
Introduction
Controlling the behavior of pediatric patients for various 
dental treatments in the dental office is challenging, and it 
is related to factors such as the child’s lack of development, 
limited cooperation skills, and fear and anxiety.1

In pediatric dentistry, anesthesia injection is the 
most anxiety-provoking and painful dental procedure, 
increasing the level of anxiety if it is carried out repeatedly. 
Therefore, local anesthesia injection is one of the most 
difficult parts of treatment in children’s dentistry.2 The 
challenge caused by observing the injection syringe is 
controlled by expert pediatric dentists. However, also 
the pain of injection and the anxiety that comes after are 
challenges that have not been resolved entirely.

Dental anxiety is also defined as a psychological reaction 
of fear toward dental interventions because a person thinks 

that these interventions are harmful and dangerous.3

Pain, which occurs in response to a specific stimulant, 
is not merely an emotional response. It has been clinically 
proven that children show predictable responses, 
including fear and stress, when experiencing pain.4

Acupuncture is currently offered as one of the 
conservative complementary methods in modern 
medicine. There is now an increasing acceptance of 
complementary medicine due to its safety and effectiveness; 
this has attracted the attention of many parents due to the 
side effects of many drugs used in children’s dentistry.5-7

Acupressure is a branch of acupuncture that uses direct 
pressure of fingers or a bead on acupuncture points instead 
of inserting a needle and can be as effective as acupuncture 
in reducing children’s anxiety.8,9

Various studies have reported that children can 
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Abstract
Background: Most dental anxiety is caused by the pain of local anesthetic injection. Techniques such as acupressure have been 
introduced to reduce anxiety and pain. This study aimed to investigate the effect of acupressure on the reduction of anxiety and 
pain during local anesthetic injection in children 5–7 years old.
Methods: This triple-blinded clinical trial was conducted on 71 children between the ages of 5 and 7. The children were divided 
into two groups, and acupressure was performed at key points (Yintang and Hegu) in one group and placebo points in the second 
group before local anesthesia. Then, the level of anxiety and pain was measured. The tools used to measure dental anxiety and 
injection pain were the visual analog scale (VAS-A) and FPS-R (Facial Pain Scale-Revised), respectively. Data were analyzed using 
SPSS version 20 software by analysis of variance and Wilcoxon test at the significance level of 0.05.
Results: The results of the present study showed that acupressure was significantly effective in reducing dental anxiety and injection 
pain in children (P < 0.001). Also, the results showed that the acupressure technique significantly reduced pain in 5- and 6-year-old 
children but not in 7-year-old children (P value = 0.22). Our results indicated that acupressure at the key points significantly reduced 
anxiety and pain in both genders (P value < 0.05). However, the effect was not significant after applying pressure to placebo points.
Conclusion: Based on the results of the present study, the acupressure technique is significantly effective in reducing anxiety in 
children 5–7 years old and injection pain in 5- and 6-year-old children in both genders.
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benefit from the anti-anxiety and pain-relieving effects 
of acupressure. Anxiety can increase pain perception, 
so the anti-anxiety effect alone can explain the analgesic 
effect of this procedure.7 Avisa et al investigated the 
effect of acupressure in reducing children’s anxiety. They 
found a significant difference between the control and 
acupressure groups in terms of the anxiety level and heart 
rate of children using the MCDAS Frankel Behavioral 
Rating Scale.10

Different points can be used to create the effect of 
acupressure on pain. One of the most famous of these 
points is the Hegu. The Hegu point is located in the 
middle of the angle between the first and second bones 
of the palm, between the thumb and index finger, on the 
back of the hand.11 Serritella et al stated in a report that LI4 
and ST6 point massage before orthodontic adjustment 
can reduce post-adjustment pain.12

Several points have been reported to reduce patients’ 
anxiety. One of the most important points is the Yintang. 
The Yintang point (or the third eye, located between the 
two eyebrows and the nasal root) should be massaged in a 
calm environment with the index finger to reduce anxiety.13 
Hu et al, in a meta-analysis, stated that the Yintang point 
immediately reduces pre-treatment anxiety.14

Acupressure has been suggested to decrease anxiety, 
nausea, and vomiting during pregnancy, spinal anesthesia, 
laparoscopic procedures, and temporomandibular joint 
(TMJ) disorders. It has also been suggested as a method 
for palliating dental anxiety in patients undergoing 
scaling and other restorative procedures.15 However, most 
of the associated studies have evaluated the anti-anxiety 
and pain-relieving effects of this method separately, 
especially in adults.16-22 However, regarding the paucity of 
data that supports the alleviating impact of acupressure in 
the dental treatment of children23-27 (including pain and 
anxiety control), we conducted this study to determine 
the effect of acupressure on anxiety and pain caused by 
the dental local anesthesia injection in children aged 5–7 
years old.

