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bstract

ntroduction: The effectiveness of some acupressure techniques in relieving the acute pain of intramuscular injection pain has been assessed in
revious studies. However, the effects of acupressure at LI4 point have still remained unknown. The aim of this study was to compare the effects
f acupressure at LI4 and BL32 points on intramuscular injection pain.
ethods: This after-only interventional study was made on 90 women were who referred to the injection unit of the Central Emergency Department,
ashan, Iran, in 2015 for receiving an intramuscular injection of penicillin. The women were randomly allocated to three 30-person groups, namely

ontrol, LI4 acupressure, and BL32 acupressure groups. After intramuscular injection of penicillin, the level of intramuscular injection pain of all
omen was assessed by using a 0–10 visual analog scale. Data were analyzed through doing the Kruskal–Wallis, the Chi-square, and the Fisher’s

xact tests, and Spearman correlation coefficient.
esults: The means of pain intensity in the control, LI4 acupressure, and BL32 acupressure groups were 2.76 ± 1.75, 2.33 ± 1.80, and 1.76 ± 2.45,

espectively. In other words, the mean pain intensity in the control group was significantly higher than the LI4 and BL32 acupressure groups by
.43 and 1.0 points, respectively (p = 0.011). Except for educational status, intramuscular injection pain was not significantly correlated with the
articipants’ other demographic characteristics as well as injection time.
onclusion: Acupressure can significantly relieve intramuscular injection pain. This simple, cost-effective, and easily applicable therapy can be
sed in all healthcare settings for relieving intramuscular injection pain.
2017 Elsevier GmbH. All rights reserved.

eywords: Intramuscular injection; Pain; Acupressure; LI4 point; BL32 point
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. Introduction

Intramuscular injection (IMI) is among the most common

outes for delivering medications to the body. The World Health
rganization estimated that 16 billion injections are adminis-

ered annually throughout the world [1], among them about

Abbreviations: IMI, intramuscular injection; VAS, visual analog scale.
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welve billion are IMIs [2]. About 96% of IMIs are performed
o administer antibiotics, vitamins, and analgesics [3]. The
umber of annual IMIs has been reported to be 0.9–8.5 per
erson [4].

IMI is a painful procedure the pain of which can cause patients
ntense fear and disrupt the process of treatment. Farhadi and
smailzadeh used a visual analog scale (VAS) and found that

he pain intensity of the IMI of penicillin benzathin was as high
s 7.4–10, denoting that the IMI of this medication is extremely

ainful [5]. Thus, physicians and nurses have developed different
trategies to alleviate IMI pain [6], including cold compress [7],
assage [8], and acupressure [3,9].
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Acupressure is the application of pressure to specific areas of
he body for therapeutic purposes including for the relief of pain
3]. Although acupressure points are the same as acupuncture
oints (acupoints), needle insertion is not used in acupressure
10]. Thus, acupressure is less likely to have any of the poten-
ial complications which have been associated with acupuncture
uch as fainting, infection, bleeding, and hepatitis [11]. Acupres-
ure can be used alone or in combination with other therapies for
anaging illnesses without causing any kind of complications

12]. The exact mechanism of acupressure is unknown [13].
ome scholars reported that it may redress the balance in a vital
orce or energy called qi in the body [14].

There are different acupoints throughout the body, the stimu-
ation of which can relieve pain and anxiety [13,14]. The results
f previous studies showed that acupressure at BL31 (shàngliáo)
nd BL32 (cìliáo) can relieve IMI pain [3,9]. However, both these
oints are located in the sacral area and locating and pressing
t may cause feeling of shame for patients. Thus, using more
asily accessible acupoints may improve patients’ acceptance
f acupressure.

Another acupoint is LI4 or Hégu which is the most impor-
ant acupoint for pain relief [15,16]. The point is located on the
orsum of the hand on the most prominent spot of the adductor
uscle of the thumb when this finger is brought close to the index
nger [15,17]. This point can be easily stimulated by gentle pres-
ure, needle, or cold compress [15]. Different studies showed
hat the stimulation of this point can alleviate different types of
odily pain, including labor pain [15,18], toothache [19], and
ain caused by removal of chest drain tube [20]. However, no
tudy has yet investigated the effectiveness of pressing the LI4
nd the BL32 points on IMI pain. The results of our unpub-
ished pilot study revealed that stimulation of the LI4 point can
elieve IMI pain. Two questions raised here are, “Is acupressure
t LI4 effective in relieving IMI pain?” and “Is there any dif-
erence between the pain-relieving effects of acupressure at LI4
nd BL32?” The present study sought to answer these questions.
he aim of the study was to compare the effects of acupressure
t LI4 and BL32 points on IMI pain.

