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ABSTRACT

Purpose: The aim of our study is to examine the effect of honey treatment on oral mucositis management
in patients with head and neck cancer receiving radiotherapy.

Material and Methods: The study was planned as a randomized controlled, single-blind, parallel group
study. The study was conducted on 32 patients with 16 patients in each parallel group. Five data collection
tools were used to collect the research data. Patient Identification Form , Researcher Mucositis Index,
VAS- Pain, Honey Management Monitoring Chart (given to the patients in the treatment group). Oral Care
Management Follow-up Form (given to the patients in the control group).

Results: The number of days with mucositis was similar in both parallel groups (Honey Group/MeanSD:
14.88 + 7.36, Bicarbonate Group / Mean + SD: 14.38 £ 6.33). The average score of mucositis and score
of pain between the groups is not statistically significant.

Conclusion: Honey application has not been found to be superior to bicarbonate mouthwash on the
development and staging of oral mucositis.

Keywords: head and neck cancer , treatment — induced mucositis, pain and change in taste, honey

INTRODUCTION

Although head and neck cancers are not among the
most important cancers in terms of epidemiological
data, they are one of the complicated types of cancer
that cause limitations in the daily lives of the patients
depending on the disease process and the methods
used in its treatment and negatively affect the quality
of life (1). Head and Neck cancers were the seventh
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most common cancer worldwide, with approximately
930,000 new cases and 467,000 deaths annually,
according to 2020 data from the GLOBOCAN study.
Head and neck cancers are detected approximately
three times more frequently in men than in women.
The age-standardized incidence rates of head and
neck cancers are 15.9 per 100,000 in men globally; it
is 4.8 per hundred thousand in women (2). In our
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Table 1. Baseline Characteristics at pretest between intervention and control groups

Experiment: Honey Control: Bicarbonate
(n=16) (n=16) X2 P
Age groups 3.529 0.060
45 years and under 5(31.3) 1(6.3)
45 years and older 11 (68.8) 15(93.8)
Gender 1.689 0.194
Women 5(31.3) 2(12.5)
Male 11 (68.8) 14 (87.5)
Education level 0.613 0.736
Primary school 4(25) 6 (37.5)
Secondary School 8(50) 7(43.8)
School / Faculty 4(25) 3(18.8)
Body Mass Index (BMI) 2.032 0.154
18,5-24,9 9 (56.3) 5(31.3)
25 ve older 7 (43.8) 11 (68.8)
Tumor area 3.639 0.162
Oral cavity 5(31.3) 3(18.8)
Naso-oro-hypopharynx 10 (62.5) 8(50)
Larenx 1(6.3) 5(31.3)
TNM phase 11.265 0.187
PT3N1 1(6.3) 2(12.5)
T3N3AMXx 3(18.8) 3(18.8)
PT2N1 4(25) 2(12.5)
T1N3MO 1(6.3) 4(25)
Recurrence 0(0) 1(6.3)
T2N2MO 3(18.8) 0(0)
T1NOMO 1(6.3) 0(0)
T1N2MO 0(0) 1(6.3)
T4N1MO 3(18.8) 3(18.8)
Systemic disease 1412 0.235
Yes 3(18.8) 6(37.5)
No 13(81.3) 10 (62.5)
Systemic disease classification 0.000 1.000
Hypertension 2(12.5) 2(12.5)
COPD 2(12.5) 2(12.5)
Diabetes Mellitus 7.863 0.001*
Yes 0(0) 5(31.3)
No 16 (100 ) 11 (68.8)
The presence of a prosthesis 0.000 1.000
Yes 1(6.3) 1(6.3)
No 15(93.8) 15(93.8)
Smoking 0.000 1.000
Uses 3(18.8) 3(18.8)
Not using 13(81.3) 13(81.3)
Alcohol use 0.834 0.361
Uses 4(25) 2(12.5)
Not using 12(75) 14 (87.5)
Dry mouth 0.000 1.000
Uses 6(37.5) 6(37.5)
Not using 10 (62.5) 10 (62.5)
Decreased taste 6.578 0.010*
Uses 1(6.3) 7(43.8)
Not using 15(93.8) 9(56.3)
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Nutritional support 0.000 1.000
Uses 3(18.8) 3(18.8)