Methods
Ethical considerations
This cross-sectional and triple-blinded clinical trial was 
conducted on children aged 5–7 years who need dental 
treatment with local anesthetic injection. This study was 
approved by the Research Ethics Committee of Kerman 
University of Medical Sciences with the ethics code 
IR.KMU.REC.1397.067. It also received the IRCT code 
number IRCT20171020036896N6.

It is noteworthy that this investigation is carried 
out according to the regulations of the World Medical 
Association Declaration of Helsinki. 

Sample size and eligibility criteria
The sample size was initially estimated at 100 children on 

G-power software with an effect size of 0.50 and 80% power 
at a significance level of 5%. However, after explaining 
the process and the need for two treatment sessions at 
an interval of one week, eight parents withdrew, and two 
parents also did not want to participate in the study. 

Inclusion criteria
Children aged 5–7 years who needed treatment in two 
deciduous molars on both sides of the maxilla or mandible 
with local anesthetic injection had Frenkel’s behavior 
rating scale levels of III and IV and had no wounds or 
scars in the acupressure points.

Exclusion criteria
Children who had a history of systemic diseases, mental 
retardation, any dental experience or a history of 
hospitalization, dental pain scores of 4–8 according to the 
visual analog scale (VAS-A), and acute dental infections 
and children who had taken painkillers or sleeping 
sedatives 48 hours before the study.

This age group was selected because they have a 
sufficient understanding to express their anxiety based on 
the VAS and FPS-R (Facial Pain Scale-Revised) images.

The primary outcomes of the study were the effect of 
acupressure on anxiety and pain caused by local anesthetic 
injection in pediatric dental treatment. The secondary 
outcomes were the effect of age and gender on anxiety 
and pain caused by local anesthetic injection in pediatric 
dental treatment.

Interventions, randomization, and allocation 
concealment
The study was conducted in the specialized Pediatric 
Ward of Kerman Faculty of Dentistry for twelve months.

This study used a simple or unlimited randomization 
method for sampling, and individual randomization was 
used. The coin toss method was used as the study had two 
groups. 

The child and the parent were first guided to the 
examination room of the specialized pediatric ward.

Then, the study’s goals, benefits, and methods were 
fully explained to the parents by the research resident, and 
their questions were answered. They were also assured 
that this study would not harm their child and that they 
could withdraw from the study whenever they wanted. 
Then, written informed consent was obtained from all 
parents.

In the next step, based on the Spence Children’s Anxiety 
Scale (SCAS) standard questionnaire, the children’s 
anxiety level was measured in a quiet environment (the 
same examination room); parents read the question to the 
child and marked the child’s response in the questionnaire 
form. Children with anxiety disorders were excluded from 
the study (n = 8 children) to make sure that the results 
of this study would not be affected by the primary and 
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intrinsic anxiety of children.28

The remaining 82 children were randomly divided into 
two groups (n = 41 people per group). The allocation ratio 
was 1:1. The children’s names were all placed in separate 
envelopes, and the gender of each child was written on the 
back of the envelope. Then, the assistant randomly divided 
the 41 children between the experiment and control 
groups, equally distributing the males and females. For 
both groups, the child’s demographic information, such 
as age, gender, number of teeth, and the type of treatment, 
was recorded in a separate form.

For both groups, the child’s anxiety level was measured 
before acupressure as well as before performing any 
dental procedure in the examination room (a quiet and 
separate environment) using a visual analog scale for 
anxiety (VAS-A). To this end, six images numbered from 
one to ten to show the anxiety severity were shown to 
the child by a dental assistant, and the child showed the 
image representing their anxiety level.3,29 The diagram of 
the study protocol is demonstrated in Figure 1.

The research resident first put pressure on the Yintang 
point (or the third eye, located between the two eyebrows 
and the nasal root) (Figure 2) with a circular movement 
in the examination room in the first group with his index 
finger. This procedure was performed 20–25 times per 
minute for about 4–5 minutes.29 The child was again asked 
by a dental assistant to choose one of the images based on 

their anxiety level.29 A week later, the same method was 
performed at the placebo or sham point (external corner 
of the eyebrow). Placebo point stimulation was performed 
in the first session in the second group, and Yintang point 
stimulation was performed in the second session.

