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Abstract

Objectives: The present study was conducted to compare the effect of gargling normal saline mixed with honey and cold normal
saline on postoperative pain relief in children undergoing tonsillectomy or adenotonsillectomy during 2018.
Methods: This clinical trial was performed on 105 children aged 5 - 14 years. The participants were randomly allocated to three
35-member groups, viz. normal saline mixed with honey, cold normal saline, and the control. The patients underwent general
anesthesia and then were operated by a single surgeon. Gargle was administered in the first and second groups every six hours up
to 48 hours following the surgery. There was no intervention in the control group. The pain was recorded by the Wong-Baker FACES
Pain Rating Scale (WBS) at the recovery time and 6, 12, 18, 24, 36, 48 hours and 7 days after the surgery. Data were analyzed using
repeated measures ANOVA.
Results: Among the participants, 47 subjects (44.8%) were males and the rest were females, with a mean age of 8.6 ± 2.5 years. The
three groups were similar in terms of sex, weight, duration of surgery, and bleeding during surgery. The pain at the site of surgery
during both resting and swallowing was different at 6, 12, 18, 24, 36, 48 hours, and 7 days following the surgery (P < 0.001).
Conclusions: Gargling cold normal saline and normal saline mixed with honey led to reduced pain after tonsillectomy or adeno-
tonsillectomy; however, the latter had a higher effect on the postoperative pain relief.
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1. Background

Tonsillectomy and adenotonsillectomy are two com-
mon surgeries in the ENT (ear, nose, and throat) (1), in
which postoperative pain as the major complication oc-
curs during swallowing due to the stimulation of nerve
endings in the tonsil bed, throat muscle spasm, and post-
ingestion inflammation (2). These surgeries are mostly
performed on pediatric age group who are more suscep-
tible to postoperative pain and complications of typical
methods of pain management than adults (3).

Despite the emphasis on postoperative pain manage-
ment, approximately 50% of children still experience se-
vere pain after surgery (4). The usual method of pain
control is the use of opioids and non-steroidal anti-
inflammatory drugs (NSAIDs) that also have various side
effects (5, 6) including weakening of the respiratory sys-

tem, itching, nausea, and vomiting after surgery (7, 8). In
other studies, drugs such as dexamethasone, morphine, li-
docaine, tramadol, ketamine, and bupivacaine have been
used to control postoperative pain, each of which has its
own specific side effects (7-9). Accordingly, postoperative
pain control in children requires methods with minimum
complications and maximum efficiency (10).

One of the non-drug methods is the use of honey for
pain control, for which abundant applications have been
reported in some studies and in Iranian medicine refer-
ences (5, 11). Honey is a saturated mixture of fructose,
glucose, maltose, sucrose, and other carbohydrates with
low water content, which is required for the growth of
pathogenic microorganisms. Additionally, honey has an-
timicrobial properties attributed to its acidic pH and stim-
ulates the growth of cells replacing damaged tissues (12).
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Antioxidant, anti-inflammatory, and antibacterial proper-
ties, as well as accelerated skin recovery and pain relief
are the benefits reported for honey as a natural therapeu-
tic method (5, 13). One of the most effective ways recom-
mended for managing pain is exposure to the cold that
contributes to the contraction of superficial blood vessels,
organ senselessness, and pain relief by reducing both cell
metabolism and need for oxygen in tissues (14, 15).

2. Objectives

The present study sought to compare the effect of gar-
gling normal saline mixed with honey and cold normal
saline on the postoperative pain in children undergoing
tonsillectomy or adenotonsillectomy during 2018.

3. Methods

The present study is a randomized clinical trial on chil-
dren aged 5 - 14 years conducted at Imam Hasan (as) Hos-
pital in Bojnourd (Iran) during 2018 - 19. Based on a sim-
ilar study (16), a sample size of 32 individuals per group
was determined using the formula for sample size calcula-
tion to compare mean values of the two groups at a con-
fidence level of 95%, a test power of 80%, and a standard
deviation of 0.4. The effect of intervention on the pain
score was assumed to be at least 0.5 (out of 0 - 5) compared
to the control group. Considering a 10% probable drop,
a total of 105 patients was randomly assigned to three 35-
member groups. Inclusion criteria were elective tonsillec-
tomy/adenotonsillectomy, ASA (American Society of Anes-
thesiologists) classes I & II, an age range of 5 - 14 years, and
written parental consent. Exclusion criteria were bleed-
ing, the need for re-intubation, need for re-operation, first-
attempt failure at intubation, hemorrhagic and coagula-
tion disorders, and systemic diseases (e.g., diabetes). Eligi-
ble patients were recruited through sequential sampling
method. Initially, patients were assigned to normal saline
with honey, normal saline cold, and control groups by
block randomization method in six items (AABBCC) of each
block of the control group (C), normal saline (B), and honey
(A). Eighteen blocks were selected randomly. The study
group name and patient number were specified from one
to 105. Patients’ entry numbers (1 - 105) were written out-
side and group name or intervention type inside and rear
an envelope, and when patients referred gradually, the en-
velope was opened to determine the intervention type.
General anesthesia was the same for all the subjects. All
surgeries were similar and performed by a single surgeon.
Adenoidectomy and tonsillectomy were performed with
adenoid curette and cold dissection, respectively. Tonsils
were taken by an Allis forceps and then removed from the

