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Effectiveness of Pre-administered Natural Sweet-tasting
Solution for Decreasing Pain Associated with Dental
Injections in Children: A Split-mouth Randomized
Controlled Trial
Palak Janiani1, Deepa Gurunathan2

A b s t r ac t
Aim: This study aimed to discern if a prior intake of a natural sweet remedy (honey) impacted pain perception during intraoral injections.
Materials and methods: One hundred healthy children who needed the same treatment bilaterally in either arch which required local anesthetic
administration (infiltration in maxillary arch and inferior alveolar nerve block in mandibular arch) were recruited. The patients’ demographic
details were recorded. Local anesthesia was administered after taking 5 mL of honey solution on the test side and 5 mL of sterile water on
the control side. Subjective pain perception during injection was measured using Wong–Baker Faces Pain Rating Scale and objective pain by
sound, eye, body movement (SEM) rating scale. The parametric data were analyzed using a paired Student’s t-test (p <0.05). Level of consensus
between the two scales was assessed using Pearson’s correlation.
Results: The test side yielded lower mean Wong–Baker Faces Pain Rating Scale (3.72 ± 1.80) and SEM (4.12 ± 1.04) scores than the control side
(6.00 ± 2.06 and 5.00 ± 1.45 respectively). This was statistically significant.
Conclusion: The administering of a natural sweet solution such as honey before dental injections in children tends to reduce the discomfort
and pain associated with the procedure.
Clinical significance: Pain management is of utmost importance in dentistry, especially among children. The consumption of natural foods
such as honey helps in decreasing injection pain perception, making the child cooperative, and thereby allowing the dentist to provide the
best dental care.
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Introduction

1,2

The administration of local anesthetics is one of the most dreaded or
anxiety-inducing triggers in a dental setup.1,2 Patients, particularly
children, may be fearful of dental injections, which may prevent
them from seeking dental treatment. Even though profound local
anesthesia aids in the treatment of pediatric patients in terms of
reducing their anxiety and pain during restorative and surgical
procedures, 3 the fear of needles has been cited as a barrier to
developing proper dental care.4,5
Numerous techniques have been researched in an attempt
to minimize the pain and distress associated with these dental
injections, varying from localized methods to distraction
techniques. The localized methods include application of topical
agents,6 altering the rate of injection, pre-cooling the site, increasing
the pH of local anesthetics by buffering7 and pretreatment with
lasers. 8 Instruments such as WAND System (Wand Dental, Inc.,
Livingston, New Jersey, USA),9 and DentalVibe are also available
to make dental injections more comfortable.
In clinical settings, the use of orally administered sweet-tasting
solutions for neonatal pain relief is popular and recommended in
guidelines given nationally and internationally.
Studies have found that sweet-flavored solutions, mainly
30% sucrose, given orally prior to cutaneous procedures can
reduce discomfort in neonates undergoing heel sticks and
venipuncture.10–12 Effectiveness of sucrose in the treatment of

procedural pain in newborns and babies has been verified in a
Cochrane review by Harrison et al.12
The analgesic activity of sweet compounds in young children
has been reported by very few studies.12–14 Of these, two trials
have investigated the impact of sweet formulations on analgesia
for treatments involving needle injections. According to Harrison
et al., there is insufficient evidence of the sweet taste acting as
an analgesic in reducing pain associated with needle pricks in
infants.12,15 Lewkowski et al. reported sweet-tasting chewing gums
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to be ineffective in treating pain caused by injections.13 However,
in comparison, all of the experiments that studied the impact of
sucrose on cold pressor test (CPT), a tool for determining pain
threshold, found that the analgesic effect was mild in children.15,16
Due to the commonly experienced severe and pervasive
anxiety as a result of injections in the dental sector, any method
or system that can help with anxiety or pain relief should be
considered. Considering that few studies have demonstrated
sweet-tasting solutions to have a mild analgesic activity in infants,
the purpose of this study is to see whether the prior consumption
of a natural sweet solution such as honey affects the pain perceived
by children after dental injections.