Not using 13(81.3) 13(81.3)

Fluid consumption 0.238 0.625
1000 -2000ml 2(12.5) 3(18.8)

More than 2000 ml 14 (87.5) 13(81.3)

MeantS$S MeantS$S z P

Age 55.38 + 15.75 59.06 + 9.57 -1.095 0.287
BMI 24.31+4.22 27.5+4.47 -1.929 0.056
Daily radiation dose 2.04 £0.05 2.06 £ 0.05 -1.046 0.381
Total radiation Dose 67.38 £3.77 65.06 £4.3 -1.529 0.149
Peformance point 87.5+4.47 89.38 £4.43 -1.153 0.423

age-standardized incidence rates of head and neck
cancers are 14.7 per hundred thousand in men; in
women, it was found to be 3.1 per hundred thousand
(3).

Patients receive radiation therapy involving the head
and neck region for six weeks, thus the mucous
membranes in mouth are affected. As oral,
pharyngeal and laryngeal mucosa are exposed to
ionizing radiation, in the second or third week,
ulceration occurs in the epithelial tissue, oral mucosa
swells, mouth-throat area aches and dries. Its
incidence among patients receiving chemotherapy
and radiotherapy reaches 80%.5 50% of the patients
who receive radiotherapy treatment to the head and
neck area experience 3rd stage mucositis (4-5).
Ulcers caused by damage to the oral mucosa pose a
serious risk for bacterial contamination and systemic
infection (6). It is very painful, makes speech difficult,
affects chewing, swallowing, and oral intake of
medicines. Additionally, oral mucositis increases the
patient's hospital stay, treatment costs, use of
narcotics to control pain, and parenteral nutrition as
well, while worsening the quality of life of the patient.
The correct management of oral mucositis means to
take preventive approaches in a timely manner and
to minimize the patient's distress by providing pain
assessment and management (7). In addition to the
granulocyte monocyte colony stimulating factor,
topical  corticosteroids  used in mucositis
management, honey is reported to be an effective
approach to prevent oral mucositis (6, 8-12). Honey
has been used since the Egyptian civilization, it is
used in modern medicine for burn wounds, oral
infections and surgical wound healing. It has
antibacterial properties and accelerates the wound
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healing by increasing epithelization (5). The reason
for using honey to manage radiation mucositis is its
rapid epithelization effect in tissue injuries (5-6,13).
The use of honey to manage radiation mucositis is its
rapid epithelializing effect in tissue injuries. Bergman
et al. he observed accelerated wound healing when
unboiled honey was applied topically and theorized
that this effect might be due to its energy generating
properties, hygroscopic effect on the wound and
bacteriostatic effect. There are studies in the literature
stating that honey does not prevent mucositis, but
reduces the severity of mucositis (8, 14-15). In a
meta-analysis study, it is stated that it reduces the
development of mucositis by 80% (8). Therefore, the
aim of this study is to investigate the effect of honey
therapy on oral mucositis management in patients
with head and neck cancer receiving radiotherapy.
Study hypotheses

This trial was designed to test the following
hypotheses:

1. Regular oral care with a standard oral care protocol
(oral care solution with sodium bicarbonate)
influences the healing of oral mucositis in patients
with head and neck cancer receiving radiotherapy
treatment.

2. Honey administration influences healing of oral
mucositis in patients with head and neck cancer
receiving radiotherapy treatment.

