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Abstract

The aim of the study was to examine the effect on pain of medication administered by intramuscular injection to the
dorsogluteal and ventrogluteal sites, and to investigate gender and body mass index differences in pain perception between
the sites. This clinical trial was performed on 70 adult patients receiving at least two doses of diclofenac sodium
intramuscularly in a state hospital in Bursa, Turkey. Two injections were administered to each patient with an interval of
24 hours by the same researcher using two injection sites. The injection sites were randomly allocated. After each injection,
the pain felt by patients during the injection was immediately assessed using a visual analog scale by another researcher
who had no prior knowledge of which the injection site. Numerical and percentage distribution of sociodemographic data
on patients’ identification characteristics were calculated. The Wilcoxon signed rank test was used to explore determine
the statistical differences in perceived pain intensity between the two injection sites. Differences in the mean pain intensity
at the dorsogluteal and ventrogluteal sites by BMI and gender were analysed using the paired t test. The average pain score
of patients after injections to the ventrogluteal site was 1.24+1.18, while that for injections to the dorsogluteal site was
1.89+1.49. The difference in average pain scores from injections administered to the two different sites was found to be
statistically significant (p<0.05). The results supported the hypothesis that intramuscular injections of diclofenac sodium
administered to the ventrogluteal site would feel less painful than those administered to the dorsogluteal site.
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1 Introduction

Intramuscular injection (IM) is a common practice which causes pain and discomfort to patients M Nurses in Turkey tend
to use the dorsogluteal site as the first choice for IM injections, despite the fact that this choice of site is ineffective,
inappropriate and potentially dangerous. It is accepted that the ventrogluteal site is safer for injections, and causes less
pain, because there are no large blood vessels and nerves in the area, and it is distant from bony tissue. This area has the
added advantages that the subcutaneous layer here is thin, the necessary position for the patient is easy, and the probability
of the medication being delivered to the subcutaneous tissue is low. Although all these superiority of the ventrogluteal site,
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this injection site is not preferred by the nurses in Turkey. Nurses are reluctant to change to the ventrogluteal site for IM
injections for a variety of factors. One of the factors is that many nurses think that ventrogluteal site may be more painful
for the patient. In addition, although it is reported in the literature that ventrogluteal site causes less pain because there are
no large blood vessels and nerves in the area, there is a lack of studies related to the pain intensity in ventrogluteal site.

It is seen that complications arising from intramuscular injections, of which the commonest is pain, are frequent, and are
mostly caused by a lack of information and the use of unsuitable techniques *'. Pain arising from this kind of injection
generally arises from leakage of the medication and from damage to the subcutaneous tissue *. Excessive fatty tissue
causes the medication not to be absorbed completely, and this causes more pain. For this reason, the use of techniques
which reduce leakage of the medication and a suitable injection site will reduce the pain felt during and after intramuscular
injection . One of these techniques is the choice of a suitable site for the injection such as the ventrogluteal area, which
has little subcutaneous fatty tissue 1.

The dorsogluteal area, which is frequently preferred by nurses, has been reported to be the most risky area for
intramuscular injection, as it is rich in blood vessels, it is near the sciatic nerve, and the subcutaneous tissue is thicker than
in other areas °!. This site often referred to as the upper outer quadrant: the method of dividing the buttock into four equal
areas by drawing imaginary lines to bisect it vertically and horizontally has been utilized by many nurses over the years to
locate this injection site ?. Craven & Hirnle ©*! suggest that the site is better located by palpating to find the greater
trochanter and the posterior iliac spine, then injecting laterally and superior to the midpoint of an imaginary line joining
these points. If the injection site is not chosen correctly, very serious complications may result [ 7). It is accepted that the
ventrogluteal site is safer for injections, and causes less pain, because there are no large blood vessels and nerves in the
area, and it is distant from bony tissue. This area has the added advantages that the subcutaneous layer here is thin, the
necessary position for the patient is easy, and the probability of the medication being delivered to the subcutaneous tissue
is low (10

