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ABSTRACT
Objectives: Percutaneous injuries create an occupational risk shared for all health workers. Our study aimed
to identify the epidemiology of incised wounds that have occurred within the past four years and the effectiveness of preventive measures at the Kahramanmaraş Sütçü İmam University Faculty of Medicine Hospital.
Methods: This research was carried out retrospectively with the incised wound cases that occurred at the
KSU Faculty of Medicine Hospital between January 1st, 2013 and December 31st, 2016. Health personnel were
examined in terms of gender, professional job position groups, forms of injury, locations of injury, compliance
with protective barriers used, and precautions taken.
Results: The most frequently injured bodily region was the left hand with 122 (51.2%), followed by the right
hand with 104 (43.6%). The most frequent injury took place while recapping to cover the tip of a needle with
86 (36.0%). No type of protective equipments was used for 169 (71.0%) of the health personnel who were
included in the study.
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Conclusion: That there was high noncompliance with the use of protective equipment revealed that health
workers needed to be subjected to certain, periodic training. In addition to this, the care for injuries and the
provision of training in which the infection control committee needed to be referred to in situations of injury
was brought to the forefront.
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Infections that pass on through contact with blood, bodily fluids, and blood products by
means of droplets and respiration create shared occupational risk for all health workers.[1]
The direct contact of blood or other bodily fluids or percutaneous contact of sharp-tipped
cutting tools incised wounds (IW)-can lead to some viral, bacterial, parasitic, and fungal
infections as a result.[1,2] More than 50 different infections can be transmitted to health
workers, primarily the 26 indicated viruses (Table 1).[2] The Hepatitis viruses as a result of
occupational exposure in health workers is the most frequently encountered and transmitted virus group.[3] The contaminants of hepatitis viruses from incised wounds contaminated
with infected blood indicate whether the patient received treatment, the type of cuttingperforating tool with which percutaneous contact occurred, and whether or not precautions were taken during this.[3,4]
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While the risk of infection contamination for the Hepatitis B virus (HBV) as a result of percutaneous contact is roughly 6-30%, this rate is 1.8% in the infection of the Hepatitis C virus (HCV).
[4]
Viral hepatitis is a significant health issue in many countries that affects some groups more
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Table 1. Infections frequently transmitted to health
workers [2]
Pathogen

past four years effectiveness of preventive measures at the
Kahramanmaraş Sütçü İmam University (KSU) Application
and Research Hospital.

Exposure

Exposed worker

CCHF

Percutaneous

Health worker

METHOD

Hepatitis B virus

Percutaneous

Health worker

Hepatitis C virüs

Percutaneous

Health worker

HIV 1

Percutaneous

Health worker

Hepatitis D virus

Percutaneous

Health worker

Hepatitis G virus

Percutaneous

Health worker

Varicella zoster virus (VZV)

Percutaneous

Health worker

Herpes simplex virus-1

Percutaneous

Health worker

Bolivian VHF (Machupo virus)

Percutaneous

Health worker

Brazilian VHF (Sabia virus)

Percutaneous

Lab. worker

Dengue fever

Percutaneous

Health worker

Kyasanur

Percutaneous

Lab. worker

Marburg

Percutaneous

Health worker

West Nile Virus

Percutaneous

Lab. worker

This research was carried out retrospectively with the
monitor forms created by EKK and occupational health
and safety (OHS) nurses for incised wound cases that occurred at the KSU Application and Research Hospital between January 1st, 2013 and December 31st, 2016. Health
personnel were examined in terms of gender, professional
job position groups, forms of injury, locations of injury,
compliance with protective barriers used, and precautions
taken. Serology tables for the times when employees were
administered, were obtained from the hospital information
systems computerized records. The serological indicators
(HBsAg, anti-HBs, anti-HCV and anti-HIV) of the personnel
and patients were studied with the “enzyme-linked immunosorbent assay” (ELISA) method. The times of the training
that the injured personnel received were examined from
the records held by the training nurse. Ethics committee
approval for the study was obtained from the KSU faculty of medicine ethics committee. The acquired data were
evaluated using numerical and percentage calculations in
the Microsoft Office Excel program.

