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ABSTRACT: Intramuscular injections can be life threatening when applied to the wrong area. For this reason, safe areas should
be preferred for injection application. This study is to evaluate the effectiveness of intramuscular injection training in the
ventrogluteal region given to nursing students. The research was conducted with a single group using a semi-empirical pre-
test, post-test design. The population of the study was composed of the senior nursing students (N=70) studying in Nursing
Department of University. The data were collected with survey method. The students were given theoretical and skill training
about the ventrogluteal region, and the students' knowledge, opinions and preference about the ventrogluteal region were
guestioned. Descriptive statistics, Wilcoxon and Friedman tests were used in the study. It was determined that the prejudices
of the students about injection to VG region changed significantly and positively after the training (90.5%) and their information
level increased (p<0.05), but the students had negative thoughts about their self-confidence and about the possible objection
of the patients (p>0.05). After the training, eight students preferred the VG region, while 13 students applied injections to the
dorsogluteal region. Although the knowledge level of the students about the ventrogluteal region has increased and their
prejudices have changed positively, there are students who prefer the DG region.
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1 INDRODUCTION

It is very preferred among injection treatment methods. 95% of injections are made for therapeutic purposes [5]. IMl is a
common treatment practice type applied frequently by nurses. It is extremely important to perform IMI correctly, especially
intramuscularly. For injection practice, selecting an area away from nerve, blood vessels and bone protrusions is an important
issue for the practice [23], [31]. Sterile abscess, tissue irritation, periostitis, muscle fibrosis and contracture, intramuscular
bleeding and pain may occur at the injection site as a result of errors in injection [4], [6], [23].

In the literature, it is stated that injections made to the DG region, which is frequently used in injection sites, cause sciatic
nerve injury. Sciatic nerve injury causes paralysis, foot drop and deformities in some cases [1], [14], [15], [16]. Although the
literature indicates that all injection sites for IMI can be used in adults, evidence-based studies state that ventrogluteal (VG)
region is the safest region since the thickness of subcutaneous tissue is lower than the other injection sites [7], [18]. it is far
from the major nerves and blood vessels, the region is easily detected due to the possibility of determining bone protrusions,
muscles in the region is large and developed [20], [21], [24].

In many studies, it is seen that clinical nurses and nursing students do not prefer the VG region at high rates. Nurses stated
that they did not want to use this area because they thought it was not safe [3], [9], [25], [26], [29], [31], [32]. As the reason
for this, nurses think that their knowledge level for VG region is not sufficient, they have never used this region, they do not
know how to determine the region since the anatomic structure of the VG region is small, it is hard to position the patient
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while determining VG region, they are afraid to harm the patient, patients are not used to this region and the patients will not
allow them to use the region [3], [8], [10], [29], [31].

In addition, they stated that they do not prefer the VG region since they are used to other intramuscular injection sites, the
patients will feel more pain if injection is made to the VG region, muscles in this region are not well developed, the region
cannot be used in overweight and slim patients, they do not prefer VG region believing that the injector will touch the bone
(31, [9 [, [29].

Despite all these, the studies on increasing the use of VG region have revealed that the training given to the nurses increases
their knowledge levels and the use of VG region [3], [22], [30].

In the light of all these data, it is seen that injection administration to VG region, an evidence-based practice example, is
not preferred much and the trainings are effective in preference of VG region. We believe that it will be effective in realizing
the evidence-based nursing practices repeated in nursing intern/last year’s education, which is one step before the working
life. Therefore, in this study, we planned to evaluate the effect of the training of injection to VG region to the students by
repeating it.

HYPOTHESES

H1: The training positively affects the students’ views about VG region.
H2: The training increases the knowledge level of the students about VG region.