In order to investigate the effect of acupressure on the 
pain caused by local anesthesia injection, children who 
had two similar molars on both sides of one jaw (split 
mouth) and who needed inferior alveolar or posterior-
superior alveolar nerve block anesthesia were selected. No 
children were excluded at this stage.

First, the research resident applied pressure for 7 
seconds on the Hegu point (located in the middle of the 
angle between the first and second bones of the palm, 
between the thumb and index finger, on the back of the 
hand) (Figure 3) of the first group in the examination 
room. Then, the finger pressure was stopped for 7 
seconds; and this process was repeated for 3–4 minutes. 
This point is located where the energy flow is closer to the 
skin surface, and it can be easily stimulated by pressure, 
needles, or extreme cold.30, 31

 Afterward, the child entered the treatment room, and 
another resident carried out the injection. First, 10% 
benzocaine gel was placed on the injection site for one 
minute. Then, after needle aspiration, the local anesthetic 
was injected with an injection length of one minute. 
The injection was performed using a 27-gauge Septoject 

Figure 1. CONSORT flow diagram of recruitment of subjects, randomization, allocation, completion, and analysis
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needle, 2% lidocaine anesthetic, and 1.80000 epinephrine. 
Immediately after the injection, the child was asked by a 
dental assistant to choose one of the images in the FPS-R 
based on their perceived pain.

FPS-R is a valid pain assessment tool for children aged 4 
to 12. This scale consists of six faces drawn without gender 
and race and scored from 0 to A week later, acupressure 
was performed on the same children at the placebo point, 
and pressure was applied to the soft part of the thumb for 
3–4 minutes with a sequence of 7 seconds of pressure and 
7 seconds of pause to simulate the previous state. After 
the local anesthesia injection, the child was asked again to 
choose the image showing their pain level using the FPS-R 
scale.29 Eleven children were excluded from the study with 
regard to the child’s unwillingness to undergo another 
dental treatment, one week later on the next session. 
Finally, the study was completed with 71 children.

The data analyst did not know the type of intervention 
delivered in the groups, and codes were used to present 
the data to him.

Statistical analysis
Data analysis was done using one-way repeated 
measurement analysis of variance and Friedman and 
Wilcoxon statistical tests in SPSS version 22. Also, in 
order to control type I error (α) in subgroup analysis, 
Bonferroni correction was used.

Results
In this cross-sectional clinical trial, 71 children aged 5–7 
completed the study. The mean (SD) of the children’s age 
was 6.13 ± 0.87 years. The number of participating girls 
and boys was 39 (55%) and 32 (45%), respectively. The 
mean (SD) of age in the boys and girls was 6.36 ± 0.75 and 
5.95 ± 0.93 years, respectively.

The anxiety level of children before and after the 
application of acupressure at the acupressure and placebo 

points was compared using the repeated measures analysis 
of variance test. The results showed that the anxiety 
level was significantly different, with a confidence level 
of 95% before and after the application of acupressure 
at the key points. However, anxiety levels were not 
significantly different before and after the application of 
the acupressure technique on the placebo point (Table 1).

In order to investigate the effect of acupressure on 
children’s pain, the Wilcoxon statistical test was used. The 
results showed that applying acupressure at the key points 
significantly reduced pain after local anesthesia injection 
(Table 1).

Also, using the repeated measures analysis of variance 
test to investigate the effect of gender on the level of 
anxiety, the results showed that the use of acupressure at 
the key points significantly reduced anxiety in both girls 
and boys (Table 2).

The Wilcoxon test was used to investigate the effect 
of the acupressure technique on the reduction of pain 
caused by local anesthetic injection in children by gender. 
The results showed that acupressure at the key points 
significantly reduced pain in both girls and boys (P = 0.005 
and P = 0.01, respectively) (Table 3).

In order to investigate the effect of age on children’s 
anxiety levels, first, the children were divided into three 
groups based on their age (5 years old, six years old, and 
7 years old). The results of the Wilcoxon test showed that 
the application of acupressure at the key points reduced 
the children’s level of anxiety in all three age groups. 
However, the use of the acupressure technique at the 
placebo point had no effect in reducing children’s anxiety 
(Table 2).

Concerning the effect of acupressure on the reduction of 
pain caused by the local anesthesia injection in children of 
different age groups, it can be stated that the acupressure 
technique reduced pain in 5- and 6-year-old children but 
not in 7-year-old children (Table 3).

