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Abstract

Background: Ventrogluteal site is the proposed area nowadayapfay intramuscular injection. However, the
studies having been varied out so far have revehlgdnursing students have difficulty in identifgithe site and
tend to avoid applying intramuscular injection daeheir deficiency in necessary knowledge and.skie present
students spend a great time using social mediacaminunication means triggered the idea to apply té&p
Messenger in the training of intramuscular sitedtipn.

Aims: The present study aimed at identifying the effefcMthatsApp supported training on the knowledge of
nursing students about the safe administrationtedimuscular injection into the ventrogluteal site.

Methodology: The study was randomized controlled trial condudtech April — May 2016. It was carried out in
the Department of Nursing at the Faculty of He&ttiences of a university in a metropolis in Turkéfter the
students were instructed about the safe administraf intramuscular injection into the ventroglatsite, the pre-
knowledge and pre-skill test scores were identifikdcording to these scores, the participants wéassified into
the experimental (n=46) and control (n=54) grodpgentional shares were communicated to the stsdienthe
experimental group via WhatsApp. The control grdighnot receive any intervention. After seven dalgsjr post-
knowledge and post-skill test scores were detemiNecessary permissions were received from thiutisn and
participants so that the study could be carried.

Results: A statistically significant differencep(= 0.001) was observed in the average post-knowledgl post-
skills test scores of the experimental and comgroups. When considering the administration ofdtig in the
correct area, a statistically significant differenp = 0.001) was observed between the experimentalcantol
groups.

Conclusions:At the end of the study, a statistically signifitdifference was observed in the average scorbstbf
groups, and the average post-knowledge and pdbtesitiscores of the experimental group increased.

Keywords: Nursing education, Secure intramuscular injectitentrogluteal site, WhatsApp messenger
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Background and they thought of hurting the patient owing to
the difficulty in locating the VG site. Moreover,

o . , . : they believe that they lack the necessary
administration method, is an invasive proceduré\:]owledge and skills (Wynadest al., 2015). In

that must be performed safely and appropriatel](y .
in the correct site (Berman, Snyder, Kozier %urkey, the students are not competent in

Intramuscular  (IM)  injection, a drug

Erb, 2016; Potter & Perry, 2017). Nurse aboratories due to the ratio of students and

. eaching staff and the laboratory conditions,
generally prefer the dorsogluteal (DG) site fowhich are not ideal. Thus, it is important to teach

IM injections (Sari Sahin, Yasar, Taskiran, & o .
Telli, 2017; Ozturk, Baykara, Karadag, &_st_ude_nts h_ow to safely admlnlster_mtramusc_:ular
Eyikara, 2017). However, studies have suggestér%iit;%gn 'n;%r ttr;]?s VE’r :;t: Sdolirigg mgléir:mgn d
that the ventrogluteal (VG) site should be use?ommunic.ation toolsp SlE)Ch 6’13 WM. which can
instead of the DG site because injection on th[§ S C

Ig Ip the teaching staff to continuously

site causes sciatic nerve and superior glute . X . 4
P g O mmunicate with students and provide audio

artery injuries (Berman et al., 2016). However . .
nd visual learning resources, can be used as a

students have difficulty in learning how to safel Luoportive tool for formal training in health
administer intramuscular injection into the VG bp 9

site due to problems in locating the site, an@j’ﬁcatlon& é\]eo?gl; 23%7’ Willemse,  2015;
nurses do not use this site in clinical setting Hemse ozalex, )-

(Sagkal, Edeer, Ozdemir, Ozen, & UyanikThe frequent use of social media tools, such as
2014). Thus, nursing students must properlWM, has affected the educational needs and
locate the VG site and learn how to safely angarning styles of students in the current
accurately administer injections. generation. WM is a messaging and calling

The teaching staff has been working Witﬁ;lpplication developed for smart phones that can

students, defined as generation z, who often u gerate between platforms (Willemse, Jooste &

technology as well as those who were born i gf?;ek, 2019; Raiman, Antbring & Mahmood,