bed with Metzenbaum scissors. In the presence of bleeding
from tonsils during operation, the suture-ligature tech-
nique was applied for the closure of the fistula. The groups
consisted of normal saline mixed with honey (honey), cold
normal saline (cold), and a control (routine). Honey was
obtained from Kouhdasht Co. (Iran) and normal saline
0.9% from the Injection and Pharmaceutical Products Co.,
Iran. In the honey group, 0.9% normal saline solution (100
ml) was mixed with honey (10 ml). The cold group received
0.9% normal saline solution of 4°C. The above solutions
(100 ml) were gargled by patients every 6 hours. There was
no intervention in the control group. Patients received no
food and liquids at least half an hour before pain assess-
ment.

To control the pain, the three groups received 5 cc
of diphenhydramine syrup as usual, and acetaminophen
syrup was administered after the surgery every 8 and 6
hours, respectively. The diet of all patients was clear and
cold fluids for the first 24 hours, then a soft diet for the
next four days, followed by a regular diet. Data were col-
lected using a questionnaire, the validity of which was con-
firmed by ten faculty members, and its reliability was de-
termined by a Cronbach’s alpha of 0.85. The questionnaire
included demographic and specific surgical related vari-
ables such as sex, age, weight, duration of surgery, intra-
operative bleeding, type of surgery (tonsillectomy or ade-
notonsillectomy), sleep status, parents’ satisfaction with
intervention, the amount of opioid drug received on the
first and second days, and the severity of pain at the recov-
ery period and 6, 12, 18, 24, 36, 48 hours, and 7 days after
surgery during rest and swallow. The pain was assessed us-
ing Wong-Baker FACES Pain Rating Scale (WBS) with con-
firmed validity in previous Iranian and international stud-
ies, and a reliability of 0.93 measured with Cronbach’s al-
pha (16-18). The WBS consists of two numerical and facial
elements ranging from zero for children with a smiling
“no-pain” face to 5 for those with a crying face, reflecting
“no hurt” and “worst hurt,” respectively. According to the
scores, the severity of pain was classified into four groups,
viz. zero, low (1 & 2), moderate (3 & 4), and high (5) pain.
In the first 18 hours and the 7th day after the operation, the
pain assessor was a single trained expert who was blind to
the type of groups. To avoid patients’ awareness of the in-
tervention type, their rooms were separated, and the pain
was reported within 24, 36, and 48 h after surgery by the
mothers (mothers attended three face-to-face and practi-
cal training sessions on pain assessment).

3.1. Statistical Analysis

Sample size was estimated based on a similar study (17).
Samples were divided into three groups using block ran-
domization and six blocks were assigned to three groups
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of 35 individuals. Since most of the variables were quan-
titative in this study, data were analyzed using descrip-
tive statistics, including mean, standard deviation, and
frequency. Repeated measure statistical test was used to
compare quantitative variables in repeated and previous
measurements in each group. One-way ANOVA was used
to compare continuous numerical variables. Chi-square
and Fisher’s exact tests were used for categorical variables.
Sample size was based on a similar study (19) determined
by a calculation formula to compare mean values in in-
dependent societies at 95% confidence level with alpha
and beta errors of 5% and 20%, respectively, and an ex-
pected difference of at least 0.5 for mean pain difference
score and sample size. Finally, 32 patients were assigned
to each group. The effects of normal saline combined with
cold and normal saline on the subjects were examined by
repeated measure statistical tests. The effects of normal
saline with honey and cold normal saline on postopera-
tive pain, and control treatment were compared between
the three groups using the analysis of variance (ANOVA).
Scheffe and Dunnett T3 post hoc tests were used to find
mean differences between the two groups. A confidence
level of 95 was considered in all statistical tests at a signifi-
cance level of P < 0.05. Moreover, SPSS 21 software was used
for data analysis. Graphs were drawn with Excel 2010. One-
way ANOVA test and Scheffe and Dunnett T3 post hoc test
were used according to the central limit theorem, a sample
size of 35 subjects (above 30 samples) in each group, and as-
suming the equality of variance between groups with nor-
mal distribution. Interquartile range (IQR) pain in the op-
erative region was calculated. The ITT method was used for
analysis.

