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Abstract

Aims: This study aimed to determine nurses’ knowledgénwbmuscular injection and the factors affecting
injection site preferences.

Methods: A descriptive, cross-sectional study was conductdds study was conducted in one state and one
university hospital in the northeastern region afkey. The study sample comprised 233 nurses (6&5%te
total population).

Results: Participants had a mean case-based survey scd®.98+16.53. Of the nurses who most recently
completed an undergraduate nursing program, theebtgqiumber of correct answers were to questiomsecoing
the dorsogluteal area as injection site and fontifieng the ventrogluteal and deltoid sites, whighs found to

be statistically significantly higher than the atlgeoup / groups (p<0.05).

Conclusions: Participants had lower scores than expected, atidig that they had little knowledge of
intramuscular injection. Therefore, it is recommetdhat clinical nurses be provided with evidenasdd in-
service trainings on all intramuscular injectiotesi

Keywords: Intramuscular injections, knowledge, nursing, enice-based nursing

Introduction

Medication administration is one of the most commaod basic nursing functions that is performed
orally, locally, or parenterally (Engstrom et al0®, Gulnar & Ozveren 2016, Berman et al. 2016).
Parenteral medication administration is that whctione by any means other than the gastrointéstina
tract (DeLaune & Ladner 2011, Kaya & Pallos 201Bhere are four commonly used routes of
parenteral medication administration: intramuscyld), intravenous (IV), intradermal (ID), and
subcutaneous (SC) (Nicoll & Hesby 2002, Berman.e2@L6). Medication management calls for the
joint efforts of all healthcare professionals (Deha & Ladner 2011). Physicians are responsible for
giving orders, pharmacists are responsible for lsimgpand dispensing medications within hospitals,
and nurses are responsible for preparing and aslimiitig the medication as well as monitoring pasien
(Engstrom et al. 2000, DeLaune & Ladner 2011, K&yRallos 2016). Nurses should possess expert
knowledge in administering medication based ongteciples of pharmacology and in decision-
making through reasoning and evidence-based peaskills (DeLaune & Ladner, 2011). The World
Health Organization (WHO, 2015) has reported tiabillion injections are administered every year
around the world and that 90% of them are admirgdgtentramuscularly. WHO has also called for a
reduction in the number of unnecessary injectioms the prevention of risks. The Agency for
Healthcare Research and Quality (AHRQ) has sthtsdnedication administration errors continue to
be a serious patient safety problem, and as atre§l1 direct observation studies, medication
administration errors continue to be observedartdte of 8-25% (AHRQ, 2019).
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Although there is much information about injectigmeventable complications are still far too frequ
(Mishra & Stringer 2010, Kim & Park 2014, Negi 2019he most common complications in IM
injection applications include pain, abscess, rasyracontracture, hematoma, periostitis, infection,
cellulitis, bleeding, and vascular, bone, and némjy (Nicoll & Hesby, 2002, Small, 2004, Mishra
& Stringer 2010, DeLaune & Ladner, 2011, Kaya &I&=&l2016). It is important that nurses choose
the right injection site for a safe administratidme IM injection sites are dorsogluteal (DG) site,
ventrogluteal (VG) site, deltoid muscle (DM), vastateralis (VL) muscle, and rectus femoris (RF)
muscle (Rodger & King, 2000, DeLaune & Ladner, 2dpkins & Arias, 2013, Berman et al., 2016,
Kaya & Pallos, 2016). In the literature, the reasparses give for site preference include not kngwi
how to inject the area (Greenway, 2004), difficuttgntifying the area anatomically (Wynaden et al.
2006), and difficulty identifying and using certaites (Carter-Templeton & McCoy, 2008). The VG
is recommended as the safest injection site. Homwvegsearch shows that nurses clinically prefer the
DG for injection delivery, which is still a more meentional method (Engstrom et al. 2000, Nicoll &
Hesby 2002, Wynaden et al. 2006, Yapucu Gunes 20@9, Gulnar & Caliskan 2014, Kara et al. 2015,
Ozturk et al. 2017). Few studies have reporteditesancerning nurses’ knowledge of IM injection.
There are more studies investigating nurses’ kndgéeof the DG and VG sites while their knowledge
of other sites is understudied (Gulnar & Caliska®14, Ammu et al. 2017, Sari et al. 2017, Gurol
Arslan & Ozden, 2018, Su & Bekmezci 2020). Whenrdsailts of these studies are examined, it is seen
that the nurses’ knowledge and application skitiewa IM injection are insufficient. In line with ¢h
results of the aforementioned studies, it can that many of the complications are caused bly lac
of knowledge and inappropriate techniques in IMedtipns. When the national and international
literature is analyzed, no study investigating earknowledge levels that included all sites for IM
injection and reasons for site preference has feemd. Based on this point, this study aimed to
determine nurses’ knowledge of all IM injectionesitand the factors affecting their injection site
preferences. This research is thought to completténtgap in the literature and pave the way for
further research.

