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1. Introduction

Although intramuscular (IM) injection is among the
common techniques for delivering medications [1], it can
lead to pain and discomfort in patients [2]. The results of
one study showed that 40% of patients who received IM
injections described their experience as very painful [3]. In
some cases, this causes severe consequences such as
avoidance for next necessary injections specifically
because 7—22% of general population suffers from injection
phobia [4]. Although this type of injection has been used for
more than half a century, there is a paucity of evidence-
based practices because extensive research has not yet
been carried out to study different interventions for pain
reduction [5].

Injection is mainly undertaken by nurses, and when
nurses underestimate the patients’ severity of pain, pa-
tients may stop seeking treatment [6]. Since pain can
destroy the nurse—patient relationship, using different
techniques for pain reduction can improve patient care and
satisfaction. Numerous nonpharmacological methods such
as the use of massage in the area after the injection [7],
cooling the area prior to injection [8], acupressure, and
cold therapy [9] have been studied to reduce the pain
resulting from injections. However, most of the studies
were carried out on pain resulting from nonmuscular in-
jection or venipuncture, and limited research has been
conducted on pain caused by IM injection [10].

Acupressure is an ancient Chinese therapy in which points
located in different meridians are stimulated by pressure,
using hands, fingers, and thumb. Acupressure maintains the
normal functions of the body and enhances well-being by
restoring body energy and maintaining harmony via pro-
moting blood circulation and neurotransmitters secretion
[11—13]. Acupressure can reduce pain by stimulating the
body to produce and release opioid, peptides, and endor-
phins [12]. Since acupressure is noninvasive, it is ideal for
those who are afraid of needles [14]. Moreover, patients can
learn and perform it by themselves easily [15]. The points
used for back pain, sexual and genitourinary problems,
erection disorders, and disorders of the lower extremities
are known as the eight liao points, which include four sym-
metrical points: BL31, BL32, BL33, and BL34. BL32 is most
often used specially for pain, numbness, and motor
impairment of the lower extremities and is an ideal point for
reducing pain during an IM injection [1].

Few studies have been conducted on the effects of
acupressure on the pain of IM injections. In this regard,
Suhrabi and Taghinejad, Masoudi Alavi, and Raddadi et al.
[1,16,17] concluded that the use of acupressure reduces IM
penicillin injection pain. These studies focused on penicillin
injections, and additional studies must be conducted on
injection of other painful drugs such as magnesium sulfate.

Repeated IM injections of magnesium sulfate, which is
the first line of treatment for preeclampsia, are painful
[18]. Considering the results of one study that showed 55%
of women reported severe and very severe injection pain,
IM injection of magnesium sulfate could be considered as
one of the most painful injections [19]. To prevent tissue
damage resulting from the large drug volume, its density,
stimulant properties, and frequent injections, magnesium

sulfate is administered by the Z-track technique which is
used for reducing drug leakage [20].

Since injections of magnesium sulfate are painful, the
injections are repeated during the first 24 hours after
childbirth, and research in this field is rare, the current
study was conducted to investigate the effect of acupres-
sure on pain associated with IM injections of magnesium
sulfate in women with eclampsia and preeclampsia after
cesarean section.

2. Materials and methods

2.1. Samples and settings

This three-stage, double-blind, one group quasi-
experimental study was carried out on women with
eclampsia and preeclampsia who delivered by cesarean
section and had been admitted to three hospitals affiliated
with the Shiraz University of Medical Sciences, Shiraz,
southern Iran.

The study was conducted on 48 patients with pre-
eclampsia and eclampsia who required magnesium sulfate
injections. The inclusion criteria were 15—45 years of age,
able to read and write, lack of known psychological condi-
tion such as depression, no pain in the lumbosacral region for
any reason, including disk herniation, and no fractures in the
thigh and hip. The exclusion criterion was receiving anal-
gesics before injection (except diclofenac suppository).

Forty-eight eligible patients were studied through con-
venience sampling methods. The sample size was deter-
mined to be 48 participants, according to the study of
Masoudi Alavi and Suhrabi and considering the indices
d = 6.1, S1=52=2 (consistent with previous findings),
B = 0.02, and o = 0.05.