4. Results

A total of 105 eligible patients was randomly assigned
to three 35-member groups (Figure 1), of which 47 (44.8%)
subjects were males. The risk factor for all patients was
ASAI. The mean age and mean weight of the subjects were
8.6 ± 2.5 years and 26.1 ± 7.5 kg, respectively. The duration
of surgery was 41.8 ± 5.5 minutes. The findings revealed
no insignificant differences between the three groups in
terms of weight, sex, age, and duration of surgery (P >
0.05). Generally, 28 (26.7%) and 77 (73.3%) subjects merely
underwent tonsillectomy and adenotonsillectomy, respec-
tively, and their frequency was the same in the three
groups (P > 0.078). The amount of intraoperative bleed-
ing was not significantly different in the three groups (P >
0.492). Also, the amount of opioid received on the first day
was not different in the three groups. On the second day,
none of the patients received opioids (Table 1).

There was no significant difference in the severity of
pain during resting at the recovery time; however, there

were significant differences among the three groups at 6,
12, 18, 24, 36, 48 h, and 7 days after surgery (P < 0.001).
Scheffe’s and Dunnett T3 post Hoc test showed significant
differences in the pain score between the honey and con-
trol groups and between the cold and control groups. Re-
peated measures ANOVA revealed a higher reduction in
the postoperative pain at different stages in the honey and
cold groups than the control group (P < 0.05) (Figure 2).
Median and IQR pain at rest at recovery room and 6, 12, 18,
24, 48 hours, and 7 days after the surgery were 4 (4,5), 4
(4,5), 4 (3,4), 3 (3,3), 3 (2,3), 2 (2,3), and 1 (1,2) respectively.

There were no significant differences in the severity of
pain in the three groups during swallowing at the recov-
ery time and 6 hours after surgery, but this difference was
significant at 12, 18, 24, 36, 48 h, and 7 days following the
surgery (P < 0.05). Scheffe’s and Dunnett T3 post hoc test
confirmed that there were no significant differences in the
pain scores between the honey and cold groups at 6, 12, 18,
24, and 36 h after surgery, but the respective difference was
significant only 48 h and 7 days after the surgery (P < 0.021).
Repeated measures ANOVA showed that decreased postop-
erative pain at different stages was higher in the honey and
cold groups than the control group (P < 0.05) (Figure 3).
Median and IQR pain at swallowing in the recovery room
and at 6, 12, 18, 24, 48 hours, and 7 days after surgery were 5
(4,5), 4 (4,5), 4 (3,4), 3 (3,4), 3 (2,3), 2 (2,3), and 1 (1, 3) respec-
tively.

The difference in the intensity of pain at different times
showed significant reductions in the pain during resting
and swallowing in the honey and cold groups in compari-
son to the control group (Table 2).

The combination of honey with normal saline was ef-
fective and controlled pain better than the other methods.
The severity of the frequency percentage of the throat pain
during resting and swallowing at 6 and 12 h after surgery
was not different among the three groups (P > 0.080)
while it was different at 18, 24, 36 h, and 7 days after the
surgery (P < 0.001) (Table 3).

Honey and normal saline groups had no pain 7 days af-
ter the surgery, but 80% of the control group had moderate
pain (Table 3).

The average satisfaction levels of the parents with the
condition of children’s recovery and relaxation at 48 h
after surgery were 71 ± 11.7, 69.8 ± 13.6, and 51 ± 8.2 in
the honey, cold, and control groups, respectively, show-
ing a significant difference between the three groups (P <
0.001). The satisfaction rate in the honey group was higher
than those of the other two groups. Totally, 15 (42.9%), 11
(31.4%), and 9 (25.7%) children in the honey, cold, and con-
trol groups, respectively, had good postoperative sleep, in-
dicating a significant difference among the three groups (P
< 0.04). The throat itching in the three groups was not dif-
ferent in terms of severity (i.e., severe, moderate, and mi-
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Table 1. Mean Distribution of Age, Weight, Sex, Duration of Surgery, Frequency, and Frequency of Surgery Type

Groups Weighta
Gender, No.