The research questions were as follows:

A. Do nurses have sufficient knowledge of IM inject8n
B. Do nurses’ demographic characteristics have arctefia their knowledge of IM
injections?
C. Do nurses’ demographic characteristics have anctefée their injection site
preference?

Methods

Aim(s): This study aimed to determine nurses’ knowledgalbfM injection sites and the factors
affecting their injection site preferences.

Study Design:This was a descriptive and cross-sectional study.

Population and Sample:The study was conducted in a city in TRA2 of thetimeastern region of
Turkey (TRAZ2: Agri, Kars, Ardahan, Igdir). A piladtudy was carried out in another state hospital
(district hospital) of the city where 50 nurses keat. Ten of the 50 nurses included in the pilotigtu
were not included in the sample. Then, the maidysivas carried out with 205 nurses of a state aspi
and 135 nurses of a university hospital. The stpogulation comprised a total of 340 nurses. No
sampling was performed. Those who had administdfeidjections before and voluntarily agreed to
participate were recruited. The initial study saenpbmprised 164 nurses of the state hospital and 81
nurses of the university hospital. However, 12 esraere excluded because they failed to complete
the survey. Therefore, the final study sample ctediof 233 nurses (68.5% of the total population).

Data Collection Tools: Data were collected using a case-based survey (CB®%loped by the
researchers based on the literature review. The coBSisted of three parts.

The first part consisted of 14 questions on denqpigcacharacteristics (age, gender, level of edanati
etc.). In this study, 11 of the 14 questions wesedufor evaluation from the original form.

The second part consisted of 7 questions concethmgpplications of nurses to determine on IM
injection-site preference (what site or sites tiveye taught to administer IM injections, what metho
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were used to teach them, and how well they knewtalhb injection site detection, etc.). In this syud
3 of the 7 questions were used for evaluation fileenoriginal form.

The third part consisted of 7 case studies prepareétermine how well participants knew about IM
injections in theory and in practice. There weregRgstions in total, 3 questions per case. Nursing
interventions required by the cases were basedntmnational standards. While preparing case
questions, IM injection learning outcomes weretlfrsletermined, after which questions containing
each target behavior were created (Rodger & Kig02Nicoll & Hesby 2002, Small 2004, Greenway,
2004, Chan et al., 2006, Zaybak et al., 2007, K20&1, Kaya et al., 2012, Kaya & Pallos, 2016 ).

Case 1: Mr. A. O., who is 60 years old, was referred ke theurology

department due to severe dizziness two days age.phisician ordered

intramuscular administration of 2x50 mg of Dramamjirl ampoule of

Dramamine is 1 ml and contains 50 mg of medicafi¢r line drawn across
the lower edge of the acromion process has two m@midts. There is a

midpoint of the line drawn at the axilla level. 8ymbining these three points,
an inverted triangle is shown. The injection wasdman the middle of this
triangle.

Experts were consulted twice about the CBS. Fixs& nursing academics analyzed the survey in terms
of formality, intelligibility, scientific contentand assessment criteria. The CBS was revised loaised
their feedback and presented to the second expmiiba. For the second expert opinion, apart from
five experts who previously gave opinions, threecsists who were instructors in the department of
fundamentals of nursing were consulted. The CBSfimakzed based on the opinions and suggestions
from the experts.

Data Collection: A pilot study was conducted on April 20, 2018 ie district hospital to determine
the intelligibility of the survey. Ten nurses whgreed to participate in the pilot study were asked
complete the survey. Modifications were made to@B& based on the pilot study results.

The main study data were collected between JuradSeptember 10, 2018. For the implementation
of the survey, the hours of the nurses’ workloadendetermined. Nurses were asked to complete the
survey in 20—30 minutes in the presence of theareber, Researchers obtained the work schedules of
the nurses whom had not been able to be contadtetthen shift list and were able to schedule
appointments for data collection at a convenienetfor the nurses.

Ethical Considerations: The study was approved by the Ethics Committebefaculty of Medicine

of X University (No: 80576354-050-99/179, Date: Peter 13, 2017). Written permission was
obtained from the hospital management as well. &uvgere informed about the purpose, procedure,
and confidentiality of the study prior to particijgen, and informed consent was obtained from those
who agreed to participate.

