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COMPARATIVE STUDY OF VENTROGLUTEAL AND DORSOGLUTEAL SITES
ON PAIN FOLLOWING- INTRAMUSCULAR INJECTION
CHAPTER I
Study Problem

lntroductjon
The administration of intramuscular injections is a common
therapeutic intervention that frequently results in pain at the site
of the injection.

Many patients and nurses accept the _pain and/or

discomfort as an unalterable side effect of intramuscular
injections.

Although pain is an expected side effect, the incidence,

severity, and ·duration of pain may vary depending on the site of the
injection.

Factors which are known to influence the incidence,

severity, and duration of pain at the injection site are the size of
the muscle mass, amount of subcutaneous tissue, and location of
major nerve and blood vessels in the area where the injection is
administered (Wyeth Laboratories, 1985).

Additional factors that

may influence the incidence, severity, and duration of pain are the
volume of the injectate, the length and gauge of the needle used to
administer the injection, and the irritating potential of the
injectate (Travali, 1955; Wyeth Laboratories, 1985).
Administration of medications by intramuscular injection
frequently involves the gluteal muscles, utilizing either the
dorsogluteal or ventrogluteal site.
1

A review of the literature
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suggests that these two sites are the most accepted sites for
intramuscular injections in the adult· client (Flynn & Hackel, 1990;
Keen. 1986; Kozier, Erb, and Olivier, 1991; Kruszewki, 1979; Lang
1976; Pitel & Wernett, 1964; Potter & Perry, 1989; Rettig, 1982;
Rosdahl. 1991; Shaffer, 1929; Swonger & Matejski, 1991; Taylor,
Lillis. and LeMone, 1989; Travell, 1955; Zelman, 1961 ).
During a six year employment period in an acute care setting,
this investigator became increasingly aware of patients' comments
and complaints regarding pain experienced during and after
intramuscular injections · at specific muscle sites.

Upon closer

investigation of these comments, there appeared to be less pain
experienced at the ventrogluteal site as opposed to the
dorsogluteal site.

This observation was supported from an isolated

case study (Feldman, 1986) in which. the author shared her
experiences receiving intramuscular injections in the dorsogluteal
and ventrogluteal sites.

She emphasized that she had virtually no

pain from the injection she received in the ventrogluteal site,
whereas she had pain for several weeks after receiving an injection
in the dorsogluteal. site.

An extensive literature review revealed

that no comparative studies had been done involving both of these
muscle sites.
Purpose
The purpose of this study was to measure and to compare the
incidence, severity, and duration of pain following the

3

administration of sterile water (2cc) by intramuscular injection
into the ventrogluteal and dorsogluteal muscle sites.

Significance
Administering medications by the intramuscular route is
often the nurse's responsibility.

This commonly used technique is

often a source of pain. In one study, it was found that 46% of
26,294 patients examined received at least one intramuscular
injection during their hospital stays (Greenblatt, 1978).

Due to the

large number of patients receiving intramuscular injections in and
out of the hospital, a study to determine the anatomic site
resulting in less pain/discomfort would be significant to the
practice of nursing.
At present, both the dorsogluteal and ventrogluteal sites are
recommended for intramuscular injections in the adult client.
However, there is little information or scien.tific data to support
selection of one site over the . other site relating to pain associated
with -intramuscular injection.

This study was undertaken to

provide · additional information concerning intramuscular injection
sites and the incidence, severity, arid duration of pain following an
injection.
Few nursing procedures for patient care have a research base
to guide their implementation _or modification in practice (Baer,
Bomber, and Nichodemus, 1989). However, research relating to
these procedures is required if nursing practice is to develop a
scientific basis.

The findings of this study contribute to the

4

refinement of knowledge related to currently used injection sites.
Also, this study provides scientific data to broaden the knowledge
base used to guide nurses in making clinical decisions related to
giving intramuscular injections ·in the adult client.
Assumptions
The assumptions identified for this study were as follows:
a.

Subjects will honestly report any feelings of pain

immediately post-injection and at specific time intervals
post-injection (Keen, 1981 ).
b.

The investigator will apply similar amounts of pressure

when inserting the needle and p~shing the syringe plunger
during administration of each injection in the study (Keen,
1981).

Hypotheses
The study was designed to test the following null hypotheses:
a.

There· will be no significant difference in the incidence

of subjects' reported pain overall following intramuscular
injection of sterile water (2cc) into the ventrogluteal muscle
site as compared to intramuscular injection of sterile water
(2cc) into the dorsogluteal muscle site.
b.

There will be no significant difference in the degree of

severity of subjects' reported pain overall following
intramuscular injection of sterile water (2cc) into the
ventrogluteal muscle site as compared to intramuscular

5
injection of sterile water (2cc) into the dorsogluteal muscle
site.
c.

There will be no significant' difference in the duration of

subjects' reported pain following intramuscular injection of
sterile water (2cc) into the ventrogluteal muscle site as
compared to intramuscular injection of sterile water (2cc)
into the dorsogluteal muscle site.
Definition of Terms
Standard lniection Method is defined as an intramuscular
injection technique in which the needle is thrust through the
cutaneous and subcutaneous tissues without movement of the
tissues in any direction prior to or during insertion of the needle or
during deposition of the injectable solution (Keen, 1981 ).
Intramuscular Injection involves the introduction of .sterile
water (2cc) into the body of a muscle by means of a syringe (3cc)
and needle (22 gauge by 1 1/2 inches in length).
·Sterile Water is a solution commonly used as a
pharmaceutical aid and diluent for ·the infusion of drugs in patients.

fain is defined as the presence and intensity of unpleasant
sensation reported by the subject on a visual analog pain scale and
a verbal descriptor pain scale immediately after the injection and
at specific time intervals post-injection.
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Side-lying Position is defined as the subject 1-ying on a
stretcher on his/her side with the knee and hip joint of the
uppermost leg flexed and placed anterior to the lower leg (Rettig &
Southby, 1982).

CHAPTER II
Review of The Literature
Introduction
A review of the literature revealed several research studies
on pain associated with intramuscular injections.

However, a

review of the nursing literature found no study that had been
conducted to compare the incidence, severity, and duration of pain
in the ventrogluteal and dorsogluteal muscle sites following
intra.muscular injection.

The discussion begins with a review of

research studies that examined the discomfort associated with
intramuscular injections.

The next section describes the two

instruments for the measu'rement of pain levels in this study.

The

review concludes with a summary of the findings in the literature.
Comparative Research Studies
A review of the literature revealed a limited number of
studies investigating techniques to decrease the discomfort of
intramuscular injection in isolated muscles (Keen, 1986;
Kruszeski, Lang, and Johnson,1979; Lang, Zawacki, and Johnson,
1976; Rettig & Southby, 1982). None of these studies compared
pain elicited by intramuscular injection at two different sites.
Keen (1986) examined the effect of Z-Track and standard
intramuscular injection techniques on the incidence and severity of
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discomfort and lesions in subjects receiving frequent injections.
The study involved 50 subjects who received injections of
meperidine hydrochloride alone or in combination with
promethazine hydrochloride every three· to four hours as part of
their hospital regimen.

The study subjects received all their

injections in the ventrogluteal site.

The subjects received both

treatments (standard. technique and Z-Track technique) and thus
served as their own controls.

!hey were evaluated for the presence

and severity of discomfort by using a 4-point Likert Pain Scale.
Injection site lesions were determined by visual and tactile
assessment.

The researcher concluded that the 2-Tract technique

significantly decreased the incidence (12 <.05) and severity (g_ <.02)
~- .

of discomfort.
Rettig and Southby (1982) expanded the research of
Kruszeski, Lang, and Johnson (1976) by conducting a study to
examine the effect of different body positions in reducing
discomfort from dorsogluteal injections.

A sample of 60 subjects

were randomly assigned to one of four groups.

The investigators

evaluated positions (prone and side-lying) and position rotations
(internally and externally).
following each injection.

The subjects rated their discomfort
The findings supported the conclusions

drawn by Lang, Zawacki, and Johnson (1979) that injection into a
relaxed muscle reduces discomfort (12 <.05).

Additionally, they

found t~at relaxation of the dorsogluteal muscle is insured by
internal rotation of the femur.
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Kruszeski, Lang, and Johnson (1979_) conducted a study
comparing techniques for reducing discomfort of intramuscular
inJections in the dorsogluteal site.

The investigators evaluated a

total of 44 subjects who received intramuscular injections of
morphine and atropine and/or valium.

The investigators examined

three factors · (position, medication, and order of injection) which
might influence patients' injection discomfort.