Agea Duration of Surgerya
Surgery Type, %

M F T A & T

Honey 42.4 ± 7.6 18 17 8.8 ± 2.7 42.4 ± 4.6 31.4 68.6

Cold 26.8 ± 8.2 17 18 8.6 ± 2.4 42 ± 5.5 25.7 74.3

Control 25.7 ± 6.8 12 23 8.4 ± 3.2 40.9 ± 6.2 22.9 77.1

P value 0.797 0.070 0.745 0.472 0.078

Abbreviations: T, tonsillectomy; A & T, adenotonsillectomy.
aValues are expressed as mean ± SD.
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Figure 1. Flowchart of the trial process

nor) (P > 0.922). Similarly, the respiratory state of the pa-
tients was not different among the three groups (P > 0.05).
Also, 50 patients (47.6%) had nausea and vomiting at the
first 24 h after the operation while the rest did not have
such a problem, which was not significantly different be-
tween the three groups (P > 0.233).

5. Discussion

The results of our study showed that average pain lev-
els in the honey group at the recovery time and 24 h, 48
h, and 7 days after surgery were 4.4 ± 0.5, 2.3 ± 0.5, 1.5 ±
0.5, and 0.43 ± 0.5, respectively, during resting, and 4.71 ±
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Figure 2. Comparison of mean throat pain during recovery and at 6, 12, 18, 24, 36, 48 h, and 7 days after surgery, divided into three groups at rest
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Figure 3. Comparison of mean throat pain at recovery, and at 6, 12, 18, 24, 36, 48 h, and 7 days after the surgery, divided into three groups during the swallowing study

0.5, 2.66 ± 0.5, 1.6 ± 0.6, and 0.43 ± 0.5, respectively, dur-
ing swallowing. A similar study by Amini et al. also exam-
ined the effect of honey on the relief of pain in children at
24 h after tonsillectomy. They reported a higher reduction
of postoperative pain in the honey group compared with
other study groups, which is consistent with our observa-

tions. A point of difference is that, in addition to consid-
ering pain during resting and swallowing in the present
study, the follow-up period was one week in which 85% of
patients in the honey group had no pain or considerably
slight pain on the seventh day postoperatively (17). Like-
wise, Mohebi et al. compared the impact of honey on re-
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Table 2. The Rate of Pain Score Reduction at Different Stages of Measurement During Resting and Swallowing Compared with The Pain at the Recovery Time in the Three Trial
Groups

Groups
Time After Surgerya

6 h 12 h 18 h 24 h 36 h 48 h 7 days

Honey 0.43/(0.5) 1.1/(1.3) 1.8/(1.9) 2.1/(2.1) 2.6/(2.6) 2.9/(3.1) 3.97/(4.2)

Cold 0.8/(0.5) 1.2/(1.2) 1.7/(1.7) 1.8/(1.9) 2.3/(2.5) 2.6/(2.7) 3.49/(3.9)

Control 0.1/(0.1) 0.5/(0.2) 0.9/(0.4) 1.1/(0.7) 1.5/(1.1) 1.9/(1.4) 1.6/(1.6)

aValues are expressed as resting/(swallowing).

Table 3. Frequency Percentage of Throat Pain Severity at Low, Moderate, and Severe Levels at 6, 24 Hours and 7 Days Postoperatively During Rest and Swallowing

Groups

Frequency of Pain Severity (Low/ Moderate/ Sever), After Surgery

6 Hours (%) 24 Hours (%) 7 Days (%)

Low Moderate Sever Low Moderate Sever No pain Low Moderate

Resting

Honey - 82.9 17.1 62.9 37.1 - 57.2 42.8 -

Cold N/S 2.9 85.7 11.4 42.9 57.1 - 8.6 91.4 -

Control - 62.9 37.1 - 100 - - 20 80

Swallowing

Honey - 62.9 37.1 37.1 62.9 - 57.1 45.9 -

Cold N/S - 60 40 40 60 - 8.6 91.4 -

Control - 52.9 57.1 - 97.1 2.9 0 20 80

duced pain in children after tonsillectomy in honey and
control groups and showed that honey was effective in re-
ducing postoperative pain, which is in line with this study;
in the former, however, patients received oral honey while
in the latter, normal saline mixed with honey was gargled
for further contact of honey with the throat mucus (20).