Data Analysis: Data were analyzed using the IBM Statistical Paekag Social Sciences (SPSS) for
Windows Version 20.0 by researchers. Frequencidgarcentages were calculated for demographic
characteristics. Questions related to cases aedcaslfollows: “1” for each correct answer and f&”
each wrong answer. The CBS was scored out of 1i@l0,each correct answer being worth 4.8 points
(21 questions). The objective of this evaluatios veamake statistical analyses and interpretatsiee

and more understandable. Whether the total coaretrer scores obtained from the case questions of
nurses showed a normal distribution according tdefprendent variables was tested with the
Kolmogorov—Smirnov (KS) test. The Kruskal-Wallisadd Mann-Whitney U tests, which are among
non-parametric tests, were used in the analysimofnormally distributed data. The value of p<0.05
was accepted for the significance level of staiitiests.

Results

Table 1 shows the distribution of participants’reat answers to the CBS questions. They had a mean
CBS score of 55.93+16.53 (min: 24, max: 96). Thieses gave the most correct answers to questions
one, three, and nineteen, while the gave the nmasiriect answers to questions seven, twelve, and
thirteen.
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Table 1. Distribution of nurses’ CBS correct answes (n=233)

Correct Wrong
Questions Answer Answer
n (%) n (%)
Mean of Total Correct Answers:55.93+16.53 (min: 24, max: 96)
1. The needle used in the injection to be applied toAMO. is 2.5 184 (79.0) 49 (21.0)
o cm in length. According to this, how many degrdesud the
m angle of needle entry k
(<,E) 2. Mr. A. O. what is the frequency of applying the engld 2x75 121 (51.9) 112 (48.1)
O mg Dramamine ampoules IM?
3. Which of the following are the IM injection site§Mr. A. O. 183 (78.5) 50 (21.5)
described by anatomical poin
4. Which of the IM injection sites and usage indicatinatches 119 (51.1) 114 (48.9)
would be wrong for the nurse D.7
E 5. At which injection site are complications such bsaess, 143 (61.4) 90 (38.6)
(<,E) hematoma, blood aspiration, and sciatic nerve ymgommon in
O IM injections’
6. In the literature, is the rate of drug administatgiven 130 (55.8) 103 (44.2)
correctly inorder to reduce pain in IM injectior
7. Where was the injection of Mr. S. A. administered? 95 (40.8) 138 (59.2)
o 8. How many ml of medicine will be administered to . A. ina 131 (56.2) 102 (43.8)
0 drug hour
5 9. Given the principles of safe drug administratiohjck one or 148 (63.5) 85 (36.5)
more of the following is a valid reason for not axistering the
drug to Mr. SA.?
10.The second injection of Mrs. Z. C. during the dayl3vas 132 (56.7) 101 (43.3)
administered 8 hours after the last drug. Accorglinghich
E security policy (s) were not consider
0y  11.0f the following infection prevention principleshweh (s) are 104 (44.6) 129 (55.4)
6 considered correct when preparing and administehiag
medicine of Mr. Z C."~
12 What is the name of the site and muscle injectédsnz. C.? 82 (35.2) 151 (64.8)
13.How many cm should the needle be used when appliying 68 (29.2) 165 (70.8)
" injection to Mr. K A.?
0)  14.Which (s) steps are correct for determining the witere you 127 (54.5) 106 (45.5)
6 would administer an injection to Mr. A.?
15.Which is the most suitable area for IM injectiorMo. K. A.? 107 (45.9) 126 (54.1)
16.Which of the following techniques is done to Mrs.[IH as iron 154 (66.1) 79 (33.9)
© preparation IM
% 17.Which one or more of the following is the reasondiboosing 101 (43.3) 132 (56.7)
< the technique used in the injection of Mrs D.%
O 18.Which of the following is one of the indicators M injection 102 (43.8) 131 (56.2)
in Mrs. H D. from theventrogluteal site
19.Which of the following complications developed dodM 181 (77.7) 52 (22.3)
N~ injection in Mr. M B?
% 20.Which of the following should not be done to redtloe pain 144 (61.8) 89 (38.2)
< associated with injection in Mr. [ B?
O 21.Which of the nursing practices should be done doice the 159 (68.2) 74 (31.8)

anxiety of Mr. M B.7

Table 2 shows the distribution of participants’reat answers based on demographic characteristics.
Of the participants, 65.7% worked in the state hakp79.0% were women, 58.4% held an
undergraduate degree (formal), 63.1% had 0-5 yafavgork experience, and 38.2% were internal
medicine clinical nurses, while 27.9% were surgatalical nurses. The mean age of participants was
27.49+5.82 years (min: 18, max: 52). Table 3 shthesdistribution of participants’ correct answers
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based on some independent variables. Table 4 shHwmvslistribution of knowledge-level correct
answers for the IM injection according to the INektion site preferences and the reasons for the si
preference.