The subjects were

randomly assigned to one of four combinations of positions
(internal and external rotation), order of injection (first or second
injection), and medication (morphine and atropine or valium).
Following the injection, all subjects were asked to complete a ·five
point rating scale to evaluate their discomfort.

The results of the

study supported the hypotheses that patients placed in the prone
position with femurs internally rotated reported less discomfort
(g_ <.05). When patients were placed in a prone position and the

femur was externally rotated, the pain was more severe.
A study involving 44 subjects was undertaken by Lang,
Zawacki, and Johnson (1976).

The study required the subjects to

position themselves with internal rotation of the hips prior to the
intramuscular injection.

They were then asked to rate the

discomfort of the injection.

Immediately afterwards, they were

instructed to change sides and externally rotate their hips.

Then

they were given the second injection and rated their level of
discomfort from the injection.

The investigators concluded that

the patients reported significantly less discomfort when
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positioned with internal rotation of the hips during the
intramuscular injection (g, <.001 ).
All of the research studies presented above examined the
effect of intramuscular injection technique and/or positioning of
patients on the incidence and severity of pain following ·
intramuscular injection.

These studies provided examples of

factors which may influence the incidence and severity of pain or
discomfort at a specific muscle site.

Even though all of these

studies relate to pain associated with intramuscular injections,
none of the studies compared two specific muscle sites .
. lnstrume·nts
The author reviewed the •literature for a reliable pain scale
that would be easy for the subjects to complete and understand.
The scale also had to be easy to score by the researcher. The verbal
descriptor scale and the visual analog scale were identified as the
most reliable.

Each of these scales are described below and the

reliability data presented.
Verbal Descriptor Scale
McGuire (1984) described the verbal descriptor scale (VDS) as
depicted in Figure 1 as a scale consisting of three to five
numerically ranked choices of the word descriptors. of None, Slight,
Moderate, or Severe.

The scale determines the intensity of the

painful stimuli on an ordinal level.

The subject is asked to mark

the word that best describes his/her intensity of pain at that
moment.
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Keele (1948) was one of the first to develop such a scale,
which he called a pain chart. The VDS utilized in this ·study uses
words similar to those in Keele's chart

McGuire (1984) reported

that few authors using the VDS have discussed reliability and
validity of the scale.

However, Keele assessed the validity by

administering the chart to patients with conditions known to
produce pain.

These conditions included surgical procedures,

angina, and gastrointestinal ulcers.

He observed in these patients

that time-intensity curves of the pain ratings showed increases

Pain Intensity
None

Slight

Moderate

Severe

Figure 1. Verbal DescriQtor Scale.

and decreases of pain over time and predictability in relation to
physical activity.

However, no significance levels were reported.

An advantage of the VDS is that it is short and easy for the subject·
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to complete as well as for the investigator to score and analyze the
data. One disadvantage of using the VOS is that the word selected
by the subject may not accurately reflect the subject's true
sensation.

Also, there is lack of consistent meaning to word

descriptors such as moderate pain intensity.

Visual Analog Scale
Gift (1989) referred to the visual analog scale (VAS) (Figure
2) as a straight- line, usually 10cm in length, with or without word
anchors at each end to indicate the extremes of the sensation under
study. When using the VAS, the subject is asked to mark a point
that indicates the amount .of the sensation experienced at that
time.

Gift pointed out that the VAS is a self-report device that is

used extensively to measure unpleasant symptoms such as nausea,
fatigue, dyspnea, and pain.

Very

No

Severe
Pain

Figure 2.

Pain

Visual Analog Scale.

McGuire (1988) stated "VAS was first developed
approximately 60 years ago (Maxwell, 1978) to measure a variety
of subjective phenomena (p.15)." Murphy, McDonald, Power, and
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associates (1988) reported t_hat the VAS is one of the. most common
methods for the measurement of pain.

As with the verbal

descriptor scale, the visual analog scale is ~asy for the subject to
complete and takes only a few minutes to be scored by the
investigator for data analysis.

The VAS produces interval-level

data, thus parametric statistics may be utilized in the analysis of
data. A disadvantage of the scale, according to McGuire (1984), is
that some subjects may have difficulty measuring pain intensity on
a straight line and may mark the line at either end or near the
anchor words.

This would produce data of questionable validity.

Revill et al. (1976) conducted a series of studies to evaluate the
reliability of the visual analog pain scale (VAS) prior to its use as
a measure of pain in childbirth.

In one study, 10 women in labor

were asked to describe a pain event after five minutes and 24
hours.

Test-retest methods demonstrated reliability on repeated

measurements (r= .95, 12 <.001 ).
Several researchers (Ahles, Ruckdeschel, & Blanchard, 1984;
Downie, Leatham, Rhind, Wright, Branco, & Anderson, 1978;
Seymour, 1982) evaluated the validity of a VAS by using a
criterion-related approach.

Correlations between the VAS and the

criterion instrument (verbal descriptor scale and/or nume.rical
rating scale) were reported to range from .71 to .92 (Downie,
N=100, r=.71 - .78; Seymour, N=24, r= .91; and Ahles, N=40, r= .92).
No .significance levels were reported.
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Comparison of VAS and yps
McGuire (1988) reported that several studies have been
condµcted to compare the VAS and VDS in terms of sensitivity,
reliability, validity, ease of administration and subject use, and
subject preferences.

The studies reported below have found high

correlations and reliability between the two scales.
Littman, Walker,· and Schneider (1985) assessed a VDS, a VAS,
and a verbal pain relief scale in 1497 patients experiencing a
variety of acute and chronic types of pain and receiving analgesics.
Results of the study indicated that all three measures correlated

Cr=

well

.89 to .93). No g_ value was reported.

Ohnhaus and Adler (1975) conducted a double-blind, complete
crossover study in which six patients evaluated the effect of
\

analgesics on pain by means of two rating scales-- the verbal
. rating scale (VAS) and the visual analog scale (VAS).

The results

demonstrated that the correlation between the two scales were
highly significant (r= .81, g_ <.001 ).
Summary
In summary, there has been no published research comparing
the dorsogluteal and ventrogluteal sites on pain or discomfort
following intramuscular injections.

The research reported in this

review addressed the issues of positioning and techniques to
reduce the discomfort experienced by the patient.

All of the

studies support the guideline that internal· rotation of the hips
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prior to intramuscular injections into the dorsogluteal site results
in less discomfort to the patient.
· A review of the research literature reveals that the Visual
Analog Scale (VAS) and the Verbal Descriptor Scale (VOS) are two
of the most common pain measurement scales utilized by
researchers.

Both of these scales are easy to use by the subjects

and to score by. the nurse.
Several studies have found high correlations and reliability
between the two types of scales utilizing the test-retest method.
The fact that no comparative study between the ventrogluteal and
dorsogluteal muscle sites ·has been documented supports the need
for this ·study.

CHAPTER Ill
Theoretical Framework
Theoretical frameworks and theories form the paradigms of
the knowledge base upon which nurses practice. They provide a
foundation upon which to develop and test hypotheses and research
questions.

The· theoretical framework utilized in developing this

study was the Roy Adaptation Model (Figure 3).
The Roy Adaptation Model
The Roy Adaptation Model of nursing identifies the person
(the recipient of nursing care) as a living, complex adaptive system
(Andrews & Roy, 1986).

This adaptive system consists of four

components -- input, control process, effectors, and output
(Howell, Widra, & Hill, 1988; Roy, 1984).

Inputs are the internal

and external stimuli that are fed to the control process (Howell,
Widra, & Hill, 1988; Roy, 1984). These stimuli build up to form
man's adaptive level (Howell, Widra, & Hill, 1988; Roy, 1984).

This

"

level is the combined effect of the three classes of stimuli and
determines what man can endure with normal adaptive efforts
(Howell, Widra, & Hill, 1988; Roy, 1984).

Man's major internal

processor subsystems that serve as a mechanism for adapting and
coping are jointly identified as the control process (Howell, Widra,
& Hill, 1988).

16

17

Input ----►~ Control ----►• Effectors ----►• Output
Process

Stimuli

Coping Mechanisms
Physiologic Function ·

Adaptive

Adaptation _ . Regulator _ . Self-concept --►• and/or
level
Cognator
Role Function
Interdependence
Ineffective ,
responses

◄

Feedback-------

Figure 3. Roy's Adaptation Model: Man
From Roy,

c.

as

an Adaptive System.

(1984). Introduction to nursing: An adaptation mode,

2nd ed. (p.30). East Norwalk, CT: Appleton & Lange.

Roy (1984) identified these two subsystems as being the
regulator and cognator.