Small ") stated that with intramuscular injections to the dorsogluteal area there was a great likelihood of medication being
delivered mistakenly to the subcutaneous tissue, of the medication being insufficiently absorbed, and thus of tissue
irritation and pain. In a study by Elizabeth & Winslow '), it was shown that in injections to the dorsogluteal area,
medication was delivered into fatty tissue. In another study too, it was found that injections to the dorsogluteal area were
delivered to the fatty tissue, especially in slightly obese and obese individuals, so that absorption of the drug was low in
these individuals and tissue irritation more often resulted !,

The ventrogluteal site is easily accessible for most patients and located as Kozier, Erb & Blais [ suggest, by the nurse
placing the heel of his/her opposing hand (i.e. right hand for left hip) on the client’s greater trochanter. The index (second)
finger of the hand is placed on the client’s anterior superior iliac spine and the middle finger stretched dorsally towards but
below the iliac crest. The triangle formed by the index finger, the third finger and the crest of the ilium is the injection site.
In a study by Covington & Trattler '), it was found that the ventrogluteal area was the surest and least painful site for
intramuscular injections. Gunes, Zaybak & Tamsel "* found that the ventroglueal area could be used safely for
intramuscular injections in normal and slightly overweight individuals. In another study, Moharreri et al. ¥ recommended

the ventrogluteal area for intramuscular injections as it caused relatively less pain and bleeding.

Despite the fact that the ventrogluteal area is identified in the literature as the safest place for intramuscular injection,
studies have shown that the vast majority of nurses do not use this area, and show reluctance to change, and although they
are aware of the possibility of complications associated with the use of the dorsogluteal area they nevertheless continue to
use it > '*), For this reason, it was felt necessary to conduct this study with the aim of pointing out the role of the injection
site in the reduction of pain, and of providing data to prove this.
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2 Methods

2.1 Sample

For this clinical trial, the recruitment of the patients was carried out from January to August 2012 in the state hospital in
Bursa located within Turkey's western region. The study participants were those who had been admitted to the hospital,
had been diagnosed with spinal intervertebral disc herniation, and had already been prescribed diclofenac sodium by the
attending physician to be administered intramuscularly at least every 24 hours; they were 18 years of age or older, had had
no pain before the injection and were conscious enough to answer questions about their pain. The reason for the choice of
diclofenac sodium in our study was that it was routinely prescribed practice for the patients with disc herniation in the
hospital where the study was performed. Because it is very difficult to provide voluntary participation in the studies related
to intramuscular injection, we had to choice a routine practice in the hospital. Patients diagnosed with a disease that
influenced pain perception such as sensory-motor deficiencies, diabetes, peripheral vascular diseases, peripheral
neuropathy and who had illness in their extremities which would prevent them from taking up any required position were
excluded from the study.

2.2 Randomization and intervention

Between January 21 and August 30, 2012, 128 patients were assessed for eligibility, and 100 were enrolled, but 30 patients
were lost to follow-up. The right dorsogluteal and left ventrogluteal sites were used in administering the intramuscular
injections. Each injection was randomised to either dorsogluteal site or ventrogluteal site. Two injections were
administered to each patient who was blinded to the injection site being administered by the same researcher using two
injection sites. The injections were performed with an interval of 24 hours between injections.

Table 1. Intramuscular injection protocol for all participants and techniques

Diclofenac sodium 3 ml (a glass ampoule)

Syringe size 5 ml

Needle size 21 gauge

Changing needle two needle technique

Air lock 0.2 ml air lock inserted

Site Right dorsogluteal site and left ventrogluteal site

Wipe {\rea ?leansed with alcohol and allowed to air dry before needle
insertion

Insertion angle 90°

Aspiration Aspirated

Injection duration 1ml per 10 seconds

Needle withdrawal At the same angle as insertion

Applying a light pressure at the injection site after the injection

After the injection . :
and not massaging the site.

Data recorded Another investigator assessed pain intensity and recorded.