than others.[5] These diseases lead to high rates of death
with latent infection along with economic, social, and psychological problems.[5]
Another viral infection that occurs as a result of occupational exposure is the Human Immunodeficiency virus
(HIV), whose global pandemic has continued since 1984
when it was reported has ceased. The HIV epidemic continues to grow in our country.[6] The percutaneous or mucosal
infection risk with blood contaminated with HIV is between
0.09% and 0.3%.[4,7] Viral hemorrhagic fever infections that
can quickly lead to death apart from the infections that
lay dormant for a long time, like HIV and hepatitis, can be
transmitted most frequently through incised wounds.[4,8]
The Crimean-Congo Hemorrhagic Fever (CCHF) infection
has been well defined in health workers. Following the
first cases reported in Pakistan, cases were reported with
regard to health services throughout the Middle East.[9-12]
Our country is endemic in terms of CCHF, but in countries
where cases are rarely seen, health personnel face an increased risk.[8]
These injuries lead to psychiatric problems as much as
physical ones that may occur after trauma.[13] Serious problems of struggling with occupational focus, deterioration
in family and social relationships, and impacting sexual life
after IWs can be seen.[13] Because IWs lead to psychological
and social problems in health workers, especially in developing countries, they can also lead to a loss of the labor
force and a decrease in the quality of health services.[14]
Our study aimed to identify the epidemiology of incised
wounds recorded by the Infection Control Committee (ICC)
and Occupational Health Safety (OHS) nurse within the

RESULTS
A total of 238 health workers exposed to IWs were included
in the study as a result of the examination of monitoring
forms created by EKK and OHS nurses for incised wounds
between the years of 2013 and 2016 at the KSU Application
and Research Hospital. Of the health personnel exposed to
injury, 146 (61.3%) were women and 92 (38.7%) were men.
A large plurality of the injured personnel are nurses with
94 (39.5%), the rest constituting 65 (27.3%) intern nurses,
56 (23.6%) sanitation personnel, 18 (7.5%) doctors, three
laboratory technicians, and two data entry personnel. The
region of the body injured was seen to be most frequently
the left hand at 122 (51.2%) followed by the right hand at
104 (43.6%). Of percutaneous injuries, 86 (36.1%) occured
while covering needle points, 58 (24.4%) occured because
of instantaneous movement of the patient while administering an injection, 43 (18.1%) occured during medical
waste disposal, 15 (6.3%) occured while placing the needle
point in the waste bin, 12 (5.0)% occured while separating
the needle from the syringe, 12 (5.0)% occured while suturing, 10 (4.2%) occured during an operation, and 3 (1.3%)
occured while administering medication (Fig. 1).
Of the health personnel included in the study, 169 (71.0%)
did not use any kind of protective equipment. For those in-
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4). In the IW monitor forms examined for the years 20132016, the number of personnel referred with IWs for the
year 2013 was 30 (%12.6), 56 (%23.5) in 2014, 72 (%30.3) in
2015, and 80 (%33.6) health workers in 2016.

DISCUSSION
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Figure 2. Use of projective barriers.
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Figure 3. Serology of injured personel.

jured personnel using barrier precautions, 60 (25.2%) used
a single glove, 8 (3.4%) used gloves, aprons, and masks together, and 5 (2.1%) used aprons and gloves. There were no
health personnel who used all equipment prior to the operation (Fig. 2). Of the injured personnel, anti-Hbs was positive in 169 (71.0%). Anti-Hbs, HbsAg, anti-HCV and anti-HIV
were negative in 34 (14.3%) (Fig. 3). In the serology of the
patients who came into contact with blood after the injury,
anti-Hbs, HbsAg, anti-HCV, and anti-HIV werenegative in
115 (48.3%). Serology was not checked in 84 (35.3%). HBsAg was positive in 22 (9.2%) and Anti-HCV was positive in
20 (8.4%). Anti-HIV was positive in two of the patients (Fig.