The regulator is the subsystem mechanism

which responds automatically through neural-chemical-endocrine
processes, and the cognator is the mechanism that responds
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through the complex processes of perception and information
processing, learning, judgment, and emotions (Roy, 1984).
These subsystems process the input which activates the
effectors known as adaptive modes -- physiologic function, selfconcept. role function, arid interdependence (Howell, Widra, & Hill,
1988; Roy. 1984). These modes are the methods that man utilizes
to adapt to a given situation or stimulus.
The system's output includes adaptive and/or ineffective
responses to the stimuli (Howell, Widra, & Hill, 1988).

Adaptive

responses have been identified as those behaviors that promote the
integrity, survival. and growth of the system as well as
reproduction and mastery (Galbreath, 1985; Howell, Widra, & Hill,
1988; Roy, 1984; Roy & McLeod, 1981). Ineffective responses are
those behaviors that do _not lead to the goals of growth, survival,
reproduction, and mastery, thus disrupting the integrity of the
individual (Howell. Widra, & Hill, 1988; Roy, 1984).
Within the context of this study, the author induced two
different stimuli (intramuscular injection of sterile water (2cc)
into -the dorsogluteal and ventrogluteal muscle sites) into a group
of subjects (adaptive systems).
According to Roy, man's ability to adjust to the intramuscular
injection at a specific muscle site will be_ affected by his/her
present state of physiologic adaptation and the degree of internal
environmental change.

The intramuscular injection was

administered into the selected muscle site (stimulus).

The
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stimulus was processed via the regulator subsystem, and direct
effect on the muscle tissues was exerted.

The muscle tissue

damage/injury experienced from the penetration of the needle into
the muscle site activated the large or small fibers of the nervous
system, which in turn stimulated the physiological adaptive mode.
The output was no perception of pain or perception of pain at
various levels of intensity, depending upon which nerve fibers
(small or large} w~re stimulated.

The representation of this

process within the Roy Adaptation Model is presented as Figure 4.
It is assumed that the muscle site that creates less change within
man's environment will also produce less awareness of pain by the
subject.
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Input

----►•

Control -----►.Process

Effectors

----►-- Output

Dorsogluteal
muscle site

~

small
fibers
Adaptive
subsystem
► Physiologic
(Regulator) -----• tJode

Pain

~ large

fibers

Ventrogluteal
muscle site

◄
Figure 4.

_ _ , . , ~in

Feecl>ack - - - - - - - -

Effects of intramuscular iniection of sterile water iI1JJ2

the ventrogluteal and dorsogluteal muscle sites on man
adaptive system. Adapted from Roy,

c.

as a..t1

(1984). Introduction to

nursing: An adaptation model. 2nd ed. (IJ..30). East Norwalk, CT:
Appleton & Lange.

CHAPTER IV
Methodology
Methods used to accomplish the purpose and to analyze the
hypotheses of this study are included in this chapter.

Sections

within this chapter include the design of the study, sampling
procedures and assignment of subjects to groups, and procedure for
data collection.

The chapter concludes with a discussion of the

limitations of the study.

Research Design ·
A quasi-experimental crossover design study (Woods &
Catanzaro, 1988) in which each subject receives both treatments
following a washout period of one week (to allow subjects to
return to baseline levels) was utilized in this study to determine
the incidence, severity, and duration of pain following the
administration of sterile water (2cc) by intramuscular injection
into the ventrogluteal and dorsogluteal muscle sites.

Table 1

depicts this quasi-experimental crossover design.
Beck (1989) emphasized that the crossover design is a design
that may. be appropriate and advantageous in nursing research. The
crossover design is a specific design in which the effects of
different treatments are compared for the same subject during
different treatment periods (Hill & Armitage, 1979).
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The crossover design is useful and an appropriate study
design for evaluating short-term outcomes such as levels of pain
and/or pain relief or of a relatively stable condition (Beck, 1989;
Woods & Catanzaro, 1988).

Because this study is evaluating short-

term outcomes, it lends itself well to a crossover design.
Table I

Quasi-Experimental Crossover Design For lniection Study

01

Xo

02 ....09 WO 01

Xv

R

Group
B

02 ....09

R

=

X

= Intervention

Xv

= Intramuscular injection into the ventrogluteal muscle site

Xo

= Intramuscular injection into the dorsogluteal muscle site

YD

= Wash out period (7 days); return to baseline levels

0

= Observation and measurements of presence and severity of

Random assignment to treatment groups (both site and
side)

pain
01

=

Pre-treatment observation and measurements of presence
and severity of pain

02-9 = Post-treatment observation and measurements of presence and severity of pain
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Research Settioa
The site of the study was a state-supported health sciences
university hospital with 544 acute care beds located in the
southeastern United States. The study was conducted in an
examination room of this hospital.

Sample
The sample consisted of 16 adult male and female healthy
volunteer subjects of various ethnic backgrounds.
Subject~ were eligible for enrollment in the study if they:
a.

Were._ 18 years old or older;

b

Weighed between 45.8 and 88.0 kg and were within 10%

of ideal body weight;
c.

Had the ability to position themselves for intramuscular

injection;
d.

Were alert, oriented, cooperative, reliable· and willing to

record the requested measurements of pain;
e.

Were willing to give written informed consent; and

f.

Had no injury or infection to hips, thighs, or buttocks.

Subjects were excluded from enrollment in the study if they:
a.

Had a rash, nodule, or other condition on the lower

extremities which could prevent adequate evaluation;
b.

Grossly lacked sy~metry in the hips, thighs, or buttocks;

c.

Had intramuscular injection ·in the hips, thighs, or

buttocks within the past month; or
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d.

Had a history or presence of neurosensory loss to the

lower extremities, or musculoskeletal disease affecting
lower ·extremities.

Recruitment and Consent Procedures
The study was approved by the Human Assurance Committee
(Appendix A) of the Medical College of Georgia.

Potential subjects

were identified by the investigator with the collaborative efforts
of colleagues on campus and the local community.

Subjects were

randomly (by use of flip of the ·coin) recruited from a list of the
investigator's acquaintances who worked on the Medical College of
Georgia campus. A convenience sample was selected due to the
time frame necessary to complete the study.

This was

accomplished by informal discussions with potential subjects.
formal advertisements were utilized.

No

After the principal

investigator determined that the subjects met the inclusion
criteria, informed consent procedures were initiated.
Each subject was informed that participation in the study
was voluntary and that he/she could withdraw at any time from the
study with no adverse effects.

Each subject. was assured that

his/her name would not be used in any publication of the results of
the study.
Subjects were required to give written informed consent
(Appendix B) prior to participation in the study.

Subjects fulfilling

all eligibility criteria had the study explained to them verbally by
the principal investigator, including potential risks, study protocol,
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and requirements of the -subjects.

The subject was given a copy of

the Informed Consent Document to read silently as it was also read
aloud to him/her.

Procedure
The following procedures were utilized:
a.

One week prior to the initiation of the study, potential

stu_dy subjects were recruited and screened for enrollment
into. the study.

Those meeting the inclusion and not having

any exclusion criteria were invited to participate in the
study.

Written informed consent was obtained from all study

subjects.

Then all study subjects completed a medical

history form (Appendix C) and a demographic data form
(Appendix D).
b.

One day prior to the start of the study, the· study subjects

were randomly assigned to a study ID number. Then the
subjects were randomized (by the flip of a coin) to site
(ventrogluteal or dorsogluteal as first injection_ site) and to
side (left side or right side for first injection).
c.

Subjects were asked to arrive at the examination room on

the fourth floor of the hospital at 10:00 am on the day of the
study.
d.

Five minute_s prior to the injection, all study subjects

were asked to record their pre-injection pain scores using
the visual analog and verbal descriptor scales (see Figures 1
and 2). Next· the subjects were asked to lie down on a
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strectcher and position themselves on one side (whichever
side they were randomized to for the first injection).
e.

Each subject was placed in a side-lying position with the

upper leg flexed in a 200 angle (Kruszewski, Lang, & Johnson,
1979), and the ventrogluteal muscle site (Keen, 1981, 1986;
Von Hochstetter, 1956) or the dorsogluteal muscle site
(DuGas, 1972; Kruszewski, Lang~ & Johnson, 1979) was
adequately exposed. The dorsogluteal muscle site as shown in
Figure 5 was located by drawing an imaginary line from the
posterior superior iliac spine to the greater trochanter of the
femur.
Posterior superior
lllac spine

~~-■\:lluteus

medlusmuscle

-+---uluteus mlnlmus muscle
H--t~-Gluteus maxlmus muscle
~--Superior gluteal
artery
~-,Greater trochanter
of femur

· Figure 5. Dorsogluteal Muscle Site.
Because ·this line is. lateral to and parallel to the sciatic
nerve, a site was selected laterally and superiorly to this
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line for the injection site.

