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ABSTRACT

The damage caused by sharp objects is one of tls€ important biological hazards among health camrkers.

Due to the importance of occupational injury, tligidy aimed to investigate the efficiency of ussadety

intravenous catheters with the safety Chamber featin reducing the damage caused by the needlagiveni

puncture in Afzali pour hospital wards in Kermami§fwas a Quasi-experimental study. The sampleceasisted
of all nurses who worked at Kerman Afzali pour firag hospital during the course of the stufier training was
provided to the staff, the available intravenougheters were distributed among them by hospital ica¢d
equipment units. The data were gathered six mdmeifisre and after the use of safety intravenousetatk, and
were analyzed by using SPSS and descriptive gstatigsts.The average age at the time of NSI (#.was 30.

People who were in the range of 25-29years oldh&alafuries. There was a significant correlation betmethe NSI
in the second half 0f2011 and first half of2012befand after the use of safety angicuts. (p<0.0@hgidering the
results, the use of safety needles is recommendedtce injury.
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INTRODUCTION

One of the most important biological hazards theeiaig the lives of healthcare workers is the damaused by
sharp objects such as intravenous (1V) cathetentaotinated with blood and body fluids. Such a damaghealth
care sectors could transmit more than 20 typesoofdsborne pathogens (Blood Borne Disease) to eyegl[2] in
which the transmission of hepatitis B and C, arel ¢mergence of new diseases such as HIV are thenx@om
biological consequences of these damages,[1, 3]thieaprobability of transmission of pathogens 2086, 3%,
3.0%,respectively,[4-5] This may cause chroniceiises or death in patients,[6] The World Healtha@ization
(2002) reported that2.5%o0f health workers aroumdvibrid are infected by HIV, and about 40% of théfes from
HBV and HCV due to occupational damages,[7] 80%0%%tf such infections are transmitted to healthe car
workers by needle injury,[8] According to Bilskid@6) and Mand ell et al. (2005), one of the mogidarntant ways
a dangerous infection pathogen can enter a botlyrdasigh needle injection during vein puncture,[9-D@spite
various at tempts in recent years to reduce angeptenjuries resulting from the injection of neesll the injuries
are still prevalent in health care sectors dué¢dack of safety observations,[11].

Prospective studies have shown that the true preeval of needle injury is higher than what is regbrin

retrospective studies and the rate of damage daripgar varies from14 to839perl,000employees,[Xpide the
advances in technology and increasing awarenessheadth staff,600thousandtoonemillionhealthworkersar
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damaged by sharp objects and needle sensually[B3Hstimated that sharp instruments are the catisme
million injuries in USA,[14]Also 5901996injuries waedby sharp instruments were reported in England
annually,[15]Recent studies indicate that the extdndamage caused by sharp instruments in heatttikess in
developing countries is more than developed caesffi6] In Iran, the exact number of occupationglries of the
medical staff is not available, but according tetady done by Baba Mahmoudi(1996) in Mazandarary % 7of
medical staff have contact with needle,[17]and ediog to Asgariyan et al.(2005),44% of the damagksdalth care
workers is caused by needles,[18]Afrasyabifar estaldied the damage caused by sharp objects civatizh with
blood and body fluids of patients in Yasooj hodpitshowed that vein puncture (26.4%)and bloodlgt{?0.8%)
are the most frequent activities the staff injubgdneedle-stick[19]Khaloei et al. found that veumpture with the
frequency of3 | 28is the most common accident iadte injuries,[20] The studies suggest that mostesi
experience injuries caused by sharp instrument®]30And that 80% of such injuries could be preeenthrough
observing safety regulations. They can even begmted to90% with proper training and instructio2@]{zenerally
speaking, injections (especially veni puncture) thee most risky treatments due to the widespreadofisyringes
and needle by the major it of employment in altgexs According to Canada Epidemiology Committed Abu et
al. (2001) injections and vein puncture are thetrdasnaging medical procedures,[23-24] Many nonitnaistudies
have investigated the prevalence and incidenceedle-stick. In Iran, most of the studies have lmmted to the
investigation of the rate of needle-stick injurgyalence,[25-26] and the emergence of this phenomBY] As far
as we know, no study has still been done on theaatnpf new tools such as the use of safety IV ¢atheon
reducing occupational injuries in hospital stafliding doctors and nurses. Also, as we mentioreddre, due to
the involvement of nurses in giving medical sersite patients, they are commonly exposed to tlkeofisnjury by
needles and sharp instruments. These damages cadumed by using safety IV catheters. Due to mimgortance
of occupational injuries, we decided to investiga efficiency of using safety intravenous catteteith the safety
Chamber features to reduce the damage caused blesekiring venin puncture in Afzali pour hospiatergency
wards in Kerman. We hope we can take an importaqt i& reducing the problem of occupational injsréanong
medical workers.

