most significant factor for the
incidence of NSls among the nurses [21,33]. The nurses who did
not participate in any training sessions regarding prevention and
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dealing with NSls in their workplace faced a significantly higher risk
of suffering such injuries in comparison with those participating in
some type of training [9]. This finding has great significance for
planning for preventive measures in developing countries, where
organizing appropriate training is a more practical goal than
supplying expensive equipment.

The present study demonstrated that the risk for NSls significantly
increased among those who usually or always did needle
recapping in comparison to those who did not [24,26,34]. This
finding is compatible with other studies [29,30,35,36]. Using
gloves during work with sharp devices is a suggested preventive
measure suggested and observing this measure appears to be
an indicator of risky behaviour [9,19]. HCWs that only sometimes
or never wore gloves faced a significantly higher risk of suffering
NSlIs compared with those who wore them regularly. Some of the
studies have associated use of gloves with observing precautions
in general [6,27, 33]. Needle recapping, placing sharps containers
and not wearing protective gloves are factors that can be improved
through training, but unavailability of protective equipment and safe
needles can regularly be observed in many developing countries
and may somewhat explain risky behaviours among HCWs.

This systematic review has found no randomized control trials
(RCTs) attempting to decrease NSIs. This means that the designs
of the studies were either cross-sectional or retrospective. The
rarity of RCT designs has led to the fact that reliable scientific
evidence is unavailable based on the available studies. Therefore,
more emphasis and investment need to be placed on randomized
controlled trials.
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In the present study, the high prevalence of NSls was also because
of other factors including heavy patient load [21]. Governmental
hospitals are overloaded and because of the essence of urgency
in certain wards like emergency, labour rooms’ HCWs are likely
to neglect and not to observe universal preventive measures
[2,27,34]. Other risk factors were long work hours and inadequate
experience [37]. Future research should explore the type of training
which is most effective. This emphasizes the importance of
considering perceived benefits and threats while developing plans
to decrease NSIs among HCWs. When the interns understood the
threats of acquiring a disease and benefits of wearing gloves, they
observed the standard precautions more than ever.

LIMITATION

This review article suffers from some limitations. It is a review of
the previous studies that were conducted in different time periods.
Therefore, the distribution may be incorrect, though the studies
were screened using STROBE checklist for observational studies,
conducted on the factors associated with NSls in health care
occupations. The personnel in these occupations are in direct
contact with different patients everyday and consequently are
exposed to higher risk. The questions that were formulated to
extract information regarding NSIs from the study participants
were diverse in different studies; therefore, it was difficult to
compare the results of the selected studies and common findings
were reported. Furthermore, attempts were made to include all the
published literature on the risk factors and factors associated with
NSlIs in health care occupations, but it is likely that some important
findings, especially conference proceedings and dissertations,

[Table/Fig-2]:. Methodological characteristics of the reviewed studies.

No | Author Methodology Samples Country Results
1 Smith et al., [22] Descriptive- 509 nurses China Nurses who reported their departments were understaffed were more likely to suffer
exploratory needlestick injuries than nurses who told their departments were sufficiently staffed.
Nurses who worked mixed shifts were more likely to sustain NSls than those who did
not.
2 Nsubuga and Descriptive 526 nurses and Africa Lack of training was the most important risk factor for needlestick injuries; working for
Jaakkola [9] midwives more than 40 h/week, replacing needle caps most of the time, and not wearing gloves
when working with needles.
3 Lotfi and Gashtasbi | Cross-sectional | 90 health center Iran Important risk factor for needlestick injuries was working night shifts; other important
[21] study personnel risk factors included lack of training on such injuries, number of patients attended daily
or nightly and recapping needles.
4 Rampal et al., [25] | Cross-sectional | 345 health care Malaysia Staff nurses suffered the highest prevalence. The causes of needlestick injuries were
study workers mainly replacing needle caps. Majority said that they dispose of needles or sharp
devices instantly after use in sharp bins, most of them did not separate needles from
syringes before throwing away and did not dissemble needles or sharps with hand
and restore needle caps after use.
5 Bijani [26] Cross-sectional | 246 nurses Iran Independent risk factors for needlestick injuries were recapping used needles
study habitually and consecutive shift works.
6 Habib et al., [27] Cross-sectional 216 nurses Pakistan Most injury causing instruments and needlestick injuries were reported at bedside and
study selected by wards, the professionals did not participate in any educational sessions, seminars or
convenience workshops related to needlestick injuries during their job.
random sampling
7 Martins et al., [28] Cross-sectional | 363 health care North The major risk factor was working in health services for more than 10 years. Another
study workers Portugal important associated factor was being over 39 years old.
8 Parsa-Pili et al., Cross-sectional | 97 health care Iran A significant association was observed between the risk of needlestick injury and
[33] study workers age, gender, work experience of less than two years and education. The majority of
needlestick injuries happened at the ICU and CCU.
9 Afridi et al., [34] Cross-sectional | 497 health care Pakistan Factors which are found to be highly associated with needlestick injuries were
study workers experience of more than five years and working as nurse than doctor, working in
surgical wards and being a female. Most repeatedly quoted cause of needlestick
injuries was injecting medicine and drawing blood, followed by doing needle recapping
by two hands.
10 Yenesew and Cross-sectional | 317 health care Northwest The reasons for job-related exposure to blood and body fluids were: the sudden
Fekadu [24] study professionals Ethiopia movement of a patient during blood sampling or the intramuscular or venous injection
of drugs during childbirth; during the handling of specimens; during recapping of
specimens; during handling and collection of waste; and due to lack of personal
protective equipment.
1 Ashat et al., [23] Descriptive 107 health care India The major factor for the exposure was heavy patient load. Most injury instances
workers happened during emergency care. The most conventional action after exposure was
cleaning with spirit.
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have not been included mainly because of the type of the search
strategy adopted in this review article.

CONCLUSION

The results demonstrated that device, location, or action cannot
be separately considered as responsible for all types of NSlIs,
but each of them in turn can contribute to the injury. Safety
devices must be used more frequently by HCWs, and educational
programs with close monitoring for practices to reduce the NSls
must be developed and administered. Furthermore, attention
should be paid to decreasing excessive workloads and to sufficient
training for particular work duties among the HCWs. Hospitals can
decrease NSIs by creating work environment that has adequate
staff and resources. Minimizing emotional exhaustion at work as
well as providing safety-engineered devices and equipment can
be useful in this regard. Periodic training on appropriate and safe
work procedures should be provided for HCWs so that injuries can
be avoided.

The intermittent preventive educational program for personnel,
especially the young nurses, should be emphasized. Hospitals
should reduce such injuries by establishing desirable work
environments through providing sufficient staff and safety
equipment, and implement organizational programs.
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