2000 and have enrolled in universities. For thi
reason, the teaching staff should use appropridtealso allows users to chat and interact via
teaching technigues to catch the attention afhultimedia group chat and unlimited messaging
students during their courses. Furthermore, ne{éeorge, DeCristofaro, Murphy, & Sims, 2017).
teaching techniques must be used as eveBharing on this platform contributes to the
individual has a different learning style (Boctorknowledge and skill development of nurses via
2013). With the change in traditional in-clas$earning (Moorley & Chinn, 2015).
g g y

training, some changes were also observed in tn]e . . :

. the literature, social media tools, such as
role of an educator (Antonio & Tuffley, 2014)'T itter and Facebook, can be used in student
Therefore, it is necessary for educators to adagévucation (Tower La’timer & Hewitt, 2014)
to this change. Social media applications, such = wWever.  no s'éudies that exami’ned tHe
WhatsApp Messenger (WM), haye been useq fRmediate effect of WM on the development of
a t_eaghlng tool in sever_al _hlgher educatio sychomotor skills have been conducted
institutions, and these applications help stude udents will learn how to safely perform.
learn and increase their motivation (Bozalek NN . .
al., 2015). Accordingly, WM is the most popula(r? tramuscular injection  into the VG site

social media and communication tool that is useodermanently, and it will be easier for them to
. o . continuously learn by sharing videos, pictures,
today, and it can support traditional in-clas

and information related to the subject via the use

training. This appllcatlon can be used as a WM whenever and wherever they want.
educational tool in an environment that enables

teaching staff and students to interact outside tivethodology

classroom, thus enhancing the knowledge - - ; )
skills of the students, which is a type O]ﬂrhls study aimed at evaluating the effect of WM

S ; .~ supported training on the knowledge of nursing
continuing - formal educat_lon, and aLIIOV\”ngstudents about the safe administration of
students to freely ask questions. intramuscular injection into the VG site. This is a
Based on medical literature, nurses refrairandomized controlled trial with control and
themselves from performing intramusculaexperimental groups that were classified via
injection into the VG site because it is not safegndom sampling.
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Participants:The study population comprised(Berman et al., 2016; Potter & Perry, 2017; Sari
200 first-year students enrolled in theet al.,, 2017; Taylor, Lillis, LeMone, & Lynn,
Fundamentals of Nursing Il course in the spring011). All the forms were used after the
semester of 2015-2016 academic year. The studisearchers have made some important revisions
was conducted from April 2016 to May 2016 irbased on the opinions of five expert reviewers
the Department of Nursing at the Faculty ofvho are in the field of fundamentals of nursing.
Health Sciences of a university in a metropolis il?.he forms

Turkey. included 24 proposals for the

administration of intramuscular injection into the
The inclusion criteria for this study: VG site (information proposals towards the VG
tsite). Among these proposals, 12 were accurate,
whereas 12 were not. Subsequently, the students
were asked to answer the proposals as correct

. To be enrolled in Fundamentals o
Nursing Il for the first time,

. To be have an Android system on thand wrong. One point was provided for correct
mobile phones, answers and 0 for wrong answers. Therefore, the
. To be have internet access students can receive a minimum score of 0 and a
maximum score of 24.
. To be have no previous experience i . : L
P P l}he skill control list of VG injection form

ventrogluteal intramuscular injection. . )
9 ) consists of 39 steps, and it was evaluated as