IW monitoring forms have been filled out at our hospital
since 2010. The gradually increasing number of injuries
within the four-year period our study included was noteworthy. Our hospital moved to its new building four years
ago, and we think that the new units put into service in the
subsequent years, the growing number of intensive care
beds, and the proportionally growing number of workers
due to the increasing number of hospital beds are the factors of this increase. Training for infection control measures,
standard measures, and protective measures is provided
at our hospital to personnel for eight hours at job orientation and then subsequently eight hours a year. It is known
that the training provided with regard to infection control
measures for health workers is effective in increasing the
frequency of notification.[15]
There were no referrals originating from contact with
completely broken skin, mucosal contact, or splashing in
the eye among the 238 injuries that were referred; the entire cases were percutaneous injuries. Any one or few of
reasons of health workers not reporting the occupational
exposures were that they see it risky, doctors and nurses thinking that they know of the means of protecting
against infections transmitted by blood or incidents being seen as unimportant in all occupational groups may
be influential.[15] Of those exposed to injury in terms of
gender, 146 (61%) were women and 92 (39%) were men.
When the injuries are grouped according to occupation,
the highest proportion was nurses with 94 (39%), followed
by intern nurses with 65 (27%), sanitation personnel with
56 (24%), doctors with 18 (8%), laboratory technicians
with three, and data entry personnel with two. It emerged
in our study that women were injured more often, and
women also ended up being injured more in other studies conducted in our country.[1,15] The fact that the nurs-
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ing profession is more often performed by women is the
factor in this. When considering occupational injuries, it
was seen in our study that nurses were injured more. Kaya
et al. showed in their study that 48% percent of those
injured were nurses; Çelik et al. discovered this figure at
44.1% for nurses and 27.1% for intern nurses in the study
they conducted; and Özdemir et al. also found that nurses
were most often injured with 57.5%.[1,16,17] The reason that
nurses are the group that most experiences injuries could
be related to their high frequency of interventional procedures (establishing vascular access, measuring blood
sugar, intramuscular and intravascular injections, etc.) or
the work load resulting from a shortage of staff.[16,18] Doctors were reported as the group most injured in the study
Gücük et al. conducted, and the reason for this was that it
was conducted within a general surgical clinic.[19] The fact
that the study which Merih et al. conducted was done at a
branch hospital with 57 individuals may be a factor in sanitation personnel being the group exposed to the most
injuries.[20] According to International Labor Organization
reports, the nursing profession is most exposed to incised
wounds, and our study is consistent with this.[21]
The region of the body injured was seen to be most frequently the left hand at 122 (51.2%) followed by the right
hand at 104 (43.6%). The injuries most frequently seen in
studies were during injection administering followed by
capping needle tips. It has been shown that disposing of
syringes in the yellow-colored perforating and cutting
tool bins without closing them greatly reduces these injuries.[22,23] In our study, one of the reasons that the most
frequent injuries are in nurses emerged as the result of
instantaneous movement of the patient while administering insulin injections or intravascular applications. Doctors
were injured while suturing and operating. Sanitation officials were frequently injured while disposing of medical
waste. In a study published in our country, it was reported
that 36% of percutaneous injuries occurred while capping
needle tips and as a result of using the left hand.[1]
It was reported in the study Kaya et al. conducted, that
50.6% of injuries occurred while closing syringe caps, 18.1%
occurred while establishing vascular access, and 15.6% occurred while disposing of medical waste (16). It emerged
in our study as well that these incidents took place while
capping needles, consistently with the other studies conducted in our country.
The Centers for Disease Control and Prevention (CDC0 in
the United States introduced the first standard precautions
in 1982 in order to be able to protect health workers from
infection and renewed these recommendations over the
years in line with needs.[23] In line with these recommen-