MATERIAL AND METHODS

Study Design

The study was conducted as a randomized single-
blind parallel group study in patients with head and
neck cancer.
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Enroliment

Assessed for eligibility (n=52 )

Excluded (n=20 )

+ Not meeting inclusion criteria (n=12 )
+ Declined fo participate (n=6)

+ Other reasons (n=2 )

Randomized (n=32)

l Allocation l

Allocated to intervention (n=16 )
+ Received allocated intervention (n=16 )
+ Did not receive allocated intervention (give

reasons) (n=0)
l Follow-Up

Lost to follow-up (give reasons) (n=4 )
Discontinued intervention (give reasons) (n=2)

Allocated to control arm (n= 16)

+ Received allocated intervention (n=16 )

+ Did not receive allocated intervention (give
reasons) (n=0)

Lost to follow-up (give reasons) (n=7)
Discontinued intervention (give reasons) (n=0)

i

Analysed (n=16 )
+ Excluded from analysis (give reasons) (n=0 )

Analysed (n=16 )
+ Excluded from analysis (give reasons) (n=0)

Figure 1. The flow Consort 2010 diagram of the study

Setting

The research was conducted a University Radiation
Oncology Outpatient Clinic between February 2018
and March 2020. Head and neck cancer patients
received radiation therapy at the clinic throughout the
week except for Saturdays and Sundays, and their
controls continued since the beginning of the
treatment and throughout the process.

Recruiting, Randomisation and Masking

Patients were recruited by the consultants in radiation
oncology based on predetermined inclusion and
exclusion criteria. The patients included in the study
were randomized by considering gender, age,
smoking, primary tumor area, general health and
radiotherapy dose, number of chemotherapy cycles
(16-18). Consultants also obtained the informed
consent by the eligible patients. The patients were
randomised from the beginning of the treatment to
either the intervention or the control arm by
implementing simple randomisation using the
envelope method. Based on this method, a pack of
sealed envelopes including a card with either the

592

Ugur O et al. Honey therapy on the management of oral mucositis

word ‘intervention arm’ or ‘control arm’ written inside,
was given to each patient after the agreement to
participate to the study. Depending on which card
was selected by the patients, they were allocated to
the respective arm. He cares providers and those
assessing outcomes were unaware of which arm the
patient belonged to. In the study, it was planned to
include 70 patients, 35 patients in each group, who
met the selection criteria to reach 80% sampling
power at a significance level of 5%.

Sample Size

Sample size calculation was performed by using G
Power package version 3.1. A sample size of 32 (16
participants in each arm) was sufficient to identify an
effect size of Cohen d= 1 with a statistical power 80%
and 5% level of statistical significance (7-8). Data
were collected over a 24-month period (February
2018 and March 2020).

Participants (Inclusion and Exclusion Criteria)
Selection criteria: Voluntary patients with head and
neck cancer who had radical and/or adjuvant
chemoradiotherapy indication, who were aged over
18, who were communicable, who had malignancy
on oral cavity, pharynx (nasopharynx, oropharynx,
hypopharynx) and larynx, who had TNM staging T 1-
2 other than glottic laryngeal cancer, who had no
hypersensitivity to bicarbonate oral care solution and
honey, who had a Karnofsky performance scale of 70
and above, 22 who had a directly Vvisible
oral/loropharyngeal area in the area where the
radiation is received (soft palate, tongue and mouth
floor), who had normal liver and kidney functions, who
had normal haematological values (hemoglobin>10
g/dl, thrombocyte>100.000mm3, leukocyte>3000
mm3), and who were mentally competent were
selected to participate in the study (6).

Exclusion criteria: Patients with conditions such as
unhealed wound in the oral cavity and oropharynx,
sensitivity and poor oral hygiene, early stage glottic
laryngeal cancer (T1-2), previously receiving
chemotherapy or radiotherapy for upper respiratory
tract, fasting blood glucose>150mg/dl, comorbidity
such as diabetes or connective tissue diseases, were
excluded from the sample (6, 18).