Table 5 shows the distribution of knowledge-levalrect answer scores for IM injection according to
the nurses’ knowledge of determining the IM injentisite. Table 6 shows the distribution of
complications after IM injections. Thirty-eight piaipants observed at least one post-IM-injection
complication such as pain (36.9%), muscle tissusadg@ (18.4%), infection (12.6%), nerve injury
(9.7%), shock (5.8%), SC tissue damage (4.9%)bane injury (4.9%).

Table 2. Distribution of nurses’ correct answers baed on demographic characteristics (n=233)

Demographic characteristics  n (%) Min-Max % p*

Working institution

State hospital 153 (65.7) 24.00-91.20 52.80 (1.290)=0.431
University hospital 80 (34.3) 24.00-96.00 57.6®7L) Z:-0.788
Gender

Female 184 (79.0) 24.00-96.00 57.60(1.231) p=0.494
Male 49 (21.0) 28.80-86.40 52.80 (2.280)Z:-0.685

The most recently completed training program
Health vocational high school 52 (22.3) 24.00-86.4@48.00 (1.961) p=0.017

Pre-undergraduate 30(12.9) 24.00-72.00 48.06(2.4 KW:12.037
Undergraduate (Formal) 136 (58.4) 24.00-96.00 62141P0)
Undergraduate (Distance) 11 (4.7) 38.40-72.00 5@A6IB2)
Master / PhD 4 (1.7) 28.80-91.20  48.00 (13.200)
Total working time in nursing
0-5 years 147 (63.1) 24.00-96.00 57.60 (1.430) §£3.
6-10 years 44 (18.9) 24.00-91.20 55.20 (2.515KW:1.522
11-15 years 22 (9.4) 24.00-76.80  60.00 (3.299)
16-20 years 10 (4.3) 38.40-72.00  50.40 (3.416)
21 years or more 10 (4.3) 38.40-72.00  48.00 (3.450)
Workplace
Internal medicine clinic 89 (38.2) 24.00-96.00 ®r(6.615) p=0.580
Surgical clinic 65(27.9) 24.00-91.20 52.80 (2.348)KW:2.869
Emergency department 34 (14.6) 24.00-91.20 60.318
Intensive care units 29 (12.4) 24.00-72.00 52.86628)
Other 16 (6.9) 28.80-86.40  45.60 (4.400)
Mean of age: 27.4945.82 (min:18, max:52)

t : S.E: Standard Error

* p<0.05
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Table 3. Distribution of nurses’ correct answers baed on some independent variables (n=233)

| ndependent variables n (%) Min-Max Median (S.E)*

Competency of IM injection knowledge (n=233)

D

Sufficient 181 (77.7) 24.00-96.00 57.60 (1.171) p=0.385
Partly sufficient 52 (22.3) 24.00-91.20 52.80 (Bp4 Z£:-0.385
Insufficient 0.00 0.00 0.00

Competency of IM injection administration (n=233)

Sufficient 188 (80.7) 24.00-96.00 55.20 (1.192) p=0.746
Partly sufficient 43 (18.4) 24.00-91.20 57.60 (Zy0o KWwW:0.587
Insufficient 2 (0.9) 43.20-52.80 48.00 (4.800)
Participation in the training program on IM injecti on after formal education (n=233)
Yes 6 (2.6) 38.40-81.60 60.00 (7.504) p=0.651
No 227 (97.4) 24.00-96.00 52.80 (1.096) Z:-0.453

Information sources used in IM injection applicatians (n*=484)

Information received during nursing education

September -December 2021 Volume 13 | IssBadg? 1583

Yes 224 (96.1) 24.00-96.00 55.20 (1.105) p=0.178
No 9 (3.9 28.80-72.00 43.20 (5.232) Z:-1.347
Working together with experienced nurses

Yes 91(39.1) 24.00-91.20 48.00 (1.792)p=0.032
No 142 (60.9) 24.00-96.00 60.00 (1.340) Z:-2.148
Physicians’ suggestions

Yes 35(15.0) 24.00-81.60 52.80 (2.397) p=0.232
No 198 (85.0) 24.00-96.00 57.60 (1.199) Z:-1.196
Journals and books on the subject

Yes 50 (21.5) 24.00-96.00 67.20 (2.813)p=0.022
No 183 (78.5) 24.00-91.20 52.80 (1.131) Z:-2.292
Internet, newspaper, or television

Yes 34 (14.6) 24.00-96.00 69.60 (3.414)p=0.017
No 199 (85.4) 24.00-91.20 52.80 (1.109) Z:-2.385
Agency policies and procedures

Yes 48 (20.6) 24.00-91.20 57.60 (2.456) p=0.219
No 185 (79.4) 24.00-96.00 52.80 (1.205) Z:-1.229

Requested training on IM injection administration (n=233)

Yes

No 93 (39

140 (60.1) 24.00-96.00
9)

57.60 (1.483) p=0.107

24.00-86.40 52.80 (1.522)Z:-1.610

t: S.E: Standard Error
* p<0.05
f: nis folded.
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Table 4. Distribution of knowledge level of nursestorrect answers for IM injection according to
the nurses’ IM injection site preferences and reasts for site preference

I ndependent variables n (%) Min-Max (I\/Iseg?n *

The most frequently used site(s) for IM injection (*=374)

Dorsogluteal (DG)

Yes 180 (77.3) 24.00-91.20 52.80 (1.195p.013

No 53 (22.7) 24.00-96.00 62.40 (2.395¢:-2.475
Ventrogluteal (VG)

Yes 58 (24.9) 24.00-96.00 57.60 (2.305) 0.222
No 175 (75.1) 24.00-91.20 52.80 (1.221¥¢:-1.222
Deltoid muscle (DM)

Yes 48 (20.6) 24.00-91.20 48.00 (2.562) 0.104
No 185 (79.4) 24.00-96.00 57.60 (1.187¥:-1.626
Vastus lateralis (VL) muscle

Yes 52 (22.3) 24.00-81.60 52.80 (2.046) 0.138
No 181 (77.7) 24.00-96.00 57.60 (1.259¥:-1.483
Rectus femoris (RF) muscle

Yes 36 (15.5) 24.00-86.40 50.40 (3.005) 0.217
No 197 (84.5) 24.00-96.00 57.60 (1.155¥:-1.234
Reasons for choosing the most frequently used site* =408)

Safe area away from large blood vessels and nerves

Yes 145 (62.2) 24.00-96.00 57.60 (1.406) 0.260
No 88 (37.8) 24.00-86.40 52.80 (1.681¥:-1.127
Being the recommended region during vocational edation

Yes 111 (47.6) 24.00-96.00 52.80 (1.589) 0.865
No 122 (52.4) 24.00-86.40 55.20 (1.485¥:-0.170
Site was specified by physician

Yes 15 (6.4) 24.00-86.40 52.80 (4.415) 0.954
No 218 (93.6) 24.00-96.00 57.60 (1.119¥:-0.058
Determining the site is easy

Yes 88 (37.8) 28.80-96.00 57.60 (1.687) 0.113
No 145 (62.2) 24.00-91.20 52.80 (1.398%:-1.586
The patient’s preferred region

Yes 42 (18.0) 28.80-86.40 62.40 (2.447) 0.135
No 191 (82.0) 24.00-96.00 52.80 (1.203¥%:-1.496

t: S.E: Standard Error
* p<0.05
I: nis folded.
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Table 5. Distribution of knowledge level of nursestorrect answers for IM injection according to
nurses’ knowledge for determining IM injection site(n=233)

I ndependent variables n (%) Min-Max Median (SE)! p*
Knowledge for determining IM injection site
Dorsogluteal (DG)

| know 215 (92.3) 24.00-96.00 52.80 (1.111) p=0.051
| don’t know 18 (7.7) 24.00-91.20 67.20 (4.312) Z:-1.953
Ventrogluteal (VG)

| know 160 (68.7) 24.00-96.00 57.60 (1.264) p=0.036

| don’t know 73 (31.3) 24.00-91.20 48.00 (2.030) £:-2.093
Deltoid muscle (DM)

| know 190 (81.5) 24.00-96.00 57.60 (1.189) p=0.012

| don’t know 43 (18.5) 24.00-86.40 48.00 (2.450) Z:-2.520
Vastus lateralis (VL) muscle

| know 159 (68.2) 24.00-96.00 52.80 (1.352) p=0.639
| don’t know 74 (31.8) 24.00-91.20 57.60 (1.794) Z:-0.469
Rectus femoris (RF) muscle

| know 148 (63.5) 24.00-96.00 57.60 (1.372) p=0.760
| don’t know 85(36.5) 24.00-91.20 52.80 (1.771) Z:-0.305

t: S.E: Standard Error 5<0.05

Discussion More than half of the participants correctly
answered the questions (1, 6, and 20) concerning
Participants had a mean CBS score of 55.93+16.88% learning outcome of “specifying the methods
(min: 24, max: 96), indicating that they had ahat relieve post-IM injection pain and
lower level of knowledge of IM injections thandiscomfort.” In the literature, the needle shoutd b
desired. However, more than two-thirds of thinserted at a 90-degree angle perpendicular to the
participants stated that they knew enough abohbdy, and the insertion of the needle should be
IM injections both in theory and in practice.steady and smooth throughout the procedure to
Moreover, almost none of the participants hadeduce post-IM injection pain and tissue damage.
attended any IM injection training programs ol he rate of infusion should be adjusted (1 ml/10
read journals/books to keep themselves updatedc) to prevent medication from leakage into SC
about IM injection interventions after completingtissue. The needle tip should be changed after the
their formal education. The low scores suggesnedication is prepared (Rodger & King 2000,
that they do not keep themselves updated about Nicoll & Hesby 2002, Kaya & Pallos 2016).
injection in theory and practice, do not keep uplowever, Mitchell and Whitney (2001) reported
with the literature, and use the DG site more oftethat IM injection at 1 ml/10 sec and 1 ml/30 sec
than the VG site on the misconception that thegid not make any difference in perceived pain.
know enough about IM injections both in theoryPost-injection massage is not recommended
and in practice. Nurses should, therefore, kedyecause it damages the tissues under the injection
their knowledge and skills up to date. As a resuflite (Kaya & Pallos 2016). In some studies, the
of the scientific developments and changes itorrect response rates given by nurses to
health and nursing professional knowledge arapplications that will relieve pain and discomfort
practices, it is thought that nurses should keege similar to the rates in this study (Gulnar &
their knowledge and skills current. Caliskan 2014). Gulnar and Caliskan (2014)
reported that more than half of the nurses cosrectl
answered the question concerning “the rate of
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infusion” while two-thirds of them correctly injection site correctly than other sites, probably

answered the guestion concerning “post-injectidnecause the DM is a small muscle and is in an
massage.” In recent years, there has also beeneasily accessible site. During nursing education,
increase in the number of studies addressing tharses should take anatomy lessons from faculty
methods that relieved post-IM-injection pain andnembers who are experts in the field, and anatomy
discomfort (Kanika et al. 2011, Kant and Balclecturers should explain their lessons in parallel
Akpinar 2017, Negi 2019, Thomas et al. 2019)with the current literature and evidence in nursing

The high number and variety of studies on thi - .
: : . ost participants correctly answered questions 5
subject may be due to the high rate of patlenEA%d 59 co%cerning they learning O?Jtcome of

complaining Of. pain after 1M Inject'on'The“'dentifying possible IM injection complications.”
number of participants who correctly answere hoosing the wrong IM injection site and

questions 12, 14, and 15 concerning the leam%?ministering the injection using the wrong

9 P 'Qomplications such as pain, abscess, necrosis,

the Iiterature_, the V.G injection s_it(_e is regarded %ontracture, hematoma periostitis, infection
the most reliable site because it is far from larg ’ ! ’ ’

gellulite, bleeding, vascular, and bone and nerve
blood vessels and nerves and has a much lower

risk of injection-related errors than other siteIﬁjury (Nicoll & Hesby, 2002, Small, 2004,

(Mishra & Stringer 2010, DelLaune & Ladnerﬁ/IIShra & Stringer, 2010, Del.aune & Ladner,

) 011, Kaya & Pallos, 2016). DG injection site
2011, Berman et al. 2016). Almost two-thirds o? L S
our participants stated that they knew how tcompllcatlons are mostly due to wrong injection

S echniques rather than inevitable risks (Boyd et al
detect the VG side; nevertheless, most of the%lS). Sanlialp-Zeyrek and Kuzu-Kurban (2017)

stated th"?‘t they used the DG site the most in thrjéported that nurses answered the statement “The
study. This result shows that nurses do not stay WG site is far from sciatic nerves and vessels”

to-date with the latest developments in their fieldmore currently than the statement “The DG site is
Gulnar and Caliskan (2014) reported that mo%r from sciatic nerves and vessels.” Altiok et al.

nurses _incorrectly e_mswered _the q_uestio 007) reported that most nurses correctly
c?gge;nér;% kggeusve% 2':]3 \E\?he;'?ﬁ?r? dn’ofwrz(lac dr:c:'fi]o nswered the statement “Possible IM site injection
gan pbe used) Sim’ilar to this studv’s result c%mplications are abscess, infection, and rash.” In

' ys | Ihe same study, to the question “IM injection to
researches show that nurses have limited awfat site can cause sciatic nerve injury?” two-

moderate knowledge of administering VG sit(? : . . .
L : . hirds responded with the DG site. In this study,
injections (Altiok et al., 2007, Sari et al., 2017although most of the nurses stated that the risk of

Gurol Arslan & Ozden, 2018). Our results indicat . o )
. ’ : : mplications was high in the DG site after IM
that nurses think the VG site has a thinner S(l?ir:ﬁ‘}ection, the fact that they still use the DG site

et et s o, et sy i aplcations may idicte that the urses
J ’ P erformed the traditional method rather than a

not accept VG injection because it is used Ie%ethod based on evidence-based practice.Almost

frequently, and that nurses have insufficie ki o
knowledge of the VG site, and thus prefgglovo thirds of the participants correctly answered

administering injections at the DG site much mor uestion 16 concerning the learning outcome of
9 eing informed about the Z-track and air lock

than the VG site. injection techniques,” indicating that they knew
More than two-thirds of the participants correcthabout medication administration techniques.
answered question 3 concerning “correctlyHowever, less than half of them correctly
detecting the DM site based on anatomical signsghswered question 17, suggesting that nurses do
which was one of the three learning outcomesot know about the logical rationale behind
under “detecting the IM injection sites.” Howeverjnjection techniques. However, nurses’ knowing
more than half of the participants incorrectlythe logical rationale by applying nursing theory to
answered question 7 concerning the VL injectiopractice is one of the professional characteristics
site as well as questions 12 and 15 concerning ttiet shows the power of the knowledge of nursing
VG injection site. These results can be accepted @zluk & Sur, 2017). Sanlialp-Zeyrek and Kuzu-
an indication that the nurses’ anatomicaKurban (2017) reported that very few nurses
knowledge is insufficient. Participants mostlycorrectly answered the question concerning the
answered the question concerning the DWNhedications administered using the Z-track
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injection technique while about half of themlearning outcome “explaining the principles of
correctly answered the question concerningafe medication administration.” In relation to
having the right knowledge and choosing the righihese results, nurses are fundamentally and legally
intervention about the Z-track injection techniqueresponsible for medication administration, which
In the literature, the Z-track and air lock injecti is an indispensable element of medical treatment
techniques prevent medication leakage to S(Cetinkaya Ulusoy et al., 2015). Nurses should
tissue, and therefore, reduce pain and tissabide by the six rights of safe medication
trauma (Yapucu Gunes et al. 2009, Yilmaz et ahdministration (right of patient, right medication,
2016, Soliman et al. 2018). IM injection using aight dose, right way, right time, and right
conventional technique results in medicatiodocumentation) in order to prevent medication
leakage to SC tissue whereas the Z-track injecti@mrors (DeLaune & Ladner, 2011, Cetinkaya
technique delivers the full dose of medication tJlusoy et al.,, 2015, Tosun, 2016). Half of the
the patient (Yilmaz et al., 2016, Kaya & Pallosparticipants were unable to explain the
2016).0nly one-third of the participants correcthexpressions and symbols in a medication order,
answered question 13 concerning the learningnable to specify the features and indications of
outcome of “explaining the effective criteria forIM injection sites, and unable to calculate the
the selection of suitable tools and equipment famount of medication for IM injection, indicating
an IM injection site.” In the literature, choosingthat they are not aware of their legal
the appropriate needle size appears to be vemsponsibilities and principles of safe medication
important for the medication to reach muscladministration. Less than half of the participants
tissue (Nicoll & Hesby 2002, Wynaden et al.correctly answered question 11 concerning the
2006, Diggle et al., 2006, Palma & Strohfus, 2013¢arning outcome of “defining the principles of
Greenway, 2014, Larkin et al., 2017). Chan et gbreventing possible IM injection infections.”
(2006) radiologically examined DG site injectionsThere is little research on the principles of
and reported that almost two-thirds of medicatiopreventing possible IM injection infections
reached the SC tissue. Engstrom et al. (200()ltiok et al., 2007, Yapucu Gunes et al., 2009,
stated that a needle too short in relation to bodyulnar & Caliskan, 2014). However, there are
mass index (BMI) caused medication leakage inttumerous studies on nurses’ knowledge of
the SC tissue, resulting in such local side effectmsocomial infections and nursing interventions
as tissue redness and swelling. In the studgr their prevention (Grigg et al.,, 2018,
conducted by Zaybak et al. (2007), it wa&ikelenboom-Boskamp et al., 2019). Yapucu
emphasized that as the BMI of the individual&unes et al. (2009) also reported that about one-
increased, the SC tissue thickness increased ahdd of nurses responded “always” to the
that the appropriate needle length should tstatement “during IM injection, | change the
chosen for the drug to reach the muscle. Theeedle after preparing the medication.” Gulnar
needle length used for IM injection for adultsand Caliskan (2014) reported that more than two-
varied between 25.4-50.8 mm (Kaya & Palloghirds of nurses correctly answered the statement
2016). In the case study conducted by Tayldithe VG injection site is more likely to become
Filinte et al. (2010), it was emphasized that theontaminated with feces.” while almost all of them
needle length should be longer than 3.8 cneorrectly answered the statement “the 5 cm
especially in persons with thick SC tissuediameter of the injection site is wiped from inside
Although the majority of nurses knew theout.” Itis believed that administering IM injectip
complications that would be caused by IMwhich is an invasive procedure, in accordance
injection in questions 5 and 19 above, it is seemith the principles of surgical asepsis, will
that one of the factors causing these complicatiogsntribute to increasing patient safety by reducing
did not occur due to the failure to select a needthe risk of infection in the patient. Participants
of appropriate length.Almost half of thestated that pain was the most frequent complaint
participants correctly answered question #h their patients after IM injection. Gulnar (2012)
concerning the learning outcome “explaining thalso reported tissue nodule and pain as the two
expressions and symbols in a medication ordenmyiost common complications observed in patients
guestion 4 concerning the learning outcomafter IM injection. IM injections can cause serious
“counts the properties/indications for use of IMcomplications such as pain, abscess, necrosis, and
injection sites,” question 8 concerning the leagninnerve injury (Nicoll & Hesby 2002, Small, 2004,
outcome “calculating the amount of medicatioMishra & Stringer, 2010, DelLaune & Ladner
for IM injection,” and question 10 concerning the2011, Kaya & Pallos 2016). Avoiding pain is one
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of the physiological needs, such as foodderman, A. Snyder, S. J., & Frandsen, G. (2016).
excretion, and sleep, which are at the lowest leve| Fundamentals of Nursing. In: Kozier & Erb's (Eds):
- . Concepts, Process and Practice. (10th ed.). Pearson.
of Maslow's hler_arChy of needs (1940)' Pain _'S aﬁoyd, A. E., DeFord, L. L., Mares, J. E., Leary, C.@arris,
unpleasant feeling that reduces one’s quality of "3, L., pagohoy, C. G., Boving, V. G., Brook, J. P.aRh
life and prevents one from meeting other basic A., & Yao, J. C. (2013). Improving the success rafte
needs (Demir Dikmen, 2016). The Joint gluteal intramuscular injection®ancreas,42(5), 878-
Comm_|SS|_on on Accreditation .Of HealthcareCarter-Templeton, H., & McCoy, T. (2008). Are we dre t
Organizations (JCAHO) and pain management same page?: A comparison of intramuscular injection
specialists consider pain the fifth vital sign explanations in nursing fundamental textedSurg
(Cakircali, 2016). This can be considered as an Nursing, 17(4),  237-240.  Retrieved  from:

indicator of how important pain has in human life. http://ovidsp.ovid.com/ovidweb.cgi?T=JS&PAGE=refer
P P ence&D=0oVftj&NEWS=N&AN=00008484-200808000-

Limitations: The results are specific to the nurses 00007

. han, V. O., Colville, J., Persaud, T., Buckley, Cantilton,
of only .tWO hospitals, and therefore, can only b€ S., & Torreggiani, W. C. (2006). Intramuscular injens
generalized to them.

into the buttocks: Are they truly intramuscul&®opean

F - ‘L Journal of Radiology58, 480-484
Conclusion: Participants had a mean CBS SCOT akircali (2016): Vital Signs. In: Atabek, Asti, T&

of 55.93+16.53, ir_1d'icat.ing that the)’_have less Karadag, A. (2016). (Eds): Nursing Fundamentals,

knowledge of IM injections than desired. They Science and Art of Nursing (2nd ed.). Akademi Bagin

stated that pain (36.9%) was the most frequent Yayincilik, Istanbul, 580-620.

complaint in their patients after IM injection. As Cetinkaya Ulusoy, E., Tasci Duran, E., & Korkmaz, M.
It of thi dv_ the followi d (2015). Safe Injection Practicedacettepe Universitesi

result o t_ '_S St_u y; the 0 owing are suggesta : Hemsirelik Fakultesi Dergisi3(2), 50-57. Retrieved

the IM injection practice lessons, instructors from:

should focus on demonstrations aimed at https:/dergipark.org.tr/en/pub/hunhemsire/issu@lB33

improving students’ psychomotor skills rather eélz%gez S. C. & Ladner, P. K. (2011). Fundamerséls

) . . une, S. C,, , P. K. . Fu

thgn_ only theoretical _explanatlons. In-sgrwc_g Nursing:  Standards &  Practice, (4th  ed)

training s.houl'd be prowded to nurses quklng iN" Delmar/Thomson Learning.

the clinic, including the dissemination ofDemir Dikmen, Y. (2016): Pain and Management. Itabkk,

evidence-based research results for the use of allAsti, T., & Karadag, A. (2016) (Eds): Nursing

R ; : Fundamentals, Science and Art of Nursing (2nd ed.).
IM injection sites. Posters showing the advantages Akademi Basin ve Yayincilik, Istanbul, 634666,

and disadvantages'of i'nj'ection si'tes should Bygle, L. Deeks, J. J., & Pollard, A. J. (2008}fect of
prepared and hung in clinics to which nurses and needle size on immunogenicity and reactogenicity of

other healthcare professionals can easily refer. vaccines in infants: Randomised control triBkitish
) Medical Journal 333, 571-577.
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