dations, all patients will be accepted as infected, and the
barrier precautions aimed at this will be observed. The
European Union framework agreement directive aimed at
occupational injuries at hospitals and in the health sector
came into effect in our country in 2013.[24] According to the
current law in effect, the best application to be protected
from infections that may occur as a result of injury is to
comply with the standard precautions that include applications of barriers and with the universal methods that
aim to prevent contact with blood. Training is provided to
employees newly starting work at our hospital by the EKK
and training nurse in order to be able to preclude incised
wounds. When incised wounds occur, the data of personnel is recorded, and the continuity of monitoring is provided by warning the employees hindering controls. The region of the body most exposed to occupational injury were
the hands, and the use of latex gloves is a good barrier for
the hands.[1,23] It was shown that it decreased the amount of
the factors exposed to during injury.[25,26] In our study, the
compliance with standard measures was at a very low level,
and 71% of the injured personnel had taken no precaution.
In the study that Sarı et al. conducted, 21% had not used
any protective measure, and 60% had used only single-layer gloves.[15] In the study that Çelik et al. conducted, 19.9%
had used no protective measure, and 63.3% had used only
single-layer gloves.[1] In the study that Kepenek et al. conducted, 44.9% had used no protective equipment, and 50%
had used only single-layer gloves.[27] In our study, we were
unable to conclude a meaningful result that the compliance with this low of standard measures despite training
being provided regularly. The most frequently used barrier
precaution in our study was glove use, which was consistent with the literature.
Occupational incised wounds do not end with infection
most of the time.[4] How contact was made, the type of
incising tool that contacted, the amount of blood contacted, and the type and amount of the pathogens found
in the blood of the patient during contact determine the
infection risk in personnel exposed to injury.[4] In the injuries that took place with scalpels and suture needles,
the lumen needle was in contact with less inoculum compared with catheters.[15] There is a 22-36% chance of transmission for HbeAg positive HBV patients, 1-6% chance for
HbeAg negative HBV patients, 1-3% chance for Hepatitis C
Virus patients, and 0.3% chance for HIV patients from patients infected as a result of percutaneous contact.[1] The
CDC recommended the vaccination of all health workers
in 1987 for the prevention of HBV infection, which most
frequently and currently threatens health workers.[23,26]
Protection against HBV by means of vaccination is around
90%.[26] At our hospital after 2010, employees who will
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begin working are scanned serologically for HBsAg, antiHBs, anti-HCV, and anti-HIV. For those who began working
prior to this date, their scans are directed to be conducted
by means of providing information during training. Those
without immunity are taken into the Hepatitis B vaccination program.

Disclosures

In our study, 22 (6.7%) of the source patients who the injured personnel were in contact with were HbsAg positive
(Fig. 4). Vaccinations and immunoglobulin were administered to the workers without immunity and the first- and
sixth-month vaccinations were done. Serology checks are
conducted at the sixth week, third month, and sixth month
for seronegatively injured personnel. Health workers who
were in contact with 15 (%) patients who carried HCV were
taken in for monitoring because it has no known prophylaxis, and lifestyle changes were recommended (condom
use, avoiding blood donations, refraining from pregnancy). No seroconversion was observed at the end of the
six-month monitoring for the patients for whom monthly
checkups are conducted in terms of ALT, AST, and anti-HCV.
Suitable antiretroviral treatment was provided for two personnel who came into contact percutaneously with antiHIV positive patients. It was observed that psychological
stress in health workers receiving antiretroviral treatment
was greater compared with other injured personnel, and
psychiatric consultations were requested for the purpose
of providing the necessary psychiatric support.
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Our study revealed that protective equipment doesn’t
have to be used at high rates and that health personnel
must be subjected to training in certain periods. In addition to this, the care for injuries and the provision of training in which the infection control committee needed to
be referred to in situations of injury were brought to the
forefront. Training is provided at our hospital each year
for a total of eight hours to nurses and intern nurses on
the topics of percutaneous injuries and the use of protective equipment, according to occupational health and
safety data. The fact that the most injuries occurred in
the segment of nursing and sanitation personnel in the
study produced the result of the provision of the education necessary to minimize contact with hands of cutting
and perforating tools and for the propagation of the use
of medical waste containers that provide for distancing
the waste materials used, because the most frequent form
of injury was recapping needle point caps followed by the
movements of the patient and the occurrence during the
distancing of waste materials. Protective measures also
need to be taken after health workers complete donations, after the removal of medical waste in due form, after the cleaning of used tools, and after exposure.
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