Intervention and Procedures

In the study, patients in the treatment group used
honey; patients in the control group used sodium
bicarbonate. All patients included in the study were
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Table 2. Seven (7) weeks compared between groups of received measurements mucositis

Experiment: Honey (n=16) Control: Bicarbonate (n=16) x2 P
Week -1 1.588 0.452
No mucositis 13(81.3) 13(81.3)
Painless ulcers, mild pain 2(12.5) 3(18.7)
Edema, ulcers, can eat 1(6.2) 0(0)
Week - 2 0.431 0.806
No mucositis 9(56.3) 9(56.3)
Painless ulcers, mild pain 6 (37.5) 5(31.3)
Edema, ulcers, can eat 1(6.2) 2(12.4)
Week -3 9.874 0.020*
No mucositis 1(6.3) 8(50)
Painless ulcers, mild pain 10 (62.5) 4(25)
Edema, ulcers, can eat 4(25) 2(12.5)
Erythema, edema, ulcers cannoteat 1 (6.2) 2(12.5)
Week - 4 0.840 0.840
No mucositis 3(18.8) 5(31.3)
Painless ulcers, mild pain 7(43.8) 5(31.3)
Edema, ulcers, can eat 4(25) 4(25)
Erythema, edema, ulcers cannoteat 2 (12.4) 2(12.4)
Week -5 3.430 0.330
No mucositis 2(12.5) 5(31.3)
Painless ulcers, mild pain 4(25) 6 (37.5)
Edema, ulcers, can eat 8(50) 4(25)
Erythema, edema, ulcers cannoteat 2 (12.5) 1(6.2)
Week - 6 2.076 0.557
No mucositis 4(25) 6 (37.5)
Painless ulcers, mild pain 3(18.8) 5(31.3)
Edema, ulcers, can eat 7(43.8) 4(25)
Erythema, edema, ulcers cannoteat 2 (12.4) 1(6.2)
Week -7 1.322 0.516
No mucositis 4(25) 7(43.8)
Painless ulcers, mild pain 6 (37.5) 5(31.2)
Edema, ulcers, can eat 6 (37.5) 4 (25.0)
MeantSS MeantS$S z P
Number of days with mucositis 14.88 + 7.36 14.38 + 6.63 -0.133 0.894

* Significant at the 0.05 level; Likelihood ratio test.

instructed to rinse with mouthwash solutions
recommended by the clinic for 1 minute, 4 times a
day, every 6 hours (4x1), after each meal. In both
groups, detailed information was given on adequate
fluid intake, high protein dietary intake, avoidance of
alcohol, spicy and acidic foods, and the importance of
oral care. In parallel groups in the study, patients
were admitted at the same time, the patient selection
was planned appropriately and randomly assigned to
the groups. Since the study is a single blind study, the
nurse who evaluated the mucositis did not have
information about which group the patient was in.
Patients in the control group were instructed to
perform oral care with 20 ml of bicarbonate oral care
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solution given in addition to the mouthwash solutions
recommended by the clinic before and after the
treatment and before going to bed. The patients in the
treatment group receiving honey therapy received 20
ml honey for using it 15 minutes before and after
radiotherapy treatment and 6 hours (before going to
bed at night) to sweep the entire oropharyngel
mucosa for an average of 2 minutes and swallow
slowly (Biswal et al., protocol).

This practice was continued as long as radiotherapy
continued (6-7 weeks) (5-6, 18, 20). At other times, it
was reminded to continue oral care with the oral care
solution recommended by the clinic. It was explained
in detail to the person that the oral care with honey
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Table 3. Comparison of pain, taste and weight change mucositis measurements within and between groups