The exclusion criteria for this study: correct or incorrect. The students can receive 1
To be not having attended at Ioostpoint for each correct step and 0 for each wrong
step. Therefore, the students can receive a
minimum score of 0 and a maximum score of 39.
The students, who are in conformity with such . L _
criteria, agree to participate in the study andehayn the post-clinical application evaluation form,
similar scores in pre-knowledge test and skiff’® Students were asked about the status of
scores, are divided into two groups by randofjtramuscular injection, the number of injections
sampling (block randomization) method. Thdnade into the VG site, their feeling of self-
scores of the groups were taken intgufficiency, and the techniques used in

consideration to show a homogeneougdmi_nistering intramu_scular injection. In
distribution. Statistics on knowledge and skilf"‘qd't'on’ only the expe_rlmental group was gsked
scores of the groups are displayed on Table with open-ended questions on'the contribution of
Totally 110 students were included in the stud M on the kno'wled'ge of nursing student; ab'out
as 55 to experimental group and 55 to contr pe safe adm_lnlstratlon of intramuscular injection
group. However, the study was completed witto the VG site.

46 students in experimental group and 5#%he Intramuscular Injection Training Buttocks
students in control group on grounds that ninglodel (BT-CSIM ) is used for the
students in experimental group and one studeatiministration of injection into the VG site. This

in control group did not take part in postsimulator was used because it has a software that
knowledge and skill test (Figure 1). The poweshows the proper location where the injection
analysis was carried out using G*Power 3.Ishould be administered and the penetration depth
According to the results of the study conductedf the syringe.

by Tower et al. (2014), it was determined that the

number of individuals required to reject the nulLr:tervenhon: The researchers explained the

hypothesis, with 80% power and a significan eory of safe IM injection into the VG area to

level of 0.05, was at least 100 students (4%” students via a PowerPoint presentation,

- ~gquestion and answer session, and discussions
experimental group and 54 control group) with ’ . '
an effect size 0.56. and they also demonstrated how it should be

administered on the simulator. Later, the students
Data collection and Instruments: Data were were classified into small working groups, and
collected using the knowledge proposition intehey practiced injecting using the simulator with
the VG site, skill control list of the VG injection individual researchers in the laboratory. The
and post-clinical application evaluation formsadvisory forms for the VG site were used to
which were prepared based on the results of thetermine the preliminary knowledge scores of
literature review carried out by the researchete students. The pre-skill test scores of the

knowledge test and skill scores.

www.inter nationaljournal ofcaringsciences.org



International Journal of Caring Sciences Septemer-December 2020 Volume 13 | Issue 2| Page 1728

students were determined after the applicatiatistribution of the data. Parametric tests were
scores were obtained and recorded with the haliged in normally distributed data, whereas non-
of the checklist for the VG injection skills. Theparametric tests were utilized in non-normally
students were classified into the experimentaistributed data.p < 0.05 was considered
and control groups via random samplingtatistically significant with a 95% reliability.
accoro_llng to their preliminary knowledge anq?esults

pre-skill test scores.

In addition to formal education, the researcher:% total, 100 nursing students, who were in their

shared some intentional contents to the studen [st year, were mcluded n the study; -among
in the experimental group via WM. First, theW?nch, 46 were included in the experimental
WM group was established, and two of thgroup and 54 in the control group.

researchers were assigned as the group admilNe. statistically significant difference was
Two videos and pictures that show the bonebserved between the two groups in terms of the
spurs, such as the trochanter major and cristagerage pre-knowledge test scorps=(0.209).
iliac anterior, which are important in determininglhis result shows that the two groups were
the VG site, were prepared by the researchesgnilar in terms of the average pre-knowledge
(Figure 2). Moreover, these materials, whicltest scores. A statistically significant difference
were prepared over seven days, describe thes observed between the two groups in terms of
methods that can be used in the safiae average post-knowledge test scorps=(
administration of intramuscular injection into thed.017) and the change (differencg)=0.012).