MATERIALSAND METHODS

Design
The study employed a one-group pretest-posttegjries

Sample and setting

The study sample comprised all of nurses from Afpalr hospital. The hospital is a general hospitdh 364
active beds and is under the supervision of Kertdaiversity of Medical Sciences Afzali pour hospitalin a
region known as Kerman in the center of Kerman ima and provides medical services for all partshef
province. The data collected from all of nursewards including:

Internal, Pediatric surgery, Gynecological Surg&gneral Surgery, ICU of children, Emergency, CGladults,
CCU, POST CCU, ICU, NICU, Pediatric oncology, Detobagy, Infectious diseases, Thoracic Surgery,
Gastroenterology, kidney transplant, Bone marramgplantation, liver transplant, Endocrinology, NIACU of
surgery, lung

I nterventions

Instruments

Safety IV catheters are chosen since conventidhahtheters used in many hospitals lack the foltmfeatures:
1.Having safety chamber for the prevention of AIDS &epatitis B with Needle Stick

2.Having a port with flip open door to facilitate aspeed up the injection

3.Having asiliconize drain to prevent allergic

4.Having radio opaque line in order to see in radiphs

5.Having retry able drain in order to increase theacity of frequent vein puncture

6.Having luer lock connect or in order to increase ghfety in connection

Ethical consideration

Because this study involved human subjects, pddhé collection of any data, project approval whtined from
both Kerman University of Medical Sciences and hiead of Afzali pour hospital. The study proposabalvas
reviewed and approved by center’s office of Rede&ithics in Kerman University of Medical Scienceth{c code:
K/91/218). The written informed consent forms wesigned by nurses. The consent form explained that
participation was completely voluntary, and thewp edthdraw from the study at any time. After nuréefermed
about the purpose of study and procedure, bothallgrand with written information, all of nursesrpeipated in

this study voluntarily.
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Study procedure

Prior to distribution of safety IV catheters, a w&iop conducted by educational supervisor of trepital. This
workshop consisted of a one-hour interactive Pow@tPpresentation in subjects of the prevalencejses,
consequences and prevention of needle Stick I{NB)).

Also to insure that nurses were able to properéythe 1V catheters educational supervisor traihediurses face to
face and in wards. Each workshop was performeduyoyttainers: one person guided the process anderson,
experienced in working with different types of hitgapneedles, actively involved all participantsédrainer wrote
a short report of the interactive discussion dutimg workshop. Workshops were carried with the rpriotice in
meeting room at the morning and afternoon shiftseéch ward, the workshop was offered four timetsveen
April and August 2014. Education was compulsorydiremployees. Feedback on awareness and attibudsks,
best practices and possible improvement with radpethe prevention of NSI was given to the heasawf every
ward by means of a short leaflet after finishingaadrkshops. After training the staff on how to Usecatheters, the
IV catheters were distributed in hospital wards.