Experiment: Honey

Control: Bicarbonate Comparison

(n=16) (n=16) between groups
MeantSS :Vl%e: ::‘02 75) MeantSS :Vl%e: ::‘02 75) z P
Pain
Week - 1 1.44 +2.22 1(0-15) 0.5+ 1.1 0(0-0,5) -1,728 0,128
Week - 2 2.06 + 1.95 2(0-3) 0.38+0.72 0(0-0,5) -2,880 0,007
Week - 3 2+1.63 2(1-3) 1.25+1.34 1(0-2) -1,318 0,210
Week - 4 2.25+1.88 3(0-4) 163+2.03  05(0-3) -1,060 0,323
Week - 5 2.63+2.03 3.5(0-4) 15+2.13 0(0-3) -1,685 0,110
Week - 6 2.69+2.6 3(0-45) 1.44 +1.79 1(0-2,5) -1,381 0,184
Week - 7 2.69+2.36 2(1-4) 131178  05(0-2) -1,938 0,061
Intragroup comparison  ¥?=10.587. P=0.102 ¥?=12.923. P=0.044*
Taste
Week - 1 1.63 +1.45 1(1-1) 1.25+ 0.58 1(1-1) 0,221 0,897
Week - 2 1.88 + 1.36 1(1-2) 206+1.06  2(1-3) -0,908 0,402
Week - 3 3+1.46 3(15-4) 269+154  25(1-4) 0,599 0,564
Week - 4 3.31+1.35 3.5(3-4) 3.06+144  3(2-4) 0,484 0,642
Week - 5 3.69 +1.35 4(3-5) 319+152  35(2-4,5) 0,913 0,381
Week - 6 3.44 +1.31 35(3-45) 3+163 3(1-4,5) 0,697 0,515
Week - 7 3.13+1.15 3(3-4) 2.5+ 1.46 2,5(1-3,5) -1,332 0,210
Intragroup comparison  ¥?=36.389. P=0.001 x?=35.685. P=0.001
Weight change
Before treatment 70.94 +13.39 80.19 + 14.94 -1.644
After treatment 66.56 + 12.88 75.56 + 13.97 -1.622

Intragroup comparison  Z: -3.550. p: 0.001*

Z:-3.530. p: 0.001*

* Significant at the 0.05 level; Comparison between groups Mann Whitney u test. Intragroup comparison Wilcoxon

test, SS: Standard deviation.

should be applied only on the days of radiotherapy
and continued for 6-7 weeks during the treatment.

Questionnaire description

The data in the study were collected by five data total
tools, including Patient Identification Form,
Researcher Mucositis Index, VAS- Pain, Honey
Management Monitoring Chart (given to the patients
in the treatment group), Oral Care Management
Follow-up Form (given to the patients in the control
group).

Patient Identification Form; prepared based on
literature includes the sociodemographic data of the
patient and the data related to the patient's health
diagnosis (The patient's diagnosis, systemic
diseases, oral prosthesis, decayed teeth, periodontal
diseases, regular tooth brushing habits, regular oral
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examination habits, dry mouth and taste. condition,
oral hygiene status, daily fluid consumption) (5-6).
Karnofsky Performance Scale; is used to evaluate the
general well-being of cancer patients. The condition
of the individual is evaluated between 0-100 points. A
score of 100 indicates very good health and a score
of 0 indicates death. In 1949, Dr. Joseph H.
Burchenal and Dr. David A. Karnofsky designed a
scale according to which individuals with score 70 or
higher are considered to have sufficient functional
capacity (21). Patients with Karnofsky performance
score of 70 and above were included in our study.
Questionnaire Form for Assessing Mucositis, Pain
and Nutrition Status of the Patient; In the study, the
World Health Organization's Common Toxicity
Criteria (CTC) mucositis grading system was used in
the evaluation of mucositis.
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Figure 2. Line graph for variation of mean Mucositis score over time and groups

The scale, measurements wereas follows: 0 indicated
no mucositis, 1 slight degree of mucositis, 2 moderate
degree of mucositis, 3—4 indicated severe mucositis.
WHO MAlis widely used at clinics for cancer patients
to assess the degree of mucositis. Evaluation of the
oral mucosa was performed by the investigator once
a week, usually on Thursdays, when the patient came
to the radiotherapy session. Since the total treatment
period of patients was 6-7 weeks, a total of 7
measurement values were obtained for one patient.
In case of intolerable mucositis, the number of days
in which treatment could not be received was
calculated. In addition, the pain in the mouth due to
the formation of mucositis was evaluated with a visual
analogue scale between 0 and 10, and the taste
status was evaluated between 0 and 5. Pain was
evaluated as 0: No pain, 1-3: Mild pain, 4-6: Moderate
pain, 7-10: Severe pain; the taste perception was
evaluated as 1: Good, 2-3: Moderate, 4-5: Bad (21).
The nutritional status of the patients was evaluated
according to the solid / liquid food intake and the use
of nutritional support in the last 24 hours.