Also, Abdullah et al., who studied the effect of honey
on mitigating pain after tonsillectomy, pointed out that
pain reduction in the honey group was higher than that in
the control group. The main difference between this and
the present study is that in the former, the participants
received honey orally three times a day while honey was
gargled by our subjects every six hours (13). Samdariya et
al. investigated the role of honey in lessening pain after
radiation-induced mucositis in head and neck cancer pa-
tients and concluded that honey significantly decreased
the severity of mucositis-associated pain and overall ra-
diotherapy treatment duration. Their results are in agree-
ment with those of the present study, indicating that the
use of honey diminishes the pain in damaged biological
tissues (21). In a case report, Kalrozi indicated that honey
dressing improved head injury resulting from trauma and
accident and reduced pain in patients, which is consis-
tent with our results (19). Contrarily, Lavaf et al. reported
that honey and phenytoin creams had no effects on the
episiotomy wound healing and intensity of pain in nulli-

parous women. This inefficacy was attributed to the depth
of episiotomy ulcers in patients, the method of making
creams, and their usage (22). Traditionally, honey has a sub-
stantial therapeutic and nutritional value, which is the key
property of honey due to carbohydrates such as monosac-
charide, fructose, and glucose. Honey accelerates and fa-
cilitates wound healing, and its antimicrobial and anti-
inflammatory properties reduce the ulcer pain, including
throat ulcer caused by tonsillectomy/adenotonsillectomy
(13).

The present results revealed that average pain levels in
the cold group at the recovery time and 24 h, 48 h, and 7
days after surgery were 4.4 ± 0.6, 2.6 ± 0.7, 1.8 ± 0.6, and
0.91±0.3, respectively, during resting, and 4.69±0.5, 2.74
± 0.8, 2± 0.7, and 0.91± 0.3, respectively, during swallow-
ing. These results agree with those presented by Shin et al.
on 40 patients with the aim of determining the impact of
cold-water cooling of tonsillar fossa and pharyngeal mu-
cosa on post-tonsillectomy pain. Both studies are similar in
terms of the duration of throat pain follow-up, but the pain
reduction was different, such that the pain diminished by
3.5 points compared with the first day in the present study
while it declined by 3.5 points in their study, indicating that
the rate and the amount of decline in pain were more sig-
nificant probably due to the sample size in the former (15).
Moghimi et al. investigated the effectiveness of cryother-
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apy on the severity of labor pain in nulliparous women and
confirmed the efficacy of cryotherapy on reducing the la-
bor pain in nulliparous women (23). These results are con-
sistent with our study; however, the age range of partici-
pants and the type of surgery are different. Gharebagh et
al. also studied the effect of cold therapy on knee surgery
postoperative-pain. They reported that average pain in the
cryotherapy group was significantly different from that
in the control group, which is consistent with our find-
ings regarding the effect of local cold on the reduction of
pain in the tissues damaged as the result of surgery (24).
The efficacy of cryotherapy as an efficient and affordable
method for pain management after tonsillectomy and ade-
notonsillectomy is attributed to the inhibition of aware-
ness of pain by stimulating peripheral nerve receptors and
slowing down the rate of pain transmission to the central
nervous system, ultimately leading to pain relief. Regard-
ing the results obtained from the present study, the cold
and honey groups had considerable postoperative-pain re-
lief at different follow-up times compared with the control
group. Moreover, the process of pain reduction was faster
in the honey and cold groups. Honey group had better pain
management than the cold group with scores of 3.97 and
3.49, respectively, suggesting that the parents in the honey
group were more satisfied with the general condition, re-
laxation, and recovery of their children. Previous studies
rarely provided a report on the satisfaction of parents with
the interventions. In this regard, only Cheraghi et al. de-
noted the importance of parents’ role and cooperation in
assessing and controlling post-tonsillectomy pain (2).

The incidences of complications such as nausea, vomit-
ing, throat itching, and respiratory problems were not dif-
ferent among the examined groups, but the children in the
honey group had a better sleep than the cold and control
groups. Previous studies only reported results of throat
pain and did not present any report on possible complica-
tions studied in our trial. Axiomatically, this study also has
some limitations, including mothers’ non-equal learning
in terms of pain assessment. However, it was attempted to
minimize this problem by providing mothers with the im-
age of Wong-Baker FACES Pain Rating Scale and face-to-face
training on scoring at their children’s bedside. One of the
strengths of our study was the use of honey gargling and
its integration with normal saline containing balanced salt
to further control the pain.

5.1. Conclusions

According to our findings, gargling normal saline
mixed with honey and cold normal saline led to reduced
pain following tonsillectomy and/or adenotonsillectomy;
however, the former outperformed the latter in terms of
the amount and speed of pain relief at different measure-
ment times after the surgery. The methods used in the

honey and cold groups are more cost-effective, simpler,
safer, and more accessible than the control group; further-
more, the respective solutions can be easily used orally. It
is, therefore, recommended to use normal saline mixed
with honey and cold normal saline after both tonsillec-
tomy and adenotonsillectomy.
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