. Methods

.1. Study design and participants

This after-only interventional study was made on women who
eferred to the outpatient injection unit of the Central Emergency
epartment (CED), Kashan, Iran, in 2015 for receiving an IMI
f penicillin. The CED is a medical emergency department in the
entral part of the Kashan city. This department has two injec-
ion units that perform intramuscular and intravenous injections,
ne for outpatient males and the other for female clients. This
epartment and all its units are active 24 h a day, seven days a
eek. The eligibility criteria were an age of 18–60, no experi-
nce of recent trauma or road accident, full consciousness at the
ime of acupressure and injection, no history of acute myocar-
ial infarction or mental illness, and no skin lesion, edema, or
racture at the injection site or acupoints.
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The sample size was determined based on the results of a
revious study which reported that the means of pain intensity
n a BL31 acupressure and a control group were 3.0 ± 2.0 and
.0 ± 2.0, respectively [3]. Accordingly, with an alpha of 0.01
nd a power of 0.80, the necessary sample for each group of
he present study was determined to be 24 women. In order to
mprove the credibility of the findings, we recruited 30 women
o each group – 90 in total. Sample size was calculated by
sing the following formula, n = ((z1−α/2 + z1−β/2)2 × (α2

1 +
2
2))/(μ1 − μ2)2.

.2. The group allocation method

After calculating the sample size and before sampling, a ran-
om sampling plan was generated by using the SPSS software.
ccordingly, numbers 1–90 were entered into the software and

hen, the ‘random numbers’ command from the ‘compute’ menu
s well as the ‘function group box’ command from the ‘trans-
orm’ menu were used to allocate 90 hypothetical samples to
hree groups. After that, a coin was tossed to allocate these three
roups to the three interventions of the study. Thereafter, the
rst author used the generated list of the numbers and groups

o randomly allocate each eligible woman to either the LI4 acu-
ressure, the BL32 acupressure, or the control groups.

.3. Data collection instruments

The data collection instrument was a datasheet in which the
esults of measuring the participants’ weight, age, literacy level,
nd IMI time were documented. Besides, a VAS was used for
ain assessment. The scale consisted of a horizontal line which
ad been divided into points from 0 to 10. The point 0 and
0 stood for no pain and the severest pain perceived by the
espondent, respectively.

.4. The procedure

We identified and recruited women at the study center who
ere going to receive penicillin G procaine 800,000 IU (Pen

®
,

ade by Jaber ibn Hayyan Pharmaceutical Company, Tehran,
ran) through an IMI. All injections were performed by the same
emale nurse into the upper exterior quarter of the dorsogluteal
uscle based on the World Health Organization recommended

echnique for IMIs. For each injection, the skin of the area was
nitially disinfected by using an alcohol prep pad. Then, the
kin was pulled to one side, the needle was inserted, and the
uspension of penicillin was injected at a rate of one milliliter
er two second. The volume of penicillin suspension was three
illiliters. Disposable five-milliliter syringe with a 22 gauge

eedle was used for all patients.
Study intervention was implemented by a therapist (the first

uthor) who had already received the necessary training about

cupressure at LI4 and BL32 from an acupressure specialist
i.e. a medical doctor who passed special courses on traditional
hinese medicine and acupressure at the Traditional Medicine
niversity of Armenia and China and is officially licensed for
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respectively (Table 1).
Fig. 1. The LI4 acupoint.

racticing in Kashan, Iran). Before each injection, the therapist
howed the VAS to the participant, trained her how to rate her
wn pain by using the VAS. Then, she was asked to rate her
MI pain immediately after receiving the injection. For illiterate
articipants, the therapist showed them the VAS again after the
njection, remind them how to rate their pain and marked an X
n the point that they pointed to.

Women in the control group received IMI without any acu-
ressure. In the LI4 acupressure group, the therapist circularly
ressed the LI4 acupoint (Fig. 1) on one of the hands of the
articipant for one minute. Then, the therapist gently pinched
he point for three two-second rounds. Afterwards, the injection
as given. In the BL32 acupressure group, each woman was
ositioned in prone position and the BL32 point was located.
he location of the point is in the second sacral foramen, medial
nd inferior to the posterior superior iliac spine (Fig. 2) and
lose to the IMI site [9]. Then, the point was gently pressed
ircularly for one minute. After that, the point was pressed
ntermittently for three two-second rounds. Immediately after-
ards, the injection was given at the dorsogluteal muscle of

he same side of the body. In order to provide the study inter-
ention to the participants in similar conditions, three nurses
ere recruited to implement the intervention. One nurse per-

ormed acupressure, one gave injections, and one assessed pain
ntensity.