Figure 2. Pressing the Yintang point to reduce anxiety Figure 3. Pressing the Hegu point to relieve pain
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Discussion
Acupressure is a non-aggressive form of acupuncture 
that can be applied by direct finger pressure or using a 
bead or pellet on the pressure points; in the current study, 
finger pressure was used. Concerning the importance of 
pain and anxiety control during local anesthetic injection 

and the paucity of studies that investigate the effect of 
acupressure on dental anxiety and pain in children, this 
study was conducted to evaluate the effectiveness of this 
alternative non-invasive method. 

The present study also showed a significant difference 
in anxiety caused by dental treatments in the acupressure 

Table 1. Comparing children’s pain and anxiety levels before and after applying acupressure at the key and placebo points

Variable
Mean ± SD Pvalue

Before After Within group

Anxiety level after acupressure at the key point 2.12 ± 0.67 1.21 ± 0.44  < 0.001

Anxiety level after acupressure at the placebo point 1.72 ± 0.89 1.67 ± 0.88 0.18

Pain level after acupressure at the key point 1.64 ± 0.87
 < 0.001

Pain level after acupressure at the placebo point 2.04 ± 0.95

Table 2. Comparing the effect of acupressure in reducing children’s anxiety by gender and age

Sex Anxiety level
Mean ± SD P value

Before After Within group

Female
Acupressure at the key point 2.17 ± 0.64 1.25 ± 0.49  < 0.001

Acupressure at the placebo point 1.79 ± 0.93 1.71 ± 0.92 0.13

P value Between group 0.03 0.009

Male
Acupressure at the key point 2.06 ± 0.71 1.15 ± 0.36  < 0.001

Acupressure at the placebo point 1.65 ± 0.82 1.62 ± 0.83 0.66

P value Between-group 0.04 0.005

Age Variable
Mean ± SD P value

Before After Within group

5 years
Acupressure at the key point 2.20 ± 0.41 1.20 ± 0.41  < 0.001

Acupressure at the placebo point 1.85 ± 0.74 1.75 ± 0.78 0.04

P value Between-group 0.07 0.009

6 years
Acupressure at the key 2.12 ± 0.74 1.25 ± 0.44  < 0.001

Acupressure at the placebo point 1.83 ± 1.09 1.79 ± 1.06 0.31

P value Between-group 0.28 0.02

7 years
Acupressure at the key point 2.07 ± 0.78 1.18 ± 0.48  < 0.001

Acupressure at the placebo point 1.52 ± 0.77 1.48 ± 0.0.77 0.20

P value Between-group 0.01 0.12

Table 3. Comparing the effect of acupressure in reducing the level of pain caused by local anesthetic injection in children regarding age and gender

Variable Treatment Mean Standard deviation Z statistic P value

Age

5 Pain level
Key point 1.55 0.76

-2.64 0.008
Placebo point 1.90 0.85

6 Pain level
Key point 1.66 0.86

-2.80 0.005
Placebo point 2.29 1.08

7 Pain level
Key point 1.70 0.99

-1.21 0.22
Placebo point 1.92 0.89

Gender

Female Pain level
Key point 1.64 0.95

-2.83 0.005
Placebo point 2.07 1.02

Male Pain level
Key point 1.65 0.78 -2.40

0.01
Placebo point 2.00 0.88
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group compared to the control group, which was 
consistent with the study by Hoffmann et al,11 who 
investigated the effect of acupressure on pain and anxiety 
levels. The results of this study showed that acupressure 
is a complementary treatment with high satisfaction 
that can significantly reduce the level of perceived pain 
and anxiety. Avisa et al10 suggested that acupressure 
administration using beads with a piece of adhesive strip 
significantly reduces dental anxiety and improves child 
cooperation during restorative procedures, which was 
also confirmed by Kumar et al23 The results of these three 
studies are entirely in line with those of the present study. 
Also, Sisodia et al24 found that three-point acupressure 
therapy with acupressure beads could significantly reduce 
dental anxiety during local anesthetic injection, which 
confirms our results. Another study by Soares et al25 
concluded that acupressure applied with mustard seeds 
significantly reduced heart rate in children undergoing 
restorative dental procedures, but the children’s anxiety 
did not decrease significantly. These results are not in 
line with our study, and they might be associated with 
the different acupressure methods and the scale used for 
measuring children’s anxiety, i.e., the modified Venham 
Picture Test.