The information related to needle-stick injuriestivo six-month periods before and after the usesajéty 1V
catheters (Second half of 2014 and the first sixtim® of 2015) was gathered from the hospital’singrsffice. The
information related to nurses who experience NSluded their age, gender, nursing experience amdhift that
they experienced NIS.

Data analysis

Data from the questionnaires were analyzethgushe Statistical Package for Social Sc&sti(SPSS 20).
Descriptive statistics were computed for the studsiables. To examine the effect of using safet€ Idh rate of
NSIs McNamara Test was used.

RESULTS

Participants

A descriptive analysis of the background informat{@able 1) revealed that the participants belongethe age
group of 20-40 years with a mean age of 33 yeadsnare mainly female (92.8%). The majority had &lBdor of
Science degree in nursing (79.76%) with 6-10 yesaqsérience of working in hospitals (70.5%).

Descriptive findings

From all of the patients in the two six-month pés (the second half of 2014 and first six month20d5), 11 and
2 patients suffered from NSI respectively. Tabled¥gs the demographic characteristics of the nursescond half
of 2014 and the first six months of 2015 are sholire average age at the time of the NSI was 27e38syold, the
youngest person in the NSI was 23 and the oldest3faThe 25-29 year old group was 46.15% damdgedh the
13 cases of NSI, 5 cases occurred in the morniiig(88.46%), 3 cases in the evening shift (23.0786)d 5 cases
at night shift (38.46%) withx5 years' experience of working in hospitals (46.15&enerally, the most frequent
cases of NSl in the two six-month periods werehsnEmergency Department Staff (46.15 %) (Table 2).

Correlations
Another result of the study was 81.2 reductionhia tases of NSI in the two six-month periods betord after
using IVC safety with safety chamber features (p8Q) (see Table 3).

DISCUSSION

Despite the significant progress happened in thlel ©f medicine, needle stick injuries are stilinajor threat to
healthcare workers especially nurses who are mitea exposed to blood borne pathogen and otherdbiaary
factors.

Since Afzali pour Hospital has a policy of infect® disease transmission prevention, and it neeéssit the
observation of safety regulations such as hand wgsifter contact with patients, personal protecguipment
(such as gloves), the collection and safe disposatontaminated needles in especial closed contairnkhe
hospital‘'s major goal is to to reduce the incidemmcpiry .Therefore, the head of the hospital aredful to enhance
the safety options by using safer vein puncturgunsents which is another important step towardpteention of
infection and injury caused by needle stick.

According to the results of the present study, &5es of NSI during vein puncture happened in 12thsorin
reviewing the literature, we found that Khaloeiakt (2009), Bilski (2005), and Mandell et al. (20GHhowed that
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vein puncture is the most common host of needleag@nThe cause of the high prevalence of this pmbbk
recapping of needlesafter by employees. As a rentbdyuse of needle cutter and safety disposalbthe clinical
sectors has been on the rise in recent years.

Another result of the study showed a 63.63% redanabdif NSI among the nurses and also a significefgrdnce in
the rate of needle stick in jury in the two six-tfoperiods before and after using the safety aragiowith the
safety chamber characteristic (p<0.001). Theseltsasa consistent with the findings of Yassi et (4995) and
Hoekstera et al. (2011).They showed that the usyriiges and new secure needles reduced injgigesficantly.
Also, Mendelson et al. (1999, 2000) showed that ube of new catheters, new stitch needle and newdbl
equipment decreased the injuries approximately #6%ome cases It can be said that a dramatic rieduict the
incidence of needle stick injuries is due to thietyachamber features in angiocath, which aftenymincture and
pressing the button on the angiocath, needle i;nRbé container and placed at the end of it. Aesult, it
prevented personnel from direct contact with needle

One of the findings of the research was that thetrimportant risk factor for injury caused by needlas working
at night and morning shifts (42.85%) compared i evening shift, which is similar to the studegKhaloei et
al. (2007), Lotfi and Gashtasbi (2006), and Johretoal. (2005). It is because of work pressurehigh number of
patients and medical tests in the morning shifigéee, drowsiness and stress of the nurses at siufts.