The ventrogluteal muscle site

illustrated in Figure 6 was located by palpating the greater
trochanter of the femur with the heel of the hand.

The index

and middle fingers were spread to form a "V" from the
anterior superior spine to just below the iliac crest.

This

maneuver formed a triangle between the index finger, the
middle finger, and the crest of the ilium.

This then was the

injection site.

Gluteus medius
muscle
Anterior superior Iliac
· spine - - - t - - J L ~
Gluteus minimus---1-~~
muscle
(underlying gluteus medius)

Figure 6.

Ventrogluteal Muscle Site.

The skin was cleaned with a 70% isopropyl alcohol pad
utilizing a circular motion, starting at the center and moving
outward, for a period of 15 seconds (Keen, 1981, 1986; Story,
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1952). The alcohol was allowed to dry. The needle puncture
was made rapidly to a depth of 1 1/2 inches at a near 90°
angle to the skin, with the needle directed slightly upward
the crest of the ilium (Keen, 1981, 1986; VonHochstetter,
1956) for the ventrogluteal muscle site.

For the dorsogluteal

muscle site, the needle puncture was made rapidly to a depth
of 1 1/2 inches at a 900 angle to the flat surface upon which
the subject was lying (not necessarily 900 to the skin)
(Wyeth Laboratories, 1985).

The needle was aspirated for 5

seconds (Keen, 1981, 1986; Stokes, Beerman, and Ingraham,
1944).

If clear of blood, the sterile water was injected with

a slow steady pressure over a period of 10 seconds/per cc
(Zelman, 1961 ) .. The needle was withdrawn rapidly and light
finger massage was applied with a dry 2x2 gauze for 15
seconds (Zelman, 1961 ).
f.

Subjects received a single dose of sterile water (2cc)

administered by intramuscular injection (0 min) into the
dorsogluteal muscle site and ventrogluteal muscle site. in a
randomized crossover fashion.

The intramuscular injections

were administered by the principal investigator.

All

injections were given using a sterile 3cc syringe with a 22
gauge, 1 1/2 inch needle.

The injecti'ons were administered

utilizing the standard injection technique (Keen, 1981, 1986).
The two treatment periods were separated by a one-week
washout period.

The site for the first injection was randomly
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distributed between the ventrogluteal and dorsogluteal
muscle site and was not always one or the other.
g.

Immediately after the intramuscular injection had been

completed and at specific time intervals (0, 2, 5, 10, 15, 720,
1440, and 2880 min.), the subject was asked to complete the
visual analog pain scale and verbal descriptor pain scale.
h.

The subjects were asked to remain in the exam room area

until they had completed the first five pain scales.

The

subjects were then allowed to go home or back to work and
complete the pain scales for the remaining time intervals.
i.

All subjects were requested (with specific instructions

regarding when) to return to the fourth floor examining room
the following week at 10:00 am.

The pain rating scales were

collected by the investigator· at the end of that week.
j.

After the collection of the completed pain scales, the

data sheets and demographic information sheets were stored
for data analysis using the Statistical Package for the Social
Sciences (SPSS) software program.
k.

All subjects were reminded to return the following week

to receive the intramuscular injection of sterile water in the
alternate muscle site, at which time the above procedures
were repeated.
I.

. At the end of the second week, the investigator collected

the pain rating forms from the subjects.
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rnstruments
The two instruments_ used to collect data for this study were
the Verbal Descriptor Scale and the Visual Analog _Scale. A case
report form was also utilized in this study to aid in the recording
of pain intensity.

Each of these scales are described below along

with the case report form.

Visual Analog Scale,
The Visual Analog Scale was first developed in 1924
(Maxwell, 1978) to measure intensity of pain.

The scale consists

of a straight line, which represents a continuum of intensity and
has verbal anchors -- no pain or very severe pain -- at either end.
The length of the line was 10 cm.

The subject's recorded his/her

pain intensity by placing a mark (a vertical line) at any place on the
line between the anchors. The VAS was scored by measuring the
distance from one end of the scale (no pain), in millimeters, to the
subject's mark on the scale.

A key grid divided into predetermined

intervals of 1 millimeter was superimposed on the subject's scale.
This results in a possible range of scores of 0 - 100.

Verbal Descriptor Scale.
The verbal descriptor scale utilized in this study was a 4point scale with pain adjectives assigned a number value as
follows:_ none

= 0,

slight

= 2,

moderate

= 4,

and severe

= 6.

The

supject's recorqed his/her pain intensity by placing a check mark
on the line that indicated the word descriptors that most closely
represented his/her level of pain.
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Case Report form.
The investigator developed a 12 page case report form to
gather and record data in this study (see Appendix D). Page 1 of the
form consisted of a screening and demographic data questionnaire.
The second page provided instructions to the subjects in the proper
use of the pain scales (VAS & VDS) and completing _the scales at
specific time intervals as well" as providing the subject with the
investigator's phone number. Pages 3 and 4 were used to gather and
record the incidence and severity of pain the subjects may have
been experiencing in either extremity immediately prior to the
intramuscular injection of sterile water.

Pages 5 through 12 were

used to record the pain intensity via the VAS or VDS at specific
intervals (2, 5, 10, ·15, 720, 1440, and 2880 minutes) post
intramuscular injection.

One case report form was utilized with

each patient each week during the study.

Pata Analysis
The dependent variable in this study was reported pain, with
the independent variables being the ventrogluteal and dorsogluteal
muscle sites.

The data collected in this study were analyzed using

descriptive and inferential statistics.

Descriptive statistics were

used to summarize the data obtained from the demographic data
form providing information relating to the sample characteristics.
Data were interpreted by T-test for dependent samples (incidence),
two.;.way ANOVA (severity), and chi-square test (duration), with
significance level set at g, <.05.

CHAPTERV
The Findings
Introduction
Th~ purpose of this research was to compare two specific
muscle sites (ventrogluteal or dorsogluteal) on the incidence,
severity, and duration of reported pain following intramuscular
injection of sterile water.

The analysis of data was conducted for
I

the three null hypotheses which were: a) no significant difference
in the incidence of subjects' reported pain overall following
intramuscu_lar injection of sterile water (2cc) int~ the
ventrogluteal muscle site as compared to intramuscular injection
of sterile water (2cc) into the dorsogluteal muscle site; b) no
s.ignificant difference in the severity of subjects' reported pain
overall following intramuscular injection of sterile water (2cc)
into the ventrogluteal muscle site as compared to intramuscular
injection of sterile water (2cc) into the dorsogluteal muscle site;
and c) no significant difference in the duration of subjects'
reported pain following intramuscular injection of sterile water
(2cc) into the ventrogluteal muscle site as compared ·to
intramuscular injection of sterile water (2cc) into the dorsogluteal
muscle site.

Statistical analyses were performed using the

Statistical Package for the Social Sciences (SPSS, 1990) and the
Super Anova Program (Abacus Concepts, Inc., 1989).
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Description of Subjects
The sample population consisted of sixteen adult healthy
volunteer subjects -- 8 males and 8 females.
were black and thirteen were white.

Three of the subjects

A description of the sample by

sex, age, height, and weight is presented in Table 2.

Incidence of Pain
Data was analyzed using a t-test for dependent samples to
t~st for differences in the incidence of subject's reported pain
overall following intramuscular injection of sterile water into the
v-entrogluteal muscle and the dorsogluteal muscle site.

Results of

the analysis revealed that there was no significant difference
(t=1.77, g,=.093) as assessed by the visual analog pain scale.
However, the results obtained from the verbal descriptor pain scale
were significant (t=2.7, g,=.015).

Thus, hypothesis 1 was supported

using the visual analog scale and _not supported using the verbal
descriptor scale.

As illustrated in Table 3 and Figures 7 and 8, the

subjects reported a higher incidence of pain in the ventrogluteal
muscle site than in the dorsogluteal muscle site.