The present study showed significantly lower pain 
caused by the local anesthesia injection in the group 
that had received acupressure at the key point than in 
the control group. Stimulating the LI4 point reduces 
pain in the orofacial area, effectively reducing the needle 
insertion pain. Also, this reduction in pain will reduce the 
child’s anxiety during dental procedures. In this regard, 
Gurharikar et al26 suggested that acupressure applied using 
beads during inferior alveolar nerve block injection could 
significantly reduce the pain of injection, which is in line 
with our results and has been confirmed by Avisa et al10 
Sisodia et al24 concluded that acupressure improves child 
cooperation during dental procedures, which is in line 
with our study. Another study by Pushpasanthy et al27 also 
confirmed that acupressure by Aculief acupressure device 
significantly reduces the pain during local anesthetic 
injection. Furthermore, Müller et al21 concluded that 
acupuncture significantly reduces acute dental pain 
intraoperatively and postoperatively and in the efficacy of 
local anesthesia, which confirms our results.

Taymour et al evaluated the effect of acupressure 
on reducing the need for dental injections during the 
placement of fixed prostheses. They stated that acupressure 
can reduce pain, and local anesthesia is needed in the 
sessions for testing metal-ceramic coatings.16 In this study, 
the points specifically considered for each tooth were used 
as acupressure points, which differed from those in the 
present study. The similar results of both studies can be 
due to the presence of meridians in the body.32-35

This research revealed the significant role of age in 
reducing anxiety and pain caused by local anesthesia. 

Acupressure at the key points reduced the pain caused 
by local anesthesia in 5- and 6-year-old children. 
However, acupressure did not have a significant effect in 
reducing pain in 7-year-old children. Nascimento et al35 
investigated the effect of acupressure in reducing pain, 
anxiety, nausea, and vomiting in children with cancer 
following hematopoietic stem cell transplantation. They 
also investigated the effect of age by classifying children 
into the two groups of 5–9 years and 10 years and above. 
They considered better intervention results in the 10-year 
age group and older. They justified this finding by stating 
that a better acupressure outcome is expected as children’s 
level of understanding increases with age. In this regard, 
Soares et al25 suggested that the variable of age does not 
significantly alter the pain-relieving effect of acupressure, 
which is not in line with our results. This difference is 
attributed to the different methods of acupressure used in 
the study mentioned above.

The acupressure technique has a positive effect on 
distracting the child. In younger children, distraction 
occurs more efficiently, leading to less sensation of needle 
insertion.26 Seven-year-old children can see the needle, 
and then more pain can be expected.

The present study also showed that gender plays no 
significant role in reducing anxiety and pain caused by 
local anesthesia in children.

Boys and girls are different in their psychological and 
hormonal factors. These differences might influence 
the response to dental anxiety and experimental pain. 
Felemban et al indicated that girls have more anxiety 
levels than boys.36 Also, the girls can express their anxiety 
more verbally.3 However, in this study, both genders 
had the same reduced anxiety response to Yintang point 
stimulation.

Gender seems to play a role in pain perception, even 
though this effect is unclear.35,37,38 In our research, both 
genders had the same response, which is consistent with 
the study by Bussell32 They investigated the effect of 
acupuncture on anxiety and memory function. Similar 
to the present study, they found no difference between 
the two genders and between different ages. This can be 
justified considering that the subjects of both studies were 
healthy and that the acupuncture/acupressure points 
stimulate the endogenous opioid system, which is not 
affected by hormones and gender.35,39

Numerous clinical studies have been conducted on the 
effect of acupressure in reducing anxiety and pain in the 
medical field. However, there are very few studies in the 
dental field and the simultaneous examination of both 
anxiety and pain, especially in children.

One of the limitations of this research was the non-
cooperation of some children during the acupressure 
procedure; therefore, attempts were made to improve their 
cooperation by establishing proper communication with 
them. Also, another limitation was the non-cooperation 
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of the parents in attending the following week’s session on 
time or insisting on performing treatment on the adjacent 
tooth or the opposite jaw in some cases.

Conclusion
Based on the results of the present study, the acupressure 
technique had a significant effect in reducing anxiety 
and pain caused by local anesthetic injection in children 
of both genders aged 5–7 years old. Considering that 
acupressure is a simple, low-cost method that can be 
performed in dental offices, it can be suggested as one of 
the practical methods to reduce pain and anxiety in dental 
sessions. 
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