M at e r ia l s

and

Methods

This randomized controlled trial, having a split-mouth design, was
carried out after getting approval from the Institutional Review
Board and Ethics Committee (IHEC/SDC/PEDO-2001/21/30) at a
dental university setting in Chennai, India. One hundred children
who reported to the Department of Paediatric and Preventive
Dentistry needing the same treatment bilaterally in either arch,
which necessitated local anesthetic administration, were recruited.
Uncooperative children (Frankl rating #1 or #2), those with an allergy
to lignocaine or honey and with a history of abscess or fistula in the
injection site, were excluded.
Children who met the inclusion criteria were randomly recruited
from October 2020 to March 2021 by an investigator who was
unaware of the study protocol, excluding the eligibility criteria.
Seventy-two children were finally included. Each patient’s parents/
legal guardians provided written informed consent for participation
and publishing in compliance with the Declaration of Helsinki’s
ethical criteria. On the first appointment, a coin toss was carried out
to decide which side would be the control and test group. This was
carried out by the same investigator. The participants were asked to
drink 5 mL of honey solution before injecting on the experimental
side, while the control side got 5 mL of sterile water in the same way.
For both solutions, the patient was asked to hold the solution in the
mouth for a minute and then to spit it out. Two different treatment
sessions, with an interval of seven days, were carried out for this
study: one for the experimental side and one for the control side.
A CONSORT flow diagram depicts the recruiting and distribution
of the sample population (Flowchart 1).
The side which would be treated first was decided based on
the patient’s chief complaint. A pediatric dentist who was unaware
about the solution that was given to the patient administered
all local anesthetic injections (inferior alveolar and lingual nerve
blocks or buccal infiltration). Both injections used 2% lidocaine
with 1:100,000 epinephrine, and a 27-gauge needle. At each
appointment, only one single tube of anesthetic was used (1.8 mL)
for the injection, after which the pain perceived was recorded
using Wong–Baker Faces Pain Rating Scale and sound, eye, body
movement (SEM) rating scale. Before the injection, the patients were
instructed on how to rate their pain using the Wong–Baker Faces
Pain Rating Scale. SEM scores range from 0 to 9 based on 0–3 scores
for every parameter. If any discomfort was experienced during the
treatment procedure, after recording the Wong–Baker Faces Pain
Rating Scale and SEM, a supplementary infiltration injection was
given to ensure full anesthesia.
The data collected were tabulated and analyzed by SPSS
software version 20.0 (SPSS Inc, Chicago, Illinois). Paired Student’s
t-test was carried out for the analysis of the parametric data, for

which the statistical significance was defined at p <0.05. Pearson’s
correlation was done too to assess the level of consensus between
the objective and subjective scales used (p <0.001).

R e s u lts
Two categories were formed of the 72 participants, having a mean
age of 9 ± 3.9 years, depending on which solution was given first,
with 32 people having the control (sterile water) and the other 40
getting the honey solution first. Table 1 shows the demographic
statistics for the participants.
The study reveals that prior treatment of a sweet solution
(3.7 ± 1.81) resulted in a substantially lower mean Wong–Baker
Faces Pain Rating Scale score than the test side (6.0 ± 2.06) (p <0.05).
Statistical research revealed that as compared to the control group,
sweet taste resulted in a slightly lower, yet significant, reduction in
mean SEM (p <0.05) (Table 2).
Figures 1 and 2 show the pain levels on the Wong–Baker Faces
Pain Rating Scale and SEM scale, respectively, for each anesthetic
technique after the administration of the solutions. It is seen that on
Flowchart 1: CONSORT flowchart indicating allocation of participants
in each group

Table 1: Demographic information of participants included
Frequency
Age (year ± SD )
Gender
Type of injection

9 ± 3.9 years
F

20 (27.8%)

M

52 (72.2%)

IAN

44 (61.1%)

Maxillary infiltration

28 (38.9%)

Table 2: Mean Wong–Baker Faces Pain Rating Scale and SEM rating scores
Mean ± SD

*

Wong–Baker Faces Pain
Rating Scale

Water

6.0 ± 2.06

Honey

3.7 ± 1.81

SEM rating

Water

5.00 ± 1.46

Honey

4.17 ± 1.04

p value
0.000*
0.007*

Statistically significant (p <0.05)
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Fig. 1: Bar graph representing the mean values obtained in Wong–
Baker Faces Pain Rating Scale for each anesthetic technique after
administration of sterile water

Fig. 2: Bar graph representing the mean values obtained in SEM scale
for each anesthetic technique after administration of sterile water and
honey solution

both scales, the pain values after intake of honey solution are lower
than the control solution. This is applicable for both techniques:
inferior alveolar nerve block as well as maxillary infiltration.
According to Pearson’s correlation coefficient, there was a
strong level of consensus between Wong–Baker Faces Pain Rating
Scale and SEM measurements of pain decrement (r = 0.786;
p <0.001).