Severity of Pain
A two-way ANOVA was performed to determine if there was a
significant difference in the severity of subject's reported pain
overall following intramuscular injection of sterile water into the
ventrogluteal muscle site and the dorsogluteal muscle site.
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Table II

Description of Demographic Data: Sex. Age, Height, and Weight.
Subject

Sex

Age

1

F

28

176.5

61.2

2

M

42

175.3

71.7

3

F

33

154.9

47.6

4

M

37

180.3

81.6

5

M

28

167.6

77.1

6

M

29

182.9

81.6

7

M

22

170.2

54.4

8

M

45

198.1

99.8

9

F

51

160.0

55.8

10

F

36

167.6

89.8

11

F

25

167.6

56.2

12

F

25

160.0

49.9

13

F

32

168.9

68.0

14

M

28

184.1

93.0

15

M

41

185.4

86.2

16

F

25

160.0

58.5

Height (cm)

Weight (kg)

Range

22 - 51

154.9-185.4

47.6-99.8

Mean

32.93

172.46

70.77

8.33

11.59

16.61

Std. Dev.
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Table Ill

I-test: Incidence of Reported Pain Assessed by Visual Analog Pain
Scale and Verbal Descriptor Pain Scale.

Muscle Site

# of Occurrences

N

Mean

Visual Ana_lo~ Pain Scale
Ventrog luteal

83

16

5.1

Dorsogluteal

70

16

4.3

t = 1.77

p =.093

Verbal Descriptor Pain Scale
Ventrogluteal

80

16

5.0

Dorsogluteal

62

16

3.8

t = 2.7

p =.015*

*J'l.=<.05
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Incidence of Reported Pain Assessed by
Visual Analog Scale
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Figure 7. Incidence of Reported Pain Assessed
Scale.

by

Baseline values occurred at time -5 min.

Visual Analog
Treatment at the

Ventrogluteal or Dorsogluteal muscle site occurred at time O min.
Number of subjects reporting pain at specific. time intervals
occurred at times O min. - 2880 min.

The incidence of reported

pain over time was not significant (Jl>.05) for the entire sample
(N=16).

37

Incidence of Reported Pain Assessed by
Verbal Descriptor Scale
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Figure B. Incidence of Reported Pain Assessed
Scale.

by

Baseline values occurred at time -5 min.

Verbal Descriptor
Treatment at the

Ventrogluteal or Dorsogluteal muscle site occurred at time O min.
Number of subjects reporting pain at specific time intervals
occurred at times O min. - 2880 min.

The incidence of reported

pain over time had a significance level of .015 (J2<.05) for the entire
sample (N= 16).
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Table IV

Two-way ANOYA: Severity of Reported Pain. Assessed by Visual
Analog Pain Scale.

ss

df

MS

F-Ratio

P-Value

Site

3382.531

1

3382.531

11. 722

.0007*

Time

99727.819

8

12465.977

43.199

.. 0001 *

2332.125

8

291 516

1.010

77914.688

270

288.573

Variable

Site X Time
Error

N=16

.4285

*g,=<.05

Table V

Two-way ANOVA; Severity of Reported Pain Assessed by Verbal
Descriptor Pain Scale.
Variable
Site
Time
Site X Time
Error

ss

F-Ratio

df

P-Value

20.056

1

20.056

15.628

.0001 *

491.111

8

61.389

47.835

.0001 *

13.444

8

1.681

1.310

346.500

270

1.283

.2386
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Severity of Reported Pain Assessed by
Visual Analog Scale
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Figure 9. Severity of Reported Pain Assessed
Scale.

by

Baseline values occurred at time -5 min.

Visual Analog
Treatment at the

Ventrogluteal or Dorsogluteal muscle site occurred at time 0 min.
The site and time effect had a significance level of .0007 and .0001
(fl<. 05)for the entire sample (N= 16).

The site X time effect was not

significant (J2.>.05) for the entire sample (N=16).
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Severity of Reported Pain Assessed by
Verbal Descriptor Scale·
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Figure 10. Severity of Reported Pain Assessed by Verbal Descriptor
Scale.

Baseline values occurred at time -5 min.

Treatment at the

Ventrogluteal or Dorsogluteal muscle site occurred at time 0 min.
The site and time effect had a significance level of .0001 and ·.0001
(Q.<.05) for the entire sample (N=16).

The site X time effect was

not significant (IJ.>.05) for the entire sample (N= 16).
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Earlier time intervals (0 min. - 1O min.) had higher pain scores than
the last four time intervals (15 min. - 2880 min.).

The

ventrogluteal muscle site pain severity scores were always higher
than the dorsogluteal muscle site (see Tables 4 and 5 and Figures 9
and 10).

The results of the two-way ANOVA revealed that the

variables site and time were significantly different {F=11.7 and
43.2, J2=.0007 and .0001) for the visual analog scale and were also
significantly different (F=15.6 and 47.8, g,=.0001 and .0001) for the
verbal descriptor scale.

However, no interaction for site X time

.was found to be significant for either the visual analog scale
(F=1.010, J2=.428) or the verbal descriptor scale {F=1.310,
J2 =.238).

The results of this analysis found hypothesis 2 was

supported.

Duration of Reported Pain
Data were analyzed using the Chi-Square test to determine if
there was a significant difference in the duration of reported pain
for the ventrogluteal muscle site and the dorsogluteal muscle site.
The duration of reported pain from the intramuscular injection
ranged from immediately post-injection (0 min.) up to 24 hours
(1440 min.) as assessed by the visual analog pain scale and verbal
descriptor pain scales.

No subject reported pain at the 48 hour

(2880 min.) time interval.

Analysis revealed significant

differences (g_=.049) for the 720 min. time interval as assessed by
the. visual analog pain scale as well as significant differences
(Q.=.028) for the 15 min. time interval as assessed by the verbal
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descriptor pain scale.

All other time intervals for both scales

were not significant with .t~e, g_ values ranging from .070 t~ .999
(See Table 6).

The duration of reported pain are illustrated in

figures 11 and_ 12. Hypothesis 3 was- supported with the exceptions
being the 720 min.' (VAS) and 15 min. (VDS) time intervals.
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Table VI

Chi-Sguare Test: Duration of Reported pain Assessed by Visual
Analog Pain Scale and Verbal Descriptor Pain Scale.

Time Intervals

Visual Analog
0 min.

Pai □

P-Values

Scale
. 309

2 min.

.999 .

min.

.544

10 min.

.200

15 min.

.200

720 min.

.049*

5

1440

min.

.999

Verbal Descriptor Scale
0 min.

.309

2

min.

.544

5

min.

.285

10

min.

.200

15 min.

.028*

720 min.

.. 070

1440 min.

.544

N=16

-

*llS.05
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Duration of Reported Pain Assessed by
Visual Analog Scale
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Figure 11. Duration of Be.Ported Pain Assessed
Scale.

by

Baseline values occurred at time -5 min.

Visual Analog
Treatment at the

Ventrogluteal or Dorsogluteal muscle site occurred at time 0 min.
Number of subjects reporting pain at specific time intervals
occurred at times 0 min. - 2880 min.

The duration of reported pain

at the 720 min. time interval had a significance level of .049
(Q.<.05) for the entire sample (N=16).
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Figure· 12. Duration of Reported Pain Assessed
Scale.

Baseline values occurred at time -5 min.

by

Verbal Descriptor

Treatment at the

Ventrogluteal or Dorsogluteal muscle site occurred at time 0 min.
Number of subjects reporting pain at specific time intervals
occurred at times 0 min. - 2880 min.

The duration of reported pain

at the 15 min. time interval had a significance level of .028 (/2.<.05)
for the entire sample (N=16).

CHAPTER VI
Discussion
Introduction·
In this chapter an interpretation of the research findings and
implications for nursing practice are discussed.

Additionally,

limitations of the study and recommendations for future research
are offered.
This study was conducted in an quasi-experimental crossover fashion to compare the incidence, severity, and duration of
reported pain following an intramuscular injection of sterile water
(2cc) into ~he ventrogluteal and dorsogluteal muscle sites.

Interpretation of the findings
Incidence of Reported Pain
The null hypothesis used to test this aspect of the study was
supported by the visual analog pain scale on the basis that analysis
of the two treatments revealed no statistically _significant
differences in the incidence of reported pain.

There was a

significant ('2.= .015) difference in incidence of reported pain as
assessed· by the verbal descriptor pain scale.

The differences in

the findings between these two pain rating scales may be due to
the fact that one scale is more sensitive than the other.
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Also the
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VAS may be too abstract for some patients -- those in severe pain,
with lower educational levels, or experiencing impaired motor
coordination.

Thus the choice of ~cale may be dictated by the

particular measurement situation.

Severity of Reported Pain
There was a significant site and time effect (VAS, J2.= .0007,
Q.=.0001; VDS, Q.=.0001, 12,=.0001) on severity of reported pain. The
ventrogluteal muscle site pain severity scores were higher than the
dorsogluteal muscle site.

The variation of severity of reported

pain with each muscle group may be explained by the fact that the
ventrogluteal is used less frequently as an injection site than the
dorsogluteal muscle site.