Honey Management Monitoring form was prepared to
control the honey intake during the days / weeks of
radiotherapy in order for the patient to perform his
own monitoring. It was used only in patients in the
treatment group.

Oral Care Management Follow-up Form was
prepared to control the oral care application during
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the days / weeks of radiotherapy in order for the
patient to monitor himself. It was administered to
patients in both the control and treatment groups.

Quality Control of Honey

The chemical composition, pH, density and viscosity
analysis of the honey to be used in the treatment of
the patients were examined and assistance was
received from Ege University Drug Development and
Pharmacokinetics Research Application Center
Research Clinic for chemical analysis. Before the
study, it was planned to conduct aerobic cultures and
candida colonization tests from the areas where
infection was detected to examine the anti-microbial
effect of honey on the oral mucosa of the patients, but
no infected oral mucosa was encountered during the
research process.

Application of Data Collection Tools

The data were collected face to face by the
researchers. The researchers evaluated the patient's
mouth in terms of oral mucosal tissue, color and
moistness, formation of mucositis signals, pain in the
oral mucosa, sense of taste and nutritional status.

Data Analysis

Compliance of numerical data with normal distribution
was evaluated using the Shaphiro Wilk test. Mann
Whitney U test was used to evaluate non-normally
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Figure 3. Line graph for the variation of the average Pain score over time and groups

distributed variables, and Freidman and Dunn
multiple comparison tests were used to evaluate
changes at 7 different times. Meanzstandard
deviation values were given for numerical variables,
numbers and percentages were given for categorical
variables. SPSS windows version 24 was used in the
analyzes and a p value less than 0.05 was considered
significant.

Ethical Considerations

During the planning of the study, necessary
permissions were obtained from a Dokuz Eylul
University Research and Application Hospital, and
Department of Radiation Oncology where the study
was carried out. The study was approved by Dokuz
Eylul University, Clinical Research Ethics Committee
(Date: 28.12.2017, Decision No: 2017/22-03). Written
and verbal consent of the individuals included in the
study was taken.

RESULTS

The sample was consisted of 26 men and 7 women
with an age range from 32 to 87 years. Patients were
diagnosed with various types of cancer in head and
neck region including laryngeal, nasopharyngeal,
hypopharyngeal, oral cavity. No statistically
significant difference in relation to the cancer type of
individuals in both arms was found. The 32 patients
were randomized equally in the two arms (Fig. 1).
Diabetes Mellitus was found in 27 patients in the
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study. Of the patients who meet the selection criteria,
26 interventions and 11 are used in the control group.
Table 1 showed the good randomization between the
two arms regarding clinical and demografic
charecteristics of the partipicipants. A significant
difference was observed between the experimental
and control groups in terms of the presence of
diabetes and decreased taste. In the control group,
both the frequency of patients with diabetes and the
frequency of patients with decreased sense of taste
were found to be significantly higher. The groups
show a balanced distribution in terms of other
variables. When compared numerically, no significant
difference was found between groups in terms of age
and BMI. The daily, total radiation dose and
performance scores were similar in the groups.
Except for the mucositis measurement taken at the
3rd week, there was no significant difference between
the groups. No significant difference was observed
between the groups in terms of the number of days
with mucositis (Table 2).

While the pain measurements obtained in the second
week were significantly higher in the experimental
group (P = 0.007), there was no significant difference
in the measurements in the other weeks and in the
weekly measurements within the group. It was found
that taste measurements increased as time
progressed, but there was no significant difference
between the groups in terms of measurements.
Significant reduction in weight was observed in both
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experimental and control groups after treatment.

However, there was no significant difference between

the groups before and after the treatment. This shows

that the weight change is similar between the 2

groups (Table 3).