H3: The training increases the students’ preference for VG region.
2 METHOD
2.1  StupY DESIGN

The study design is interventional with single group, pretest and posttest.
2.2 Time AND PLACE OF THE STUDY

The study was conducted in the spring semester of 2019-2020 academic year with the senior (intern) students of Nursing
Department in the Faculty of Health Sciences of University in Turkey. In our Nursing Department, theoretical and skill training
about the injection administration to VG region are given to the students in the 2nd year course of Nursing Fundamentals and
Practices. The course of Nursing Fundamentals and Practices is 17 hours (5-hour theoretical, 4-hour laboratory and 8-hour
clinical practice). The skill practices are given in groups of 10 people in the basic skills laboratory. Injection basic skill practice
to VG region is shown on a model of injection to VG region. Internship practice in our school is made in the spring term of the
4th year. Intern students do internships in departments of Internal Medicine Nursing, Surgical Diseases Nursing, Paediatric
Nursing, Psychiatric Nursing, Public Health Nursing, and Obstetrics and Gynaecology Nursing. The learning outcomes of each
clinical internship are determined by the departments and internship study programs are made in accordance with the learning
outcomes in clinical internships. In the clinics, internship training is carried out with patient care, diagnostic and therapeutic
interventions, and professional skills and practices.

23 POPULATION AND SAMPLE

The population of the study consisted of 70 intern students studying in the final year of nursing department of the Health
Sciences Faculty in University. Sample selection was not used. It was planned to reach the entire population. However, since
the research period coincided with the COVID-19 pandemic period, 42 students were able to complete the study.

24 DATA CoLLECTION TooLs
Descriptive Characteristic Form: There are 5 questions (age, gender, graduated high school, order of preference, satisfaction

with the choice of profession) including descriptive characteristics of the intern students in the first part.

VG Region Opinion Form: The form was prepared by the researchers by benefiting from the literature [3], [9], [19], [29],
[31]. In the form, there are 16 items evaluating the opinions about injecting the VG region. A five-point Likert type
measurement system will be used in the evaluation of the items. These are “I strongly agree”, “I agree”, “Undecided”, “I
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disagree” and “I strongly disagree”. The assessment of the expressions about the opinions will be made as number and
percentage. VG Region Information Form: The form was prepared by the researcher in line with the literature [21], [23], [24],
[28]. It was prepared to measure the knowledge levels about the injection administration to VG region. In the form, there are
20 suggestions about VG region determination, to whom it should be applied, preferring in slim and obese individuals, what
kind of drugs to be used, whether it is painful, the properties of the subcutaneous tissue in the region and the safety of the
region. In the assessment of the suggestions, true/false options are used. 11 of these questions were prepared as “True” and
9 were prepared as “False”. The students’ true responses to the suggestions get 1 point and wrong responses get 0 point.
Knowledge score will be calculated over a total of 20 points. 10 points denote "moderate" success. The evaluation will be made
as below (<10) or above (>10) average.

At the beginning of the study, the students were informed about the purpose of the study and their consents for
participating in the study were obtained. The pretest form was filled in the classroom and this process lasted for averagely 10-
15 minutes. The forms were filled next to the researchers within averagely 10-15 minutes. While filling out the pretest form,
there were 55 people in the classroom. Therefore, 55 people were included in the study. Theoretical training on injection
administration in VG region was given to the students who were subjected to pretest. After the training, brochures on the
subject were distributed to the students.

Since the students receive injection skill training in the second year and it is stated in the literature that problems are
experienced in determining this region, determination of this region in particular was shown on a student who was not included
in the study (Only the region was detected and displayed). Each student determined the area with his/her hand. The skill
training made with demonstration method was provided in the clinics where the students did their internships. There were
minimum 3 students and maximum 7 students in each training group. After the skill training, the students were given the
opportunity to apply injection to VG region. However, due to the COVID-19 pandemic, the students were only able to go for
practice for a week after VG region skill training. Since it was decided to conduct the education process of the students remotely
in the world and in Turkey, the posttest of the study was applied to the students via an online survey 1 month after the training.

2.5 STATISTICAL ANALYSIS

The data were assessed using SPSS 24 package program. As descriptive statistics; mean and standard deviation or median
and minimum-maximum values for continuous variables stated with measurement (age, VG region injection information
score), frequency and percentage for qualitative variables (gender, graduated high school, order of preferring profession,
satisfaction with profession, clinic where the internship was performed, injection practices, students’ causes of not using VG
region). Comparison of the answers before and after the training with the questions about VG region Friedman test and VG
region knowledge test scores were analyzed using Wilcoxon signed ordinal number test.