This could have caused the subjects to be

more anxious and t~nse when given the injection into the
ventrogluteal muscle site.
The analysis of the data revealed that the interaction of site
X time overall was not found to be significant (VAS, 12,=.428; VDS,
Jl.=.238) using either pain scale.

While not statistically significant,

the differences in the severity of reported pain were always
greater in the ventrogluteal muscle site than in . the dorsogluteal
muscle site and may be clinically important (see Figures 9 ~nd 10).
Pain at the injection site is an expected response; however, the
results of this study, that the ventrogluteal muscle site was more
painful, was surprising.

In the investigators clinical practice, he

found the opposite to be true.

The ventrogluteal muscle site is
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recommended due to the lack of major blood vessels and nerves
found at this site.

Duration of Reported Pain
The null hypothesis used to address this issue of the study
was supported (with the exceptions being the 720 min. (VAS) and
15 min. (VDS) time intervals) on the ·findings that the two
treatment groups were not statistically significant in the duration
of reported pain.

There were significant differences (Jl.=.049) for

the 720 min. time interval as assessed by the visual analog scale.
Also, there were significant differences (Jl.=.028) for the 15 min.
time interval as assessed by the verbal descriptor scale.
Approximately 64% of the subjects experienced pain at some time
during the 2880 minutes of the study after receiving the
intramuscular injection into the ventrogluteal - muscle site as
compared with only_ 54% in the dorsogluteal muscle site as
assessed by the VAS.

Sixty-two percent of the subjects reporting

pain following the i~jection into the ventrogluteal muscle site
while 48% of those receiving the injection in the dorsogluteal
muscle site reported pain as assessed by the VDS. Both muscle
groups produced pain that lasted for at least 1440 minutes and
possibly longer.
According to the Roy Model (1·984) man's ad_aptation is a
function of the stimuli he is exposed to and his adaptation level.

In

this research study the administration of sterile water (2cc) via
intramuscular injection into the two selected muscle sites was the
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stimulus that required an adaptive response to maintain the
internal environment or an altered response such· as the perception
of pain.

The degree of internal environmental change may be vitally

important in determining whether· man will effectively or
ineffectively adapt to the painful stimuli caused by the
intramuscular injection.

Psychological factors
The ventrogluteal muscle site is used less frequently than the
dorsogluteal muscle site by nu_rses possibly because of lack of or
inaccurate knowledge regarding its advantages (Wyeth
Laboratories, 1985).

The ventrogluteal muscle site is also not well

known by the lay public.

The subjects may have felt that this site

was not an appropriate site for intramuscular injection.

Receiving

an injection in the ventrogluteal site may .have caused the subjects
to be more anxious and ~ware of the injection than when given the
injection in the dorsogluteal muscle site.

Thu~ the anxiety of the

subjects produces a higher pain rating for that site.
Positioning of the subject for the injection into the
ventrogluteal muscle site had a greater potential for body exposure
(Wyeth Laboratories, 1985). This may have made the subjects
(especially the females) more anxious and tense prior to the time
of the injection since a male nurse was giving the injections.

The

increased anxiety and/or tenseness may have resulted in more pain
following the injection at the ventrogluteal site.
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All of the subjects for this study were healthy volunteers and
relatively free of pain at the time of each intramuscular injection.
They may have been more acutely aware of the injection pain at the
time of the injection.

Most hospitalized patients have other pains,

anxieties, concerns, etc., which may destract from the awareness
of pain associated with intramuscular injections given to · them.
All of these factors may have influenced how the subjects
effectively or ineffectively adapted to receiving the intramuscular
injections.
Physiological Factors
The ventrogluteal muscle site has a thinner layer of
subcutaneous fat than the dorsogluteal site (Wyeth Laboratories,
1985).

This would give the ventrogluteal site more of a chance to

receive a longer portion of the needle into the actual muscle site
during the injection.

Thus more trauma to the muscle tissues may

occur and produce more pain at that site.

The dorsogluteal muscle

site has more nerves and blood vessels than the ventrogluteal
muscle site (Wyeth Laboratories, 1985).

However, these nerves

may be less sensitive to the trauma associated with the
intramuscular injection due to the subjects sitting on the muscle
site very frequently.

The consistent .stimulus produced· by sitting

on the dorsogluteal muscle site several times .a day for many hours
may increase the pain threshhold for the muscle site.

A change in

the subject's pain threshhold for any reason may also alter the
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subject's perception of pain at that site during an intramuscular
injection.
The ventrogluteal and dorsogluteal muscle sites are• both
located in the gluteal region.
different muscles.

However, the two sites consist of

The ventrogluteal muscle site is composed of ·

the gluteus medius, tensor fascia latae, and the gluteus minimus
muscles (Wyeth Laboratories, 1985).

Nearest to the skin is .the

tensor fascia latae.

Next is the gluteus med1us muscle which is a

broad thick muscle.

The gluteus minimus, a small fan-shaped,

muscle lies below the other two muscles.

The dorsogluteal muscle

site consists of the gluteus maximus, gluteus medius, and the
gluteus minimus muscles (Wyeth Laboratories, 1985).

These

muscles, from superficial to deep in that order, form the bulk of
the buttock.

Even though both of these muscle sites have

equivalent muscle mass, the trauma produced by the insertion of
the needle into the muscle site is initially exerted on two different
muscles.

Each muscle (tensor fascia latae and gluteus maximus)

may respond to the change in their internal environment
differently.
Since the ventrogluteal and dorsogluteal muscle sites are
relatively equi·valent in their muscle mass and ability to
accommodate deep intramuscualr injections, administration of an
intramuscular injection into a specific muscle site causing less
change in man's internal environment is generally judged to be more
. acceptable.

The dorsogluteal muscle site pain scores were.
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consistently lower than the ventrogluteal muscle site, thus the
perception of pain or the pain threshold may have been different for
these two muscle sites due to the factors previously discussed.
Implication for Nursing
Administration of medication via the intramuscular injection
route is a common procedure performed by nurses in the clinical
setting.
site.

However, a frequent side effect is pain- at the injection

The pain accompanying an injection is a result of tissue

separation during the needle insertion and the distension of the
muscle fibers during administration of the solution into the
muscle.
Nurses administering medications via intramuscular injection
to their patients have a responsibility to limit the number of
factors known to increase injection site pain.
muscle fibers is once such factor.
can be eliminated.
necessary.

Trauma to the

It is not, however, a factor that

Clearly, insertion of a needle into the muscle is

Thus, if the causative factor cannot be eliminated,

ways to control or lessen effect of that factor should be sou·ght.

By

selecting a specific muscle site (ventrogluteal or dorsogluteal), a
decrease in the incidence, severity; and duration of pain may occur.
Conclusions
The conclusions are affected by the small sample size used in
this study.

The lack of statistical significance for rejecting the

null hypotheses 2 and 3 does not lessen the clinical importance of
the research findings.

The mean severity pain score immediately
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post-injection (0 min.) for the ventrogluteal muscle site as
assessed· by the VAS was 62.3 and for the dorsogluteal muscle site,
50.1.

The difference of 12.2 points between the these two muscle

sites is reason enough to say that the ventrogluteal muscle site is
more painful than the dorsogluteal muscle site.

Further research is

needed in this area to fully assess these muscle sites as well as
the other common injection sites to find out which site . is least
painful to patients. _
The results of this study suggest that util·ization of the
dorsogluteal muscle site may decrease the incidence, severity, and
duration of pain in persons receiving intramuscular injections.

The

results of this study regarding these two· muscle sites provide the
nurse with additional information to assist in the selection of one
specific site for use.
Limitations
One major limitation to this research study is the small
sample size of sixteen subjects.

The validity and reliability of the

results would be enhanced with a larger number of subjects.
Another limitation is that the results are generalizable only to
· healthy adults.

All of the subjects were associated with a health

care facility and/or were health care professionals.

This

knowledge and/or experience may have influenced their reporting of
pain.

This subject population is one which would rarely be

receiving intramuscular injections.

Self-reported pain assessment

can be listed as a limitation because of its subjective nature.

The
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subjects. perception of pain may vary from · individual to individual
as well as· within that individual at different times.
limitation is the use of adult subjects only.
which persons of all ages may encounter.

The fourth

Pain is an experience
To limit the study to

adults also limits the generalizability of the results to other
populations · and/or clinical settings.
Recommendations
Based on the results and limitations of this study, the
following recommendations are offered:
a.

Conduct a study on body positioning to reduce ·pain

associated with intramuscular injections.
b.

Conduct a study on intervention strategies to reduce pain

associated with intramuscular injections (application of ice,
massaging prior to injection, etc.).
c.