.5. Data analysis

The version 13th of the SPSS software (SPSS Inc. Chicago,
llinois, USA) was employed for data analysis. Initially, the
olmogorov–Smirnov test was run to test the normality of

he distributions of the study variables. The test revealed that
he distributions of IMI pain scores were non-normal. Conse-
uently, the non-parametric Kruskal–Wallis test was done for
omparing the groups in respect of the intensity of IMI pain.
oreover, pairwise between-group comparisons were made by

sing the Mann–Whitney U test. Besides, the groups were
ompared with each other in terms of the women’s educa-
ional status, age, and IMI time by running the Chi-square,
he Kruskal–Wallis, and the Fisher’s exact tests, respectively.
he Spearman correlation coefficient was also used to examine
he correlation between IMI pain and age, height, weight, IMI
ime. a
Fig. 2. The BL32 acupoint.

.6. Ethical considerations

This research was approved by an Ethics Committee affili-
ted to Kashan University of Medical Sciences, Kashan, Iran.
he code of approval was IR.KAUMS.REC.1394.75. Moreover,
fficial permissions were obtained from the authorities of the
niversity and the study setting. After explaining the aim of the
tudy to the participants and assuring them about the confidential
anagement of their data, their informed consents were secured.
articipation in the study was voluntary and withdrawal from it
id not negatively affect the quality of care provided to the par-
icipants. The Iranian Registry of Clinical Trials registered the
tudy with the code of IRCT138901223618N2.

. Results

A total of 90 women with the age range of 16–65 and a
ean age of 35.55 ± 12.15 were included in the study. Most

f them were literate (78.9%). The weight and height of the
omen ranged from 43 to 110 kilograms and 143–187 cm with
eans of 69.22 ± 13.11 kg and 162.16 ± 13.30 cm, respectively.

3.3% of the IMIs were given in the night shift while 27.8% and
.9% of them were given in the evening and the morning shifts,
The means of pain intensity in the control, LI4 acupressure,
nd BL32 acupressure groups were 2.76 ± 1.75, 2.33 ± 1.80,
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Table 1
Comparison of the characteristics of the three groups.

Variables Group* p value

BL32 LI4 Control

Education level 0.727**

Literate 24 (80) 25 (83.3) 22 (73.3)
Illiterate 6 (20) 5 (16.7) 8 (26.7)

Time of injection 0.003***

Morning 0 0 8 (26.7)
Afternoon 9 (30) 10 (33.3) 6 (20)
Evening 21 (70) 20 (66.7) 16 (53.3)

Age, year 32.16 ± 10.94 37.96 ± 11.78 36.60 ± 13.33 0.161****

Height, cm. 163.41 ± 8.21 165.06 ± 8.20 157.75 ± 19.76 0.088****

Weight, kg. 65.26 ± 12.16 73.43 ± 14.26 68.96 ± 11.87 0.058****

* Data are presented as n (%) or mean ± SD.
** Chi-square test.

*** Fisher’s exact test.
****Kruskal–Wallis test.

Table 2
Between groups comparison of the mean and standard deviation of pain intensity.

Pain intensity in target group (Mean ± SD) Pain intensity in comparison groups (Mean ± SD) p value** p value***

Control (2.76 ± 1.75) LI4 (2.33 ± 1.80) 0.051 0.011
BL32 (1.76 ± 2.45) 0.006

LI4 (2.33 ± 1.80) BL32 (1.76 ± 2.45) 0.030

*
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** Mann–Whitney U test.
** Kruskal–Wallis test.

nd 1.76 ± 2.45, respectively. The results of the Kruskal–Wallis
est illustrated that the groups differed significantly from each
ther with respect to the mean score of IMI pain (p = 0.011).
he Mann–Whitney U test revealed that the mean score of IMI
ain in the control group was higher than the LI4 acupressure
nd the BL32 acupressure groups (p = 0.051 and 0.006, respec-
ively). The mean score of pain was also significantly less in the
L32 acupressure group than that of the L14 acupressure group

p = 0.030) (Table 2).
Study findings also revealed that IMI pain was not sig-

ificantly correlated with age (r = −0.007; p = 0.947), height
r = −0.041; p = 0.705), weight (r = −0.022; p = 0.840), and
MI time (r = −0.010; p = 0.891). However, illiterate partic-
pants experienced significantly higher levels of IMI pain
ompared with literate participants (2.07 ± 1.78 vs. 3.10 ± 2.74,
= 0.002).