One of the results is the impact of personnel'stknexperience on the needle stick injury. The ipjuate was
higher in those who had less work experience, hat dre in accordance with the research resultthan et al.
(2006), and Dement et al. (2004). Consequentlytriiring can be considered as a way to reduceésju

Another outcome of the study was that most of thenage was in the emergency department (54.54%), ICU
(27.27%), infectious department (9.09%), and respiy ward (9.09%) respectively. The incidencengdiies in the
emergency and ICU ward was similar to the findinfid<haloei et al. (2009) and llhan et al. (2006)ict can
probably be because the urgency of doing thingsdaading with emergency cases compared to othéorsecSo,

in the cases of emergencies, safety is as impaataptoviding urgent services.

Another result of this study was that the majodfyinjuries occurred between the ages of 25 andT8ds is in
agreement with the research findings of Nouhi e{2010) and Abdi et al. (2008). Perhaps the legadiause of
injury in this age group is due to their youth,Xperience, snap, or lack of adequate skills ingrering procedures.

Limitations

With regard to the determination of the type of dgmreport, it seems that many employees did matrreheir
injuries. This may be due to the lack of effectimbiry report on the treatment of diseases, laclawareness,
patient’s perception of not having any communicalifeases, history of uncomplicated injury, feainh secure
against hepatitis b, overwork and lack of a wetlesed system (especially the injury report formpider to report
injury and follow up and support for injured peofg officials. Hence, the nurses should be traiimedrder to
avoid their personal judgment of the risk of infeas diseases transmitted through blood, and theyld report the
damage.

Tablel.Background characteristics of sample

Variable n %
Age(years)

20-25 6 1.7
26-30 219 633
31-35 118 34.1
36-40 3 0.9
Gender

Male 25 7.2
Female 321 928
Education

Diploma 58 16.76
Bachelor science 276  79.76
Master science 12 348

Y earsof nursing experience

1-5 71 20.5
6-10 244  70.5
11-15 31 9.0
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Table 2.Background characteristics of nurseswho had needle stick injuries

The second half of 2014 Thefirst six months of 2015

Variables (before using the safety IVC)  (after using the safety IVC)
Gender frequency Percentage frequency percentage
Male 4 36.36
Female 7 63.63 1 50
Age
20-24 0 0 1 50
25-29 5 45.45 1 50
30-34 4 36.36 0 0
>34 2 18.18 0 0
Shift
Morning 4 36.36 1 50
Evening 3 27.27 0 0
Night 4 36.36 1 50
Y ear s of nursing experience
<5 5 45.45 1 50
5-10 6 54.54 1 50
10-15 0 0 0 0
15< 0 0 0 0
Ward
Emergency 5 45.45 1 50
ICU 2 18.18 1 50
Infectious 2 18.18 0 0
Respiratory 2 18.18 0 0

Table 3. Effect of the use of a safety intravenouson rate of needle stick injuries

Nurseswho had NSI beforeusing  Nurseswho had NSI after using

Ward the safety IVC the safety IVC
N (%) N (%)
11 (3.17) 2 (0.58)
McNemar Test p-value=0.02
CONCLUSION

Given the high rate of NSI, besides taking measunedding training courses for with safe design ldobe
effective. Experts also believe that nurses shbaldareful with recapping needles after using thafith regard to
the findings of this research, the use of safegdieeis recommended to reduce damage. Therefdhough the
stati care twice more than the cost of conventidhadiocatls, they greatly reduce the risk of transmission of
infectious diseases. Thus use of them is more ddfide and they are used in different wards of aitals Hence,
the use of safer instruments for vein puncturetiepés is another step toward the prevention ofttaesmission of
infection caused by NSI.
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