2.6 ETHICAL CONSIDERATION

For the study, approval was obtained from University Clinical Trials Ethics Committee on 27.02.2020 (Session No: 2020/04,
Decision No: 02). Participation in the study was based on volunteerism. This study was conducted in accordance with the
Principles of Helsinki Declaration.

3 RESULTS

Among 42 students participating in the study, 14.3% (6) were male, 85.7% (36) were female, the mean age was 22.28 (SD
= 0.86 (min=21, max=24) and 71.4% (30) graduated from Anatolian and Science High School. 64.3% (27) of the students
preferred the nursing profession as their 1st preference and 92.9% (39) were satisfied with their choice of profession, 52.38%
were doing their internship in internal medicine clinics, and 47.62% were doing their internship in surgical clinics (Table 1).
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Table 1. Descriptive Characteristics of the Students (N=42)

MeanSD (min-max)

Mean age (year) 22.28+0.86 (21- 24)

N %
Gender
Male 6 14.3
Female 36 85.7
Graduated high school
Regular high school 7 16.7
Anatolian and science high school 30 71.4
Vocational high School 4 9.5
Vocational school of health 1 2.4
The order of choosing the nursing profession
1%t Preference 27 64.3
2" Preference 4 9.5
3™ preference 4 9.5
4% and higher 7 16.7
Satisfaction with profession choice
Yes 39 92.9
No 3 7.1
The clinic where the internship is done
Internal medicine clinics 22 52.38
Surgical clinics 20 47.62

It was found that 92.9% (39) of the students made IMI during the training process. Of the students, 65.3% (27) wanted the
theoretical training about IMI practices to be repeated and 78.6% wanted the skill training to be repeated. During the school
education, students made injections mostly to the dorsogluteal (85.7%) and rectus femoris (93.8%) regions among IMI practices
and only 2 students stated that they applied injection to VG region in this period. The reasons for students not to prefer VG
region were as follows; the nurses did not use this region (26.2%), they were not used to this area (16.7%), they did not have
sufficient knowledge about this region (9.5%), and they had fears because they had never used this area (7.1%), respectively
(Table 2).
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Table 2. Students’ opinions and practice on IM injection before the training (N=42)

N %
Have you administer an IMI?
Yes 39 92.9
No 3 7.1
Would you like the theoretical training for IMI to be repeated?
Yes 27 65.3
No 15 35.7
Would you like the skill training for IMI to be repeated?
Yes 33 78.6
No 9 21.4
Which one of the IMI regions did you use during your nursing education?
Ventrogluteal 2 4.8
Dorsogluteal 36 85.7
Deltoid 11 26.2
Vastus lateralis 2 4.8
Rectus femoris 39 93.8
Reasons for not using VG region*
Not being used to this area 7 16.7
Not having enough knowledge about this region 4 9.5
Having fears because of not using this region before 3 7.1
Preference of nurses in the clinic to use DG region 11 26.2

IMI: Intramuscular injection * There were students who did not present their views.

Table 3 shows the effect of the training given to the students on their injection practices on VG region. After the training,
90.5% of the students evaluated that their views about injection to VG region changed positively and contribution of the
training in the change of their opinion scored as 8 out of 10 points (SD = 2.03). After the training, it was determined that 9
students (19.1%) made injections in VG region while 13 (30.9%) of the students made injection to DG region and the remaining
21 (50%) of the students had no opportunity to made injection due to pandemic period and absence of IM treatment in the
clinic. As the reason for not applying injection to VG region, the students stated that the patients did not want this region [2.4%
(2)1, nurses preferred the DG region [12% (5)], they had not learnt the VG region fully [4.8% (2)], and they were used to the DG
region [4.8% (2)].
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Table 3. The students’ status of applying injection to VG region after the training (N=42)

n %
Status of making IMI
Ventrogluteal 8 19.0
Dorsogluteal 13 31.0
Those who made no injection* 21 50.0
Reasons of the students, who preferred DG region, not for preferring VG region
The patient’ request for the DG region 1 2.4
Being used to the DG area 2 4.8
Thinking | haven’t fully learned yet 2 4.8
Nurses in the clinic prefer DG region 5 12.0
How has the view about injecting the VG area changed?
Positively 38 90.5
Negatively 1 2.4
Undecided 3 7.1

Mean+SD (min-max)

The contribution of demonstration training on positive change of your thoughts

about VG region

8+2.03 (3-10)

IMI: Intramuscular injection, DG:Dorsagluteal, VG: Ventrogluteal * Students who could not make injection since the internship was not

continuing and there was no IM treatment in the clinic due to COVID-19.