Conduct a study to compare the incidence, severity, and

duration of pain following intramuscular injection into the
most common sites (ventrogluteal, dorsogluteal, deltoid, and
vastus lateralis).
d.

Replicate the study with a larger sample size to enhance

the external validity.
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The proposed thesis study will be designed to measure and
· compare the incidence, severity, and duration of pain following
intramuscular injection of sterile water (2cc) in the ventrogluteal
and dorsogluteal muscle sites in a cross-over fashion. The
subjects will be asked to complete visual analogue pain scales
and verbal desaiptor pain scales Immediately after each
intramuscular injection and at specific time intervals following the
injections.

Your consideration of this thesis protocol is appreciated. I look
forward to hearing from the committee on this matter. Please
contact Johnny Stanfield, R.N. at 721-4050 or Barbara Brown,
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Appendix B
Informed Consent Form

Page 1 of 3 pages
Informed Consent Document
Comparative Study of Ventrogluteal and Dorsogluteal Sites on Pain
£0·1 lowing Intramuscular InJection
Johnny A. Stanfield. B.S.N., R. N.
CPrincipal Investigator>

Barbara J. Brown, Ph.D., R.N.
CFaculty Advisor>

1.

I _ _ _ _ _ _ _ _ _ _ _ _ _ _ have been invited to
participate in a research study to evaluate pain caused by
intramuscular inJections of sterile water into the ventrogluteal
Cupper middle part of the hip) and dorsoglutea) Cupper outerpart
of the buttocks> muscle sites. This study ls designed to
determine the incidence, severity, and duration of pain following
the administeration of sterile water (2cc) by intramuscular
injection l.nto the dorsogluteal and ventrogluteal muscle sites.

2.

I understand that I have been Invited to participate in
this study ·because I am a healthly person who meets the
inclusion criteria for this study. I understand that I
am one of 15 subJects over the age of 18 to participate in this
study.

3.

I understand that I will be given two inJectlons: one dose of
sterile water C2cc> by intramuscular lnJection into my right or
left dorsogluteal Cupper outerpart of my buttocks> muscle site
and an identical dose Into my right or left ventrogluteal Cupper
middle part of my hip) muscle site one week later. The site of my
first injection will be randomly determined Clike by a flip of a
coin>. Irrmediately after each Intramuscular inJectlon co min.>
and at specif le time intervals fol lowing the in.Jection C2, 5, 10,
and 15 min., and 12, 24, ~nd 48 hours>, I will be asked to
evaluate whether the inJection site ls painful and to evaluate
the level of pain using the visual analogue pain scales.and
ve~bal descriptor scales. I understand that the study will be
conducted during two consecutive weeks (involving a total of two
hours>. In the first week, I will be given one dose of sterile
water C2cc> as described above and canplete the visual analogue
pain scales and verbal descriptor scales. The fol lowing wee.k
(seven days later> I will be asked to return to the nursing
learning resources lab to be given the second dose of sterile
water C2cc> by intramuscular inJectio~ into the opposite hip
cventrogluteal muscle site> or the buttock Cdorsogluteal muscle
site>, which ever site was not used with the first dose and
canplete the visual analogue pain scales and verbal descriptor
scales. Before the first injection, I will be asked to complete a
brief medical histoC"y questionnaire and a demographic data sheet.

4.

I.understand that I will be asked to come to the MCG nursing
learning resources lab at 10AM on the.first study day. After
completing the two questionnaires, I will then receive the
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intr-amuscular inJection and complete the visual analogue pain
scales and verbal descriptor scales at specific time intervals
co, 2, 5, 10, · 15 min;, and 12, 24, and 48 hours>. After I
complete the fir-st five pain scales I may leave the c-esour-ces lab
area. ·r understand that I will be Instructed on how to complete
the pain scales at home for the three remaining Intervals. I will
be asked to return to the r-esources lab the following week.
5.

I understand that there ls a slight risk with my pac-tlcipatlon in
this study. The maJor risk from the administration of sterile
water ls pain associated.with the intr-amuscular inJection.
An adverse reaction to sterile water h~s not been reported in the
literature. Other common side effects are redness at the
lnJectlon. site, soreness, and slight bruising at the injection
site. Less common reactions to lnJectlons are: fibrosis
(formation of scar tissue at the lnJection site>, contracture
<abnormal limiting of fl,xlon of the muscle>, formation of
lesions <bruising and lumps, hardened masses or raised areas at
the injection site>, and local infections Cat the lnJectlon
site>. Rarel~. side effects such as nerve inJury, abscesses, and
cysts occur.

6.

I understand that all equipment used to ac:ininister the inJectlons
are sterile. I understand tha.t the sterile water to be given to
me by intramuscu·lar inJectlon lnto my dorsogluteal Cuppecouterpart of my buttocks> muscle slte and Into my ventrogluteal
Cupper middle part of my hip> muscle site ls commonly used as a
pharmaceutical aid and dllutent for the infusion of drugs in
patients treated by physicians. I understand that I am not
currently a patient being treated by a physician using
intramuscular injections of sterile water solutions or drugs, so
-that giving the sterile water solution to me by intramuscular
injection in this study ls experimental. Also, collection of
information relating to the fncidence, severity, and duration of
pain associated with the intramuscµlar lnJectlon site ls
considered experimental.

7.

I understand that I will receive s20.oo for my participation ln
the study. If I complete only a portion of the study the fee paid
to me will be reduced to the extent of my participation. For
example. if I complete one-half of the study I will be paid
e10.oo. I will be responsible for the cost of transportation to
the learning rescources lab for the study.

8.

I understand that except for the monetary compensation for my
time, the potential benefits of the study to me are the
satisfaction through knowing that my participation ls helping
to advance nursing knowledge, and possibly helping to improve the
treatment of people who might receive intramuscular inJections in
the futur-e. By finding out more information about intramuscular
inJections ln these muscle sites, the results of this study may
be used to deer-ease the number of patients who have pain
following intramuscular lnJectlons.
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9.

I understand that any records from this study will be Kept
confidential by the researcher and that I will not be personally
identified in any publication of the results of this study.

10.

I understand that The Medical College of Georgia assumes no
obligation to pay any money or provide free medical care ln case
this project results in any harm to me.

11.

I understand that the following people ·can be reached at any time
to answer questions concerning this study, the procedures, and
any injuries that may appear to be related to the research.
Johnny A •. Stanf leld, B.S.N., R. N.
·Barbara Brown, Ph.D., R. N.

404 721-4050; 404 738-9471
404 721-3843

If I have any questions or concerns about the rights of human
subjects in clinical research, I may contact Georges. Schuster,
D. D. S., Ph.D. at 404 721-2991.
12.

I understand that my participation ln thls study ls voluntary.
I understand, that I may revoke my consent and withdraw
from the study now or at any time in the future, without penalty
or loss of care or other benefits to which I am otherwise
entitled.

13.

I understand that I am to be informed 1f the study provides any
new information that might affect my decision to participate, so
that I may decide whether to continue the study.

14.

I also understand that my doctor or the lnvestlgator may ask me
to stop participation in the study for scientific reasons or for
my safety.

15.

Having
hereby
with a
for my

16.

The risks and benefits to me, lf I participate in this study,
have been explained to me. I have had the chance to ask questions
and t_hese questions have been answered to my sat l sf action.

read and understanding all of the above statements, I
consent to participate ln the study. I have been provided
copy of this signed and witnessed Informed consent form
personal records.

Subject's Signature

Date

Investigator's Signature

Date

Witness's Signature

Date
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Appendix C
Prescreening Questionnaire

COMPARATIVE STUDY OF VENTROGLUTEAL AND DORSOGLUTEAL MUSCLE
SITES ON PAIN FOLLOWING INTRAMUSCULAR INJECTIONS
BRIEF HEALTH HISTORY QUESTIONNAIRE
1.

ARE YOU 18 YEARS OLD OR OLDER?

_ _YES _ _NO

2.

HAVE YOU EVER RECEIVED AN
INTRAMUSCULAR INJECTION?

_ _YES _ _NO

3.

HAVE YOU RECEIVED AN INTRAMUSCULAR
INJECTION IN THE LAST MONTH?

_ _YES _ _NO

4.

HAVE YOU EVER HAD A REACTION FROM AN
.INTRAMUSCULAR INJECTION?

_ _YES _ _NO

5.

DO YOU HAVE A HISTORY OF ANY
MUSCULOSKELETAL DISEASE?

_ _YES _ _NO

6.