2.2. Intervention and data collection

Participants received magnesium sulfate intramuscularly
every 4 hours in first 24 hours after cesarean section as pre-
scribed by their obstetricians. Owing to the high volume of
the medicine (10 ml), half of the dose was injected into each
buttock [4]. Three consecutive injections were administered
to each patient by researcher as three phases of the study.
For the first injection (control phase), according to usual
method, the patient lay on her left or right side (due to the
cesarean section), and medicine was injected in to both
buttocks using the Z-track technique. In this technique, the
tissue at the injection site is pulled 2.5 cm to one side and is
released after injection and needle removal for reducing
drug leakage [21]. After 4 hours, for the second injection
(sham control phase), the patient was asked to lie on her side
again. This time, pressure was applied to sham control point,
which was not a meridian point and causes no pain reduction.
The location of the sham control point was identical in all
patients, 5cun’ from the lateral side of the posterior superior
iliac spine. One cun equals one thumb width at the base of the
finger nail [22].

' Since everyone’s body is of a different size and shape, the cun
is used to measure and locate acupoints on anyone’s body. “TCM
Student: Cun Measurements”. www.tcmstudent.com.
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Figure 1

Pressure was applied to the acupressure point BL32 and
sham control point with the same pressure and technique
and for 1 min directly, then three times sequentially by the
researcher’s thumb and with a pressure equal to 4.5 kg/
cm?. For assurance about applying proper pressure, the
researcher spend five 2-hour sessions working with
acupressure specialist using Saehan Hydraulic Pinch Gauge
sh 5005, Sahean Com, South Korea device. Immediately
after pressure was applied, 5 ml of the medicine was
injected in to the same side by using the Z-track technique.
Next, pressure was applied to the symmetrical point, which
was located in the same place on the other side, by using
the same technique and pressure, and then the remaining
5 ml of medicine was injected. Four hours later (interven-
tion phase), the patients were asked to lie on their sides
again. This time, BL32 located in the area of the sacrum
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BL32 point. Available at: www.UB32.com.

and inferior and medial to the posterior superior iliac spine
[1], was determined (Fig. 1). The pressure level and tech-
nique was the same as for the second injection.
Immediately after pressure was applied, 5 ml of medicine
was injected at the same side with the Z-track technique.
Next, the symmetrical point was located in the same place
on the other side, and the remaining 5 ml of the medicine
was injected after the pressure was applied.

The researcher administered all injections to the dor-
sogluteal muscle at the upper outer quarter of the muscle
using the Z-track technique. Based on the World Health
Organization’s protocol, the injection angle was deter-
mined as 90° [23]. A 5-ml syringe with a 22-gauge needle
was used for all injections.

Before the intervention, patient’s demographic informa-
tion, including level of education, age, history of preeclampsia
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Table 1 The demographic characteristics of patients.
Characteristics Frequency Percent
Education
Below diploma 29 60.5
Diploma 9 18.8
University 10 20.8
Number of pregnancies
1-2 33 68.7
3—4 9 18.7
5 and more 6 16.6
History of preeclampsia and eclampsia
Positive 7 14.6
Negative 41 85.4
Age (years) Mean SD
29.81 5.05

SD, standard deviation.

and eclampsia, number of pregnancies, and history of
receiving magnesium sulfate, were recorded. Immediately
after each injection, the co-investigator determined and
recorded the pain intensity based on visual analog scale (VAS).
The VAS was explained to the patients as a straight horizontal
line of 100 mm, starting with no pain at the beginning end and
the worst pain imaginable at the end (from 0 to 10) [24]. Pa-
tients marked the VAS line based on their pain intensity. They
were unaware of which injection was performed with pressure
on the real point and which was performed with pressure on
the sham control point. The co-researcher was blinded to the
interventions.

Data were analyzed with SPSS 21, using repeated mea-
sure analysis of variance for comparing mean of pain scores
between three phases and Pearson’s correlation and
Spearman test for assessing the correlation between pain
scores and subjects’ demographic and clinical characteris-
tics. Data analysis was performed by someone who was
unaware of the intervention.

2.3. Ethical considerations

The current study was approved by the Research Ethics
Committee of Shiraz University of Medical Sciences (No:
IR.SUMS.REC.1395.122) and registered at the website of
Iranian Registry of Clinical Trials’ (reference number:
IRCT201410278505N12). After receiving verbal explanations
about the objective and methods, all participants signed
written informed consents form. Also, the participants
were assured that their information would remain confi-

from the study at any time and their lack of participation or
withdrawal had no effect on their care and treatment.

3. Results

The average [standard deviation (SD)] age of partici-
pants was 29.81 (5.05) with a range of 17—39 years, and the
mean (SD) number of pregnancies was 2 (1.47). Most of the
participants (79.3%) held diploma or lower education
levels, 14.6% (n = 7) of them had a history of preeclampsia
and eclampsia, and none had received magnesium sulfate
(Table 1).