While knowledge level of the students about the injection to VG region before the training was 12.5£1.90 (min=8 - max=16),
their knowledge level after the training increased significantly [14.7+1.64 (min=11 — max=18)] (Z= -4.724, p= 0.000) (Table 4).

Table 4. The students’ mean scores from the information questions about VG region

MeaniSD Min — Max. Test Statistic*
Before the Training 12.5+1.90 8-16 Z=-4.724,
After the Training 14.7+1.64 11-18 p=0.000

*Wilcoxon test

Table 5 shows the students’ views about VG region before and after the training. It was seen that some negative thoughts
of the students that prevented them to prefer VG region (01, 02, 04, 05, 06, 07, 010, 011, 012, 014, 015, 016) after the
training changed positively in a statistically significant way (p<0.05). However, despite the training given, students still
considered that the patients may object especially this region (p= 0.536) and their self-confidence was still insufficient (p=

0.102).
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Table 5. Students’ opion about applying injection to VG region (Before —After the Training)

I strongly agree | agree Undecided | disagree : s.trongly
] disagree BT AT -
Suggestions Statistic
BT AT BT AT BT AT BT AT BT AT Mean | Mean
n(%) | n(%) | n(%) | n(%) | n(%) | n(%) | n(%) | n(%) | n(%) | n(%) | rank | rank
01: | think | have enough
L. 10 11 24 19 7=-3.953
knov.vk::dge .about this injection 4(9.5) 238 | 262) | 571 | 452) 7(16.7)]7(16.7)] 1(2.4) | 1(2.4) - 140 | 1.60 P<0.001
administration
02: | have concerns about this 14 19 21 Z=-4.630
injection site. 4095)| - (333 3(7.1) @5.2) 13(31) |5(11.9) 00| - s(ui9)| 176 | 124 | oo
03: | think other injection sites are 14 13 17 12 Z=-1.800
more useful. SN GO (333 | 310) | @a0s) [PED|OW3] 25| - [4GD] 10| 10 |pgop
04: | can detect this injection site 10 10 23 19 Z=-2.506
correctly. 7(16.7) 28 | 238 | ca8 | 452 7(167)|5(119)| 248 | 124 - 169 | 131 [, oo
05: | think this injection site is 18 12 27 11 7=-3.922
dangerous. 1(24) | 1(24) 17 (167) ) (42.9) 3(7.1) (28.6) | (64.3) 4(53) (26.2) 123 17 P<0.001
06: | think the muscle size in the 10 11 20 14 7=-2.238
areais small 2048) | 248 28 | 262 | 476) 7(16.7)|9(21.4) (333 1(24) |8(190)| 1.38 | 1.62 oo

07: I think it is hard to position the 12 14 20 14 Z=-3.521

patient. 5(11.9)] 1(2.4) |8(19.0)] 4(9.5) (286) 3(7.1) 333) | 476) 3(7.1) (333) 1.21] 1.79 P<0.001
08: | am confident about applying 15 21 16 Z=-1.635
injection to this region. 7(16.7)|9(21.4) 357) | (s00) | (38 9(214)] 2(48) | 2(48) | 2(48)| 1(24) | 1.62 | 1.38 P=0.102
09: | think the patient might 13 18 13 13 Z=-0.619
object to this injection site. 8(190)]6(143) (31.0) | (42.9) | (31.0) | (31.0) 7(167)[5(119)] 1(24) 1.56 1 1.44 P=0.536
010: I think my skill level is _
sufficient for injection 6(14.3)] 6(14.3)] 5(11.9) ( 41289) (3243) (2208) (2212) 8(19.0)| 6(14.3) - 1.70 | 1.30 i_: g ;;;"
administration to this area. ) ) ) ) )
011: 1 think the injector tip will
. . 12 12 11 13 25 Z=-3.833

touc.:h'to t.he bone tissue during 3(7.1) - (286) 1(24) 286) | 262) | 310) | (595) 2(4.8)|5(11.9)] 1.27 | 1.73 P<0.001
the injection.
012: | do not know how to detect 13 13 20 10 Z=-5571
this injection site. 3.0 3(7.9) (31.0) 4(55)|9(214)5(119) (31.0) | (47.6) 4(55) (23.8) 130 1.70 P<0.001
013: I think itis an area that