The injection was administered to the dorsogluteal site with the patient in a prone position and the extremities held in a
position of internal rotation. The researcher located the dorsogluteal site by drawing an imaginary line from the head of the
femur to the posterior superior iliac spine. The injection was delivered into the gluteus maximus at the upper outer portion
above the line.

The injection was administered to the ventrogluteal site with the patient in a lateral position, the extremities which were
uppermost brought into flexion and the extremities which were below placed forwards. Ventrogluteal site was located by
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putting the palm of her right hand on the left greater trochanter of the patient so that her index finger pointed towards the
anterior superior iliac spine. Next, her middle finger was spread to form a “V”. The injection was administered into the
centre of the “V”.

After each injection, the pain felt by the patient during the injection was immediately assessed using VAS by the
researcher who was blinded to the injection site being administered. Similar intramuscular injection protocols were
administered for all participants. All the injections were administered according to the injection protocol. The protocol was
design as listed in Table 1.

2.3 Instruments

In data collection, self-administered questionnaire was used. This questionnaire comprised two parts. The first part
included items on age, gender, body mass index (BMI) and disease. The second part contained a Visual Analog Scale
(VAS) that was used to measure the pain felt by the patient during the intramuscular injection. Immediately following each
injection, a VAS were given to the patients and asked to mark a point on the line that best represents their pain at the time
of injection. The distance from “no pain” to the patient’s mark is then measured in centimetres — this is the VAS score
(0-10). Zero represents no pain and 10 represent the worst imaginable pain on this scale. Evidences support that the VAS

has a good acceptability, reliability and validity ['>'.

2.4 Ethical consideration

The study was approved by ethics committees of Ege University Faculty of Nursing. All participants were informed
related to the study before participating, and gave written informed consent before voluntary participation.

2.5 Data analysis

Numerical and percentage distribution of sociodemographic data on patients’ identification characteristics were
calculated. The Wilcoxon signed rank test was used to explore the statistical differences in perceived pain intensity
between the two injection sites. Differences in the mean pain intensity at the dorsogluteal and ventrogluteal sites by BMI
and gender were analysed using paired t test. The level of significance was set at p<0.05.

3 Results

Seventy patients were recruited to the study, with ages ranging from 18 to 69 years, mean age 51.5 years (SD=12.4). Of the
patients, 54% were female, the mean BMI was 27.1 (SD=4.1). All of the patients had disc herniation diagnosis. All
patients were alert and conscious enough to answer questions about their pain.

The mean score for perceived pain intensity in ventrogluteal site was 1.24 (SD=1.18), the mean score in dorsogluteal site
was 1.89 (SD=1.49). A Wilcoxon signed-rank test showed that a statistically significant difference was found in mean pain
intensity between dorsogluteal and ventrogluteal site (Z = - 2.34, p=0.019)(see Figure 1).

Women and men reported significantly lower pain scores in the injections administered to ventrogluteal site. The mean
pain score for women was 1.56 (SD=1.13) in dorsogluteal site, 1.33 (SD=1.08) in ventrogluteal site (t=1.99, df= 53,
p<0.05); it was 2.39 (SD=1.83) in dorsogluteal site, 1.11 (SD=1.33) in ventrogluteal site for men (t=2.55, df=45, p<0.05),
(see Figure 2).

Figure 3 displays the mean pain intensity at the dorsogluteal and ventrogluteal sites in patients grouped according to BMI
as normal weight (18.5-24.9 kg/m?), overweight (25-29.9 kg/m?) and obese ( >30 kg/m?) participants. The mean pain
intensity for normal patients after IM injection in the dorsogluteal site was 1.75 (SD= 1.38), it was 1.60 (SD=1.25) in
ventrogluteal site; for overweight patients it was 1.83 (SD=1.73) in the dorsogluteal site, 1.03 (SD=1.13) in ventrogluteal
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site; for obese patients it was 2.15 (SD=1.25) in dorsogluteal site, 1.12 (SD=1.14) in ventrogluteal site. There was a
significant difference in pain intensity between dorsogluteal and ventrogluteal site in each BMI group (t=5.05, df=34,
p<0.001 for normal patients; t=5.06, df=31, p<0.001 for overweight patients; t=8.38, df=32, p<0.001 for obese patients).
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4 Discussion