Discussion
From routine pediatric immunizations to dental treatment,
children across all ages are subject to traumatic needle-associated
treatments. Although necessary, these procedures are considered
to be uncomfortable, causing discomfort and apprehension in both
children and their parents, as well as the possibility of developing
long-term fears of needle pain.17 Therefore, efficient pain relief
techniques must be used routinely in all areas, where needle-related
operations are performed to alleviate this fear. This study aimed
1436

to see how tasting a sweet solution affected the pain caused by
a dental injection. The discomfort and pain associated with the
injections were seen to be lesser when children were given a sweettasting honey solution.
For the last century, and well before that, oral sucrose and other
sweet remedies have been used to relieve discomfort in children.
From the 1840s to the early 1900s, a date and sugar solutions laced
with alcohol, cocaine, or opium were recommended for infants
for the same.18 Even though the use of sucrose solution has been
advocated and extensively studied on,9,10 our study used honey as
it has an antibacterial activity on S. mutans which can reduce dental
caries.19 Honey is a naturally derived sweetener which is a healthier
option than sucrose, which is cariogenic.
In our study, the objective pain recorded by Wong–Baker Faces
Pain Rating Scale showed a greater overall reduction in pain than the
SEM scale showed (Figs 1 and 2, respectively). This could be attributed
to the immature descending control systems in young children
making them unable to comprehend abstract ideas due to which it
may be difficult for them to differentiate the level of pain. Children
are most likely to choose the extremes of pain scales, ignoring the
middle scores or multiple-item scales.20Adolescents, on the contrary,
appear to suppress pain manifestations for fear of discomfort, which
can result in lower registered pain levels.21 For a more precise measure
of children’s pain perception, two scales were used: the Wong–Baker
Faces Pain Rating Scale, a nonverbal instrument with illustrations, and
SEM, a subjective analytical tool.
Lewkowski et al. conducted a study where a sweet-tasting
chewing gum was given before an injection. However, as
opposed to our study’s results, they found that it did not relieve
discomfort associated with the needle prick. This discrepancy
may be attributed to the means by which the sweet material
was administered. The control group in the same study also got
gum, and it was proposed that the rhythmic activity involved in
chewing could induce analgesia, masking the sweet taste effect.13
Furthermore, sweet compounds released from a gum do not have
the same potency as honey solution kept in the mouth, which was
the approach used in this research.
The specific mechanism by which sweet taste decreases
pain is an area where further study is required. An increase in
the endogenous opioid production was seen in response to the
administration of sweet substances in many studies. Using function
magnetic resonance imaging (fMRI), Kakeda et al.22 showed that
keeping a sweet-tasting solution in the mouth resulted in a positive
affective state. This heightened affective status has been found to
have the ability to suppress the sense of pain. Analgesia is caused
only when the sweet material is put on the tongue, not when it is
given through a nasogastric conduit. This supports the theory that
the sugar, and not the sweet taste, has pain-relieving properties.
According to this theory, perception of taste can play a role in the
outcomes seen, implying that a decreased capacity to sense a sweet
flavor can lead to less analgesia. The participants in this study were
not tested priorly to assess their capacity for detecting a sweet
flavor, which could have led to less analgesia. Another limitation
of this study would be the small sample size.

C o n c lu s i o n
Honey solution was shown to be effective in mitigating the
discomfort induced by dental injections; pain associated
with both infiltration and inferior alveolar nerve block was
decreased after the intake. Although there are many ways to
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control discomfort in the age-group studied, using a natural
sweet solution has the advantage of being entirely healthy and
providing the user with a good experience, with the sweet taste
being an additional benefit.

Clinical Significance
Pain caused by dental injections is widely feared, more so among
children. The use of a natural sweetener such as honey could be
incorporated on a regular basis before injecting intraorally, due to
its ability to reduce the discomfort induced by dental injections,
noncariogenic property, and easy acceptance by the patients.
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