. . 10 11 16 25 Z=-1.885
-pa'\tler)ts do no.t encounter in 238 | 262) | 381) | (595) 9(21.4)| 4(9.5) |5(119)| 1(24)]| 2(48) | 1(24) | 1.57 | 1.43 P=0.059
injection practice.
014: | can persuade patients about 19 22 17 10 Z=-2.235
the injection to this area. 3(7.1) |8(19.0) (45.2) | (52.4) | (405) | (23.8) 37268 - ) 162 138 1o 6025
015: I think this injection site may 26 24 14 Z=-5.187
be more painful. 3(7.1) - 17(16.7) - (619) 4(9.5) |5(11.9) (57.) 1(2.4) (333) 1.10 ]| 1.90 P<0.001
016: I think this injection site will 23 Z=-2.616
be suitable for slim patients. 3(7.1) | 4(9.5) |8(19.0) (54.8) 21(50) |9(21.4)]6(14.3)] 4(9.5) | 4(9.5) | 2(48) | 1.33 | 1.67 P=0.009

4 DISCUSSION

Interest, desire, and talent are at the forefront in choosing the nursing profession. Although nursing requires self-sacrifice,
it is a profession that can be done with like [13]. The results obtained from the study showed that 64.2% of the students
preferred the nursing profession in their first choice and a great majority of the students (92.9%) were satisfied with the nursing
profession (Table 1). Nursing education is an education that has clinical practice. After learning basic nursing skills on models
in a laboratory environment, students are expected to realize these skills in clinical environment [27]. In the present study, it
was seen that the majority of the students made IMI during nursing education (Table 2). It was determined that among IMI
administrations, students used DG region) and Rectus femoris region at the highest rate and only 4.8% (2) of the students made
injection to VG region (Table 2). In their study, Karaahmetoglu (2019) observed that the number of students preferring DG
region was less and those who preferred the VG region were more compared to the present study. We think that this result is
promising for the widespread use of injection administration to VG region (Karaahmetoglu, 2019).
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VG region is far from large nerve and blood vessels and its subcutaneous tissue is thin. Less pain is felt in the injections
made to this region and its location can be determined easily since it can be found by palpation. For all these reasons, it is
stated in the literature that VG region can be used instead of DG region [21], [24], [28]. However, in other studies conducted
with nursing students and clinical nurses in the literature, it is seen that DG region is mostly preferred in IMI, VG region is less
preferred and knowledge about this region is insufficient [2], [3], [9], [25], [26], [29], [30], [31], [32]. In the present study, we
believe that the knowledge levels of the nursing students about injection to VG region before the training were higher than
the average but insufficient. It was determined that this score increased significantly 1 month after the training (p<0.05) (Table
4). We think that the information about drug administrations, which is one of the main duties of nurses, should be repeated
during the internship period/senior year.

A similar study was conducted by Giilnar and Ozveren (2016) with a group of working nurses. It was also seen in this study
that the knowledge levels of nurses about VG region injection were higher than the average, but their knowledge levels
increased significantly 4 months after the training [10]. Arslan and Ozden (2018) made a study with single group and pretest-
posttest design with 50 clinical nurses in order to increase their VG region preferences in IML. In this study, it was determined
that the nurses’ knowledge levels about VG region was insufficient at the beginning, but their knowledge level significantly
increased after the training [3]. Again, likewise in another quasi-experimental study conducted with 169 nurses, knowledge
levels of the nurses before the training significantly increased after the training [30]. Hdaib et al (2015) reported that the
nursing students’ level of knowledge increased after the IMI training [12]. It was seen in the present study that the knowledge
levels of the students increased after the training but they were not as high as in these three studies (Table 4). We believe that
this result was caused by the fact that the present study was conducted with a group of students who were not working in the
field.