VG site. Then, questions were shared with t

hﬁo statistically significant difference was
students. y 9

observed between the experimental and control
The control group did not use any additionagroups in terms of the average pre-skill test
applications. At the end of the seven days, theeores|§ = 0.119). This result shows that the two
final knowledge scores of the students wergroups were similar in terms of the average pre-
determined through the advisory forms for thekill scores. A statistically significant differemc
VG site. The final skill scores of the studentsvas found between the two groups in terms of
were determined after the application scordfie average post-skill test scores=0.000) and
were obtained and recorded with the help of thghanges (differencepE 0.000) (Table 1).
checklist for the VG injection skills. Two A
researchers observed each student at the s
time. The first researcher filled in the checklis
for the VG injection skills, and the seconqb
researcher saved the checklist on the tabIB
CO”T‘?Cted to the simulator via Bluetooth. | he control group and 43.5% of the students in
gddltl_on, the site where the student performed “ﬁﬁe experimental group administered  the
injection was saved on the tablet. The averagg

: ection in the correct area. In addition, during
score of the students provided by both observetrl,#e post-skill tests, 31.5% of the students in the

is the final score. Finally, all the students Werg ol group and 89.1% of those in the

asked to complete the' post-cl'mlc. appIIC""t'o%xperimental group administered the injection in
evaluation form after clinical application. the correct area (Table 2)

statistically significant difference was
Berved between the control and experimental
roups in terms of the number of times that the
jection was properly administered £ 0.009).

ring the pre-skill test, 22.2% of the students in

Written approvals for this study were Obtaine%\pproximately 63.3% of the students in the

from the University Department of Nursing ontrol group stated that they conducted
where the study was performed. The s'[UdengﬁtramuscuIar injection in clinical settings, of

w_ho were recruited were informed about _th hich around 204% used the VG site.
aims and methods of the study, and a writt

: el(}leanwhile, 92.7% of the students in the
consent was obtained from all students.

experimental group stated that they conducted
Data analysis; Data were analyzed using SPS$htramuscular injection in clinical settings, of
Version 22.0 (IBM SPSS Statistics, IBMwhich around 26.8% used the VG site.
Corporation, NY, USA). The information andMoreover, approximately 95.1% of the students
skill scores of the students were analyzed usirig the experimental group preferred the VG site
the Mann-Whitney U test and Wilcoxon testfor intramuscular injection after the training.
The tests were utilized according to the normadearly 97.6% of the students in the experimental
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stated that WM-supported training helpedhe proper administration of intramuscular
enhance the knowledge of nursing students amjection into the VG site (Table 3).

Table 1 Comparison of the average pre-knowledge angost-knowledge test scores between the
control and experimental groups.

VG* Knowledge Score Skill Score
injection
Control Experiment p** Control Experiment p**
Group al Group Group al Group
(n=54) (n=46) (n=54) (n=46)
Mean (SD) Mean (SD) Mean (SD) Mean (SD)
Pre 13.85 (3.16) 13.08 (2.74) 0.209 21.73(3.40) 22Z300) 0.119
Post 17.79 (2.50) 18.82(2.39) 0.017 21.89 (3.82) 26502) 0.000
Change 3.94 (3.66) 5.73 (3.68) 0.012 0.16 (5.01) 3.595B.5 0.000
p*** 0.000 0.000 0.863 0.000

* Ventrogluteal ** Mann-Whitney U test *** Wilcoxosign test

Table 2 Number and percentage distribution of the injeticorrectly administered during
the pre-skill and post-skill tests of the studentthe control and experimental groups.

VG* Control Group Experimental Group p
injection (n=54) (n=46)
n (%) n (%)
Pre-skill performance 12 (22.2%) 20 (43.5%)
0.009*
Post-skill performance 17 (31.5%) 41 (89.1%)
Change 5 (09.3%) 21 (45.6%)

* Ventrogluteal **Chi Square test

Table 3 Administration of intramuscular injections of tlstudents in the control and
experimental groups in clinical settings.

Statements Control Group Experimental Group
(n=49) (n=41)

n % n %
The ones applying IM injection 31 63.3 38 92.7
The ones applying IM injection on VG 10 20.4 11 26.8
The ones stating to prefer VG site afterwards

40 81.6 39 95.1
The ones considering that there s
contribution of WM support to learning of
secure IM application on VG site - - 40 97.6
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* Not included (n=86)
Evaluated as compatibility (=196
_ P A ) * Incompatible with the criteria (n=26)

* Rejecting to participate (n=60)

* Other reasons (n=5)

PowerPoint nresentatiorauestiol-anc-answer sessions. discussi ‘

1

Demonstration on a mannequin

Small groups practiced the VG injection procedurermannequins
in the simulation laborato.