Below average mucositis, line charts for the change

in pain score and take time to enjoy and groups are

given.

e The average score of mucositis between the
groups is not  statistically  significant
(p> 0.05, Figure 2).

e The average pain score between the groups is
not statistically significant
(p> 0.05, Figure 3)

e The average taste score between the groups is
not statistically significant
(p> 0.05, Figure 4)

DISCUSSION

In our study we planned to evaluate the effect of
honey on the healing process of oral mucositis due to
radiation; the use of honey in oral care for oral
mucositis management was not found superior to
bicarbonate. In this context, the H1 hypothesis, which
is one of our research hypotheses, "Regular oral care
with a standard oral care protocol (oral care solution
with sodium bicarbonate) has an effect on the healing
of oral mucositis in patients with head and neck
cancer receiving radiotherapy treatment." is
accepted. There are studies in the literature with
similar results (22-25). In MASCC / 1ISOO guidelines,
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patients are recommended to use a soft toothbrush
as well as mouthwash with sodium bicarbonate and
saline in oral care (25). In clinical practice, 0.9%
saline solution, sodium bicarbonate and saline +
sodium bicarbonate mixture (1 teaspoon of salt and 1
teaspoon of sodium bicarbonate in a glass of boiled
cooled water) are cheap and easy-to-reach agents,
so their use is recommended in oral care protocols
(26). Maintaining good and regular oral hygiene is
one of the main factors in reducing the reaction and
severity of radiation on the mucosa (27). However,
our result is not compatible with other studies that
found the use of honey effective in the management
of mucositis in patients with head and neck cancer,
similar to our study (6-10, 14-15). This may be due
to the small number of patients included in the study
sample. Concordantly, one of our research
hypotheses, H2 hypothesis, “Honey administration
has an effect on healing of oral mucositis in patients
with head and neck cancer receiving radiotherapy
treatment.” is reject. In addition, the number of days
with mucositis was similar in both groups, and the use
of honey had no effect on the number of days with
mucositis. However, in the study of Bulut & Tifekgi
(2016), it is stated that the use of oral care and honey
together shortens the healing time of mucositis and
reduces pain. In this context, the result of the study is
incompatible with the literature (11).

The formation of oral mucositis may be affected by
some variables. Age of the patient, poor oral hygiene,
gender differences, genetic factors, alcohol & tobacco
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use, renal and hepatic dysfunctions, oral care habits,
body mass index, location of the tumor, hematological
status, treatment plan and type, high dose
chemotherapy and total body irradiation, dose and
duration of treatment are among the factors affect the
development of oral mucositis (9-10, 14). Factors that
pose a risk and increase the susceptibility to bacterial
colonization such as the patient's current oral
conditions, dental caries, periodantal changes,
pulpitis and xerostomia should be eliminated from the
patient as much as possible during the treatment
process (27). In our study, it was found that both
groups showed a balanced distribution with regards
to the above-mentioned variables. When compared
numerically, there was no significant difference
between the groups regarding age and BMI and the
total daily radiation dose and performance scores
were similar in the groups. In addition, it was
observed that there was no significant difference in
weight between the groups before and after the
treatment, but a significant weight loss was
experienced in both groups after the treatment. This
shows that individuals receiving radiation therapy to
the head and neck region should focus on the
individuality and integrity of care. In the literature,
malnutrition prevalence is observed in 44-88% of
patients with head and neck cancer; It is stated that
the eating problems that occur negatively affect the
physical, psychological, social and existential
structure of the person, and the importance of starting
additional nutritional supplements and informing the
patient and family on this issue is emphasized (28-
29). It is included in the variables in which the
difference was observed between the experimental
and control groups in our study. In the control group,
the frequency of patients with both diabetes and
decreased sense of taste was found to be
significantly higher. This may be due to the fact that
patients with diabetes were included in the control
group. At the same time, one of the long-term
complications of diabetes is neuropathy. Besides,
one of the long-term complications of diabetes is the
development of neuropathies. Neuropathies in the
nerves that transmit the sense of taste can cause
taste disturbance in diabetic patients. In addition to
diabetes, additional radiation therapy can cause
salivary gland dysfunction and xerostomia, resulting
in taste