HAVE YOU EVER HAD SURGERY ON YOUR
HIPS, BUTTOCKS, OR THIGHS?

_ _YES _ _NO

7.

DO YOU HAVE A RASH, ALLERGY TO TOPICAL
ALCOHOL, OR A SKIN CONDITION ON YOUR
HIPS, BUTTOCKS, OR THIGHS?

_ _YES _ _NO

8.

DO YOU HAVE ANY BLEEDING DISORDERS?

_ _YES _ _NO

9.

DO YOU HAVE ANY PAIN IN YOUR HIPS,
BUTTOCKS, OR THIGHS?

_ _YES _·_NO

10. DO YOU HAVE ANY NUMBNESS OR NEUROSENSORY_ _YES _ _NO
LOSS IN YOUR HIPS, BUTTOCKS, OR THIGHS?
11. DO YOU HAVE ANY RESTRICTIONS OR
LIMITATIONS IN POSITIONING tOURSELF?

_ _YES _ _NO

12. DO YOU HAVE ANY ALLERGIES?
IF YES, PLEASE LIST. _ _ _ _ _ __

_.__YES _ _NO

13. ARE YOU TAKING ANY PRESCRIBED OR OVER
THE COUNTER MEDICATIONS?
IF YES, PLEASE LIST. _ _ _ _ _ __

_ _YES _ _NO

14. ON A SCALE OF 0-100 <O • NO PAIN AND 100 • VERY SEVERE
PAIN>, HOW PAINFUL DO YOU EXPECT THE INTRAMUSCULAR
INJECTION TO BE? _ _ _ _ __
15. HOW MUCH DO YOU WEIGH?

_ _ _ _ POUNDS.

16. HOW TALL ARE YOU?

_ _ _ _FEET , _ _ _ INCHES.
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Appendix D
Case Report Form

Comparative Study of Ventrogluteal and Dorsogluteal Sltes on
Pain Following Intramuscular InJectlon

Patient's Initials: _ _ __

Study ID#: _ _ __

Data Collectlon Form

<Circle One>
Week

#1

or Week

12

· Principal Investigator
_Johnny A. Stanfield, R.N_., B.S.N.
Research Nurse and Master's Degree Candidate
School of Graduate Studies, School of Nursing
Medical College of Georgia
Augusta, Georgia 30912
<404> 721-4050 or 721-4915.

Page 1
Subject ✓ s

Initials:

Study ID#: _ _ __
Sex: _____

Height: ______

Weight: _ _ _ __

Age: _ _ _ __

Ethnic Background: _____

Completed screening questionnaire?

_ _YES _ _NO

Completed pre-study screening?

_ _YES _ _NO

Does Subject meet all the inclusion criteria? _ _YES _ _NO
Does Subject meet any of the exclusion criteria?
_ _YES _ _NO
Written informed consent obtained?
Drug:

Amount: _____

Syringe: ____

Needle: _____

Side:

Site:

Date:

Time:

_ _YES _ _NO
Route: _____

By Whom:
Comments: __________________________

Page 2
Instructions
1. You have been asked to evaluate t~e level of pain you
experience following an intramuscular inJection of
sterile water C2c~> in the ventrogluteal and dorsogluteal
muscle sites.
2. Please complete each page of this pain log. Complete each
of the specific questions at the specific times during
this study period. For example if you received the
intramuscular injection at 10:00 a.m., you would record
the l_evel of PAIN irmnediately after the injection and
then record your PAIN level at 10:02 a.m, 10:05 a.m.,
10:10 a.m., l0:15 a.m., 10:00 p.m., 10:00 a.m. Cthe next

day), and 10:00 a.m. Cthe second day>.
3. At the end of the 48 hour period, you can return the
completed pain log form to the investigator or call the
investigator to pick up the pain log.
4. Return to the clinical pharmacy la~ office <BBR 458) the

next week at the appointed time to complete week #2 of
the study.
5~ If you have any questions or problems when you return
to work or home, feel free to call Johnny Stanfield, R.N.
at (404) 721-4050 or beeper #1540 or home (404) 738-9471.
· 6. THANK YOU for your assistance and cooperation irt this
research study.

Johnny A. Stanfield

Page 3
Initials: ___
Study ID#: _ _
Date:
Time:
Complete this page of the pain log BEFORE you receive the
Intramuscular lnJectlon.
Place a mark <a vertical llne> any place on this line to
show how much PAIN you have before your Intramuscular
lnJectlon.

1. How much PAIN do you have now?

NO PAIN

2. PAIN intensity?

LEFT SIDE

VERY

SEVERE PAIN

_ _ _None
___.Sl lght
_____,Moderate
___Severe

PLEASE COMPLETE THE NEXT PAGE IMMEDIATELY BEFORE YOU RECEIVE
YOUR INTRAMUSCULAR INJECTION.

Page 4
Initials: _ __
Study ID#: _ _
Date:
Time:
Complete this

page

of the pain log BEFORE you receive the

intramuscular inJection.
Place a mark Ca vertical line> any place on this line to
show how much PAIN you have before your intramuscular
inJection.

1. How.much PAIN do you have now?

NO PAIN

2. PAIN intensity?

RIGHT SIDE

VERY
SEVERE PAIN

_ ___,None
_ _ _Slight
_____Moderate
_ ___,Severe

PLEASE COMPLETE THE NEXT PAGE IMMEDIATELY AFTER YOU RECEIVE
YOUR INTRAMUSCULAR INJECTION.

Page 5
Initials: _ __
Study ID#:_.__
Date:
Time:
Canplete this page of the pain log IMMEDIATELY after you
receive the intramuscular inJection.
Place a mark (a vertical line> any place on·this line to
show how much PAIN you had at the time of your intramuscular

inJection.

1. How much PAIN do you have now?

NO PAIN

2. PAIN intensity?

VERY
SEVERE PAIN

_ ___,None
_ __.Slight
_____Moderate
_ __.severe

PLEASE COMPLETE THE NEXT PAGE 2 MINUTES FROM NOW.

Page 6
Date: ___
Time:

2

MINUTES

after receiving the intramuscular injection.

1. How much PAIN do you have now?

NO PAIN

VERY
SEVERE PAIN

2. PAIN intensity?

_____None
___,Slight
_____Moderate
______Severe

PLEASE COMPLETE THE NEXT PAGE 3 MINUTES FROM NOW.

Page 7
Date: ___
Time:

5

MINUTES

after-receiving the Intramuscular lnJectlon.

1. How much PAIN do you have now?

NO PAIN

2. PAIN Intensity?

VERY
SEVERE PAIN

___None
___Slight
___Moderate
___Severe

PLEASE COMPLETE TH~ NEXT PAGE 5 MINUTES FROM NOW.

Page 8
Date: _ __

Time:

10 MINUTES
after receiving the intramuscular inJection.

1. How much PAIN do you have now?

NO PAIN

2. PAIN intensity?

VERY
SEVERE PAIN

___.None
___Slight
_____Moderate
_ _ _Sever-e

PLEASE COMPLETE THE NEXT PAGE 5 MINUTES FROM NOW.

!
1

I
Page 9
Date: _ __

Time:

15 MINUTES
after receiving the intramuscular lnJectlon.

1. How much PAIN do you have now?

I

NO PAIN

~

2. PAIN intensity?

VERY
SEVERE PAIN

___.None
_ _ _.Slight
_ _ _.Moderate

___Sever-e

PLEASE COMPLETE THE NEXT PAGE 11 HOURS AND 45 MINUTES FROM
NOW.

Page 10

Date: ___
Time:

12 HOURS
after receiving the intramuscular lnJectlon.

1. How much PAIN do you have now?

NO PAIN

2. PAIN intensity?

VERV
SEVERE~

___None
____SI l;lht
_ _ _Moderate

_ _ _Severe

PLEASE COMPLETE THE NEXT PAGE 12 HQURS l'ROM NOW.

Page 11
Date: _ __
Time:

24 HOURS

after receiving the intramuscular lnJectlon.

1. How much PAIN do you have now?

NO PAIN

VERY

SEYEFIE PAN

2. PAIN Intensity?

___.None
____
s11ght
---■1Moderate

_ _ _.Severe

PLEAS! COMPLETE THEN~ PAGE 24 HOURS FROM NOW.

Page 12
Date: _ __
Tlme:

48 HOURS
after receiving the Intramuscular lnJection.

1. How much PAIN do you have now?

NO PAIN

2. PAIN intensity?

'VERY
SEVERE PAIN

___
.None
___,Slight
_ __.,_JModerate
___.Severe·

THIS IS THE LAST PAGE FOR THE STUDY.FOR THIS WEEK<• 1>.