The findings reveal that the overall pain intensity perceived by the patients was low, with a mean of 1.24 in ventrogluteal
site and 1.89 in dorsogluteal site. Even though these results were not clinically worthwhile, the patients felt less pain
statistically during intramuscular injections administered to the ventrogluteal site. The literature suggests that the
ventrogluteal site should be the primary site for anyone more than seven months of age !'”). In the interest of patient safety,
the evidence that the dorsogluteal site has several risks associated with it, such as damage to the sciatic nerve, entering the
superior gluteal artery and irritation to subcutaneous tissue, cannot be ignored *!. The ventrogluteal site is a safer option
which accesses the gluteus medius muscle !, In the literature, this site is recommended as the primary location for IM
injections as it avoids all major nerves and blood vessels and there have been no reported complications 7 '*. Although
there was a small difference between two sites in terms of pain intensity, the ventrogluteal site can be first choice by the
nurses when the other advantages of this site are taken into consideration.

The study showed that the injections administered to the dorsogluteal site were more painful in both men and women.
(3 who found that
ventrogluteal site is less painful area. However, because Moharreri et al. (¥ studied only on male patients, there were no

These findings of current study are consistent with those of Moharreri et al. ™! and Covington & Trattler

comparative results between men and women in that study. However, in the present study, males reported higher pain
intensity than females in dorsogluteal site injections. This finding was not in congruence with the literature. Compared
with men, women have more subcutaneous tissue in the buttocks ['?!. Pain receptors are located within the subcutaneous
layer, not in muscle tissue **. Thus, women consistently report more pain from all intramuscular injections *!. In
addition, our results are not supported by Mitchell & Whitney *!, who asserts that women consistently had higher mean

pain scores in intramuscular injection. Therefore, it seems that this finding needs rmore investigation.

The findings of this study also demonstrated that the perceived pain intensity in dorsogluteal site for overweight (25-29.9
kg/m?”) and obese ( >30 kg/m?) patients were higher than ventrogluteal site. These results may explained by the fact that the
ventrogluteal site has less subcutaneous tissue and a thicker muscle mass than the dorsogluteal site ['>**°!, Therefore, the
needle has a better chance of reaching the muscular tissue in the ventrogluteal area than in the dorsogluteal area. In various
studies, it was found that most injections given to the dorsogluteal site delivered medication into the fatty tissue *'**). Pain
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receptors are found within the subcutaneous layer, not in muscle tissues and so injections administered into subcutaneous
tissue may be more painful **!. If the needle is not long enough to penetrate through the subcutaneous tissue into the

muscle mass, the patient will have more pain, and may develop an abscess or granuloma at the injection site /'

5 Conclusion

The results supported the use of the ventrogluteal site rather than the dorsogluteal site when administering diclofenac
sodium injection. The findings demonstrated that pain intensity in intramuscular injections of diclofenac sodium
administered to the ventrogluteal site was lower. Although many nurses are reluctant to use the ventrogluteal site for IM
injections due to the difficulty of land marking this site and because they think that this site is very painful for the patient,
it can be a preferred site by the nurses and the patients for IM injections of diclofenac sodium as it reduced pain and
minimized possible complications. It also highlights the need for further research with different medications and with a
larger sample including the patients with different diagnosis and all body mass index groups so as to establish the
generalizability of the results.

6 Limitations

One limitation of our study is that although all the subjects were conscious and did not report any sensory deficits, all
patients were diagnosed with intervertebral disc herniation. By potentially affecting sensation, this factor may have
affected the results of the study. For this reason, the generalizability of our research findings is limited to similar groups.
Secondly, the two injections were administered by the same investigator, so there may be a risk biasing of the results.
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