2

Knowledge test

Skill observz*lon in laboratory

! |

Randomization (n=110)

Experimental group (n=55) Control group (n=55)

| 1

WM group sharing during seven day:

U7

Removal from monitor (n=9) Removal from monitor (n=1)

§J 1

Analyzed (n=46) Analyzed (n=54)

Knowledge test

Skill observation in laboratory

Figure 1 CONSORT diagram of this study
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Discussion reported that education provided via tablet and
C with the use of Google Plus improved the
owledge and skills of students. In the studies
the safe administration of intramuscular injectiognquc;%dlgy T‘(‘j‘h (20hlS) anorll Sahatnh, (t:oban, &
into the VG site. Studies that examined th ;m_, ( )WI:/rI] Ings a\ée ﬁ 0\l1<vn Iad groullo
immediate effect of WM when used as & amd on Improved the knowledge o
supportive tool for helping students develop thelsftUdents about foreign language.
psychomotor skills have not been conductedn our study, the skill point averages of the
However, few studies have shown that WM caaxperimental group that used WM as a
be used for educational purposes (Willemse etipportive tool for formal training significantly
al., 2019; Raiman et al., 2017). Therefore, thicreased < 0.05). Mobile phones, which are
findings of this study are based on the limitedlways portable, provide students the opportunity
number of previous studies. to watch videos whenever they want (Gon &
Instructors are responsible for ensuring thﬁawecar, 20.17)' In'add|t|on, the training staff
nursing students accurately determine the v communicate with st_udents through WM at
any time. Students can instantly ask about the

site and safely perform intramuscular injection, . .
For this reason, different teaching methods muBtelrts they did not understand via WM,'and all t.he
oup members can read the shared information.

be used to achieve the goals of the in-cla . o o
theoretical courses, obtain the desired benefitsfotlhze) siiuwascadrg'?edrmoigé db);hgtklfrlmeazgeK;lC;n
clinical practice, and facilitate the learning o '

: . : plication based on social network was more
students in the new generation. WM is one of t:%ective than the courses thought with the

The present study evaluated the effect of WM-
assisted training on the knowledge of students

interactive, social media communication tool ditional teaching method. It was revealed that
that can be used to communicate with stude 9 )

anytime and help them review the courses an M has a positive effect on student-to-student

stimulate their interest (Willemse et al., 2019|_nteract|on, motivation to mobile learning and

. ollaborative learning (George et al., 2017). In a
Raiman et al., 2017). In our study, the studen%udy where Dubang ét al. 9(2015) receivgd the

who received training on the safe administratioviews of teachers on the use of social networks in
of intramuscular injection into the VG site Viascience classes. it was noted that videos and
the use of WM, in addition to formal trammg’fictures that were transferred through WM

were compared with those who did not receiv cilitated the concretization of abstract concepts
the training. The students in the experimental a g . P
ﬁ,nd supported the permanent learning.

control groups had a significant increase in the
average pre-knowledge and post-knowledge @dter comparing the average number of correct
well as pre-skill and post-skill test scoresintramuscular injections into the VG site of the
Furthermore, a statistically significant differencestudents in the experimental and control groups
was observed between the experimental ama our study, the results revealed that the
control groups in terms of post-knowledge andifference was statistically significarnt € 0.05).
skill point averagef < 0.05). It is expected that Sagkal et al. (2014) have shown that 69.7% of
the planned instruction will positively influencethe students did not accurately locate the VG site.
the knowledge and skills of the studentdn addition, Wynaden et al. (2006) have shown
However, the videos, pictures, questions, artlat nurses had difficulty in anatomically
information that were shared via WM had a morlcating the VG site during intramuscular
significant influence in the experimental groupnjection. The anatomical structure of the VG site
than in the control group. A study conducted bis small, which caused the students to have a
Tower et al. (2014) have shown that 89.8% of thdifficult time locating the site. (Wynaden et al.,
students who shared questions based on criti006).