. Discussion

The present study sought to compare the effects of acupres-
ure at LI4 and BL32 points on IMI pain. Findings revealed that
cupressure was effective in relieving IMI pain. There were sig-
ificant differences among the groups regarding IMI pain. The
MI pain of women in the BL32 acupressure group was signifi-

antly lower than the control and the LI4 acupressure groups. In
ther words, the highest and the lowest levels of IMI pain were
bserved among women in the control and the BL32 acupressure
roups, respectively.

r
s
r

IMI is a common nursing procedure worldwide [1]. Pain and
nxiety from injections are also common and may even lead to
yncope attacks [21]. Therefore, a number of strategies were
nvestigated to decrease this pain (i.e. through physical, phar-

acological, or psychological interventions). Manual pressure
s among the physical interventions and might be implemented
hrough two different strategies; first by direct manual pressure
o the injection site [1,8] and the second, by applying pressure to
n acupoint near or far from the injection site [3]. However, few
tudies are available on the effect of manual pressure strategies
n IMI pain. In a systematic review of measures for reducing
mmunization pain in adults, Hogan et al. found only one exper-
ment on the effect of manual pressure to the injection site and
eported that there is limited evidence to support the use of this
ethod for reducing injection pain [21]. Also, we could only
nd two studies on the effect of acupressure on IMI pain. In one
f these studies, Suhrabi and Taghinejad examined the effect of
L32 acupressure on IMI pain and reported that acupressure
t BL32 was effective in reducing the pain severity [8]. In the
econd study, Masoudi Alavi et al. found acupressure at BL31
ffective in relieving pain related to the IMI penicillin injection
3]. Despite the scarcity of studies on the effect of acupressure
n IMI pain, the available studies are in line with our findings
nd show that acupressure of BL32 is effective in decreasing the
MI pain.

Two main theories have been suggested to explain the pain

elieving effect of acupressure. The first theory suggests that
timulating the acupoints with pressure or needles triggers the
elease of endorphins, which are the neurochemicals that relieve
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ain. As a result, pain is blocked and the flow of blood and
xygen to the affected area is increased [22,23]. However, an
nduction time of 15–20 min is required for the development of
n analgesic effect by this mechanism [23]. Then this mechanism
ight not explain the immediate effect of acupressure observed

n the present study. The second theory is the gate control theory
hich proposes that acupressure activates inhibitory interneu-

ones in the dorsal spinal roots that consequently inhibits the pain
ignals sent to the brain [24,25]. This theory seems to be more
ompatible with the rapid effect of acupressure observed in the
resent study. However, Colquhoun and Novella also reported
hat acupressure may just have a placebo effect because the par-
icipants in most of the acupressure studies were not blind to the
nterventions [26].

In the present study, IMI pain score in the LI4 acupressure
roup was lower than the control group, although the signifi-
ance of the difference was at borderline level. No studies are
vailable on the effect of acupressure at LI4 point on IMI pain.
lthough previous studies have shown the beneficial effects of

cupressure at LI4 point on other types of pain (i.e. pain of
enipuncture [27,28], and pain related to injection of local anes-
hetic before dental treatments [29]. The gate control theory
ight explain why acupressure at LI4 point was not as effec-

ive as BL32 acupressure. The BL32 point is located in the
acral area and therefore is in the pathway of the pain signals
tarted at the IMI injection site in the dorsogluteal area. How-
ver, the LI4 acupoint is located on the dorsum of the hand
nd not at the IMI injection site. This premise can also explain
he effectiveness of LI4 acupressure in previous studies cited
bove.

The present study also showed that IMI pain was not signifi-
antly correlated with the participants’ age, weight, and height.
onsistent with these findings, Suhrabi and Taghinejad also

eported no significant correlation between age and the effec-
iveness of acupressure in relieving pain [8]. Barnhill et al. also
ound no significant correlation between the pain relieving effect
f pressure to the injection site and variables such as age, gen-
er and weight, body mass index [8]. In contrast, Masoudi Alavi
t al. reported a significant indirect correlation between age and
MI pain among patients who did or did not receive acupressure
t BL31 point [3]. Although these findings denote that age has
o considerable effects on the pain-relieving effects of acupres-
ure, further investigations are still needed to provide convincing
vidence.

Our findings also showed a significant difference among
omen with different educational status with respect to their

MI pain. In other words, women with lower educational sta-
us experienced higher levels of IMI pain. Moghaddas et al.
lso reported a significant correlation between educational sta-
us and pain perception [30]. In contrast, in Barnhill et al. study,
o significant correlation was found between the pain relieving
ffect of pressure to the injection site and education [8]. These
onflicting findings regarding the correlation of IMI pain and

ducational status necessitate further studies.

The present study was conducted only on females because
he nurse responsible for acupressure was female and the ethics
ommittee did not permit a female to perform intervention for

[

[
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ales. Then, replication of a same study in males and also in a
arger sample is suggested.

. Conclusions

The findings of the present study demonstrated the effec-
iveness of acupressure at BL32 in alleviating IMI pain among
omen. However, the LI4 acupressure was not as effective as
L32 acupressure. Given the simplicity and cost-effectiveness
f acupressure at BL32 acupoint, and the closeness of this point
o the dorsogluteal area, nurses can use this complementary
herapy to relieve patients’ IMI pain.
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