In the present study, the students expressed that their views about VG region positively changed after the training and they
would prefer VG region injection in the subsequent process. It was determined that the preference of the students for the VG
region increased (%19.1, n=8) compared to the period before the training but it was seen in the results that injection to DG
region was still continuing (30.9%, n=13) (Table 3). In the study conducted by Giilnar and Ozveren (2016) (n=81) with pretest-
posttest experimental design, training about injection to VG region was given to the nurses and its effectiveness was evaluated.
In their study, while 76.5% of nurses preferred DG region before the training, this rate decreased to 48.1% four months after
the training. The number of nurses preferring VG region before the training increased from 7.4% to 34.6%. The fact that nurses
still preferred DG region although there was an increase in the nurses’ preferences on VG region is similar to the present study
results (Table 3). It is also seen in other studies that nurses’ knowledge levels about VG region and frequency of preferring this
region increased with the training [22], [26]. It was shown that the most important reason affecting the students’ preference
on VG region before and after the training was the fact that clinical nurses did not prefer VG region (Table 3). Wynaden et al.
(2015) conducted a study by nurses to change the injection technique, and although there was a statistically significant change,
approximately half of the nurses stated that they used this technique. Cocoman and Murray (2008) reported that changing the
work habits and routines of nurses with longer working hours is a difficult task. All these results revealed that nurses are
resistant to change and that change in clinical practice is a slow process [11], [33], [34].

Nursing students who do clinical practice do their treatment practices along with clinical nurses. We see that how nurses
working in the clinic are important for students to put their knowledge learnt from the courses into the clinic, no matter how
much evidence-based practices are emphasized in the course, being unaware of this practice and not using this practice for
clinical nurses is more decisive in transferring these practices to the clinic. It is extremely important for clinical nurses to be
aware of evidence-based practices in the literature and to put them into practice.

Due to the pandemic period, students could not do their internship 1 week after the training. Therefore, 21% of the students
did not have the opportunity to do an injection (Table 3). The fact that the students could not participate in clinical practice
due to the COVID 19 pandemic created a limitation in reaching our study goals. Despite this, 90.5% (38) of the students stated
that their views about the VG region changed positively after the training. It was seen that they scored the contribution of the
training given with demonstration on the positive change of their views as 8 out of 10 (SD=2.03) points.

In the studies, the reasons for nurses not to prefer VG region were shown mostly as the lack of knowledge about VG region,
not being used to this region and inability to find this region. In addition, the nurses stated that they avoided the process since
the patients may object to this area and may feel more pain and the injector may contact with the bone [3], [9], [19], [26], [31].
Although training on IMI to VG region was provided to our students in the second year of nursing education, their opinions
about VG region in the pretest are unfortunately similar to the other studies (Table 4). It was determined that the opinions of
the students about the VG region increased significantly after the theoretical and skill training (p<0.05) (Table 4). Accordingly,
it was found that the students’ information levels about VG region, their self-confidences, their beliefs that they could give the
correct position to the patient and convince them increased, and their concerns and fears about the region such as pain, correct
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determination of the region and applying it to slim people decreased. We think that the information repeated in the internship
education, which is the last step before the students start working life, would have an effect on the realization of their
knowledge. In the present study, before the training, 65.3% of our students requested the repetition of the theoretical training
on IMI and 78.6% requested the repetition of the skill training. For this reason, we believe that the knowledge and practices
about nursing skills applied the most by the students especially during internship period should be reviewed and supported
with evidence-based practices. While doing so, it would also be appropriate to provide training about accessing evidence-based
resources.

5 CONCLUSION

Great support is received from clinical nurses in the realization of nursing skills in clinical practice. One of the biggest
obstacles for students to overlap education and clinic is that clinical nurses are unaware of the changing literature and do not
implement changing practices. In fact, after the training given in our study, our students’ level of knowledge increased and it
was concluded that their concerns about the region were eliminated. However, some of the students still prefer the DG region
and the reason for this is that the clinical nurse preferred the DG region. The inability of clinical nurses to reflect the changing
literature into practice is an important obstacle in the implementation of evidence-based practice. It is recommended to carry
out joint studies in which the student and clinical nurse take part in reflecting the changing literature to the clinic.

6 LIMITATIONS OF THE STUDY

The fact that the research process reached the COVID 19 pandemic period prevented us from reaching the whole sample
and students from practicing.
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