Average (SD) pain intensity at the first (conventional),
second (acupressure at sham control point), and third in-
jection (pressure at the BL32) site was 7.22(2.08),
4.75(2.08), and 1.94 (1.27), respectively. Repeated mea-
sure analysis of variance showed a significant difference in
pain intensity between the three injections (p < 0.0001).

Bonferroni post hoc test results showed that the pain
intensity of injection with pressure at the point BL32, and
sham control noneffective pressure points was significantly
less than that in common method (p < 0.0001). Bonferroni
post hoc test also showed that the mean pain intensity of
injection with pressure at the BL32 point shows a significant
decrease compared with injection with pressure at the
sham control point (p < 0.0001) (Table 2).

Pearson’s correlation test did not reveal a significant
relationship between pain intensity and patients’ age and
number of pregnancies. Also Spearman test did not show
relationship between level of education and history of
preeclampsia and eclampsia with pain intensity (p > 0.05).

4. Discussion

The results of the study show that pressure on point BL32
before IM injection of magnesium sulfate effectively re-
duces the injection pain. The pain intensity score
decreased significantly from the first injection (without any
intervention) to the second injection (pressure at the sham
control point) and the third injection (pressure at the point
BL32). This result is consistent with previous studies in
which acupressure reduced the injection pain from IM in-
jection of penicillin. The results of study by Raddadi et al.
showed that pressure applied to the BL32 point reduces the
pain associated with this injection type significantly [17]. In
their studies, Suhrabi and Taghinejad and Masoudi Alavi
[1,16] reached the same conclusion as Raddadi et al. The
biochemical mechanism of acupressure involves the stim-
ulation of acupoints leading to complex neurohormonal

dential and, unwilling to participate, they could withdraw responses. It involves counteraction along the
Table 2 Comparison of pain intensity mean (SD) in three IM injections.
Pain intensity in target Pain intensity in comparison Mean Standard P value
group (Mean =+ SD) groups (Mean + SD) difference deviation
Usual method (7.22 + 2.08) Sham control point (4.75 + 2.08) 2.46 0.339 <0.0001
Usual method (7.22 + 2.08) BL32 point (1.94 + 1.27) 5.27 0.285 <0.0001
Sham control point (4.75 + 2.08) BL32 point (1.94 £+ 1.27) 2.81 0.289 <0.0001

IM, intramuscular; SD, standard deviation.
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hypothalamic—pituitary—adrenocortical axis, which leads
to overproduction of cortisol and causes a relaxation
response. It also modulates the physiological response by
increasing endorphin and serotonin transmittance to the
brain and specific organs through nerves and meridians. It
helps in the physical performance by suppressing fatigue-
inducing molecules in the blood [15,22].

In the current study, we used a sham control point,
which had a positive effect on reducing injection pain. This
effect appears to be rooted in the psychological effects of
pressure. In a systematic review of 57 studies related to
acupressure, He et al. found that in 37 cases, the effect of
acupressure was greater than that of pressure applied to a
sham control point. In the 20 other cases, the difference in
the performance of the two points was not significant, and
both points had identical effects on the outcome. [25].
Another systematic review of seven studies related to
acupressure revealed that in five studies, the effect of
acupressure on alleviating the pain associated with injec-
tion was greater than that of the sham procedure. The
other two studies showed the same effect [26]. In the
above-mentioned studies, as in the present work, pressure
applied to the sham control point was effective in con-
trolling symptoms, but its influence was less than that of
pressure applied to the acupressure point.

In the present study, there were no significant correla-
tions between pain intensity and the patients’ demographic
information, consistent with other similar studies [14,19].
However, the study by Raddadi et al. shows a significant
relationship between education level and pain, i.e., with
higher education level, the patient’s reported pain in-
tensity was decreased [17]. Because one of the tasks of
nurses is to reduce the pain of invasive procedures such as
injections, the results of the current study could be used to
reduce the pain associated with IM injection by using
acupressure. Considering the progressive public attention
to complementary and integrative medicine and feasibility
and safety of acupressure interventions, the results of this
study is highly applicable.

Given that pain is a subjective feeling, we preferred not
to use a control group, which could be a limitation. How-
ever, sampling from multiple hospitals increased the
generalizability of this research. The small sample size is
another limitation of this study. Therefore, we recommend
that future studies be conducted with a larger sample size
and a control group.

5. Conclusion

The results of the study revealed that although the pain
associated with IM injection of magnesium sulfate could not
be completely eliminated, it can be reduced significantly
with acupressure at the BL32 point. Moreover, pressure on
the sham control point could alleviate the patient’s pain.
Therefore, nurses are suggested to use acupressure as a
nonaggressive, simple, and cost-effective method for
reducing the pain associated with IM injection.
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