thinking and interpretation in the F.aceboo though it is not presented in the tables, the
group before the exam had an increase

., students in our study stated that the information
knowledge and 83.2% of these students gmd% ared via WM aftér the application enabled

the skill development. These results were Sim“%em to learn about the subject at the same time
to those of the present study. In a study b%

.as the other students. In a study conducted by
Raman (2015), results have sh(_)wn that ”?O.b' illemse (2015) the students have stated that the
technology enhances the learning and C|II’1IC?

skills of students. Meanwhile, Wu (2014), sponses provided by the faculty members for
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the questions shared in the WM group had bedinus, to address this problem, the use of social
effective during lectures, and this result is sémil media application was considered in nursing
to that of the present study. Moreover, in oueducation, practices, and research (George et al.,
study, the students stated that they could look 2017). Considering the fact that the current
and learn the information related to the subjegeneration is socializing with the use of mobile
from their mobile phones via WM. Moreover, itphones, the integration of social media
enables them to learn it by heart. In the studiegplication to the teaching methods becomes
conducted by Mistry (2011), the information thatnore important.

students shared on Twitter increased motlvatlc_)r?\he students could view the pictures and videos

In addition, it had a positive influence on the'ron the safe administration of intramuscular

knowledge and skills. In the study conducted b iection into the VG site with guidance from
Tow_er et al. (2014), the data shared on SOCIRstructors with the use of WM, which is one of
med!a helped the students prepare for clinic e mobile social communication tools used as a
application gnd the stqdents were also a_ble (Elpporting tool for formal education. Thus
exchange important information —and Idea?raining was also conducted outside the

through these shared data. classroom, and the students inevitably checked
More than half of the students in the contrathe notifications on their cell phones.

group and almost all students in the eXp.er.'mgntﬂlcknowledgementsi'he authors thank nursing
group performed the intramuscular injectio

during clinical practice, and only one-fourth o%tudents who participated in the study.

the students in the experimental and contr&eferences

groups stated that they preferred the VG site. I ionioc A & Tuffley, D. (2014). Creating

the study conducted by Gulnar and Ozveren gqycational networking opportunities with Scoop.
(2016), only 7.4% of the nurses used the VG site, it. Journal of Creative Communications, 9(2), 185-
and 34.6% of the nurses injected into the VG site 197.
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is easily located because patients are placed in a(2016). Kozier & Erb’'s Fundamentals of Nursing:
comfortable position, and the bone spurs can be Concepts, Process, and Practice, 10 th ed. Pearson
easily felt by hand. However, nurses refrain Prentice Hall, Upper Saddle River. _
themselves from using the site because they dr8ct": L. (2013). Active-Learning Strategies: The
worried about harming patients, and they also use of a game to reinforce learning in nursing
. education. a case studWurse Education in
belleve_that they lack the necessary knowledge Practice, 13(2), 96-100.
and skills (Greenway, Merriman, & Stathamggzaiek, V., Ng'ambi, D., Wood, D., Herrington, J.,
2006). This result is important because it Shows Hardman, J., & Amory, A. (2015). Activity
that among the students using WM in the theory, authentic learning and emerging
experimental group, stress can be the reason fortechnologies: Towards a transformative higher
not using the VG site during clinical practice as education pedagogy, (Eds), Routledge, London
they want to apply the injection with the same and New York. Pp.246.

flawless skills they have watched in the video. DPuban, N, Islak, F. G., Gulec, F., Konak, S., @ztu
A., & Turkec, H. (2015). Teachers’ Opinions

Nearly all the students in the experimental group about the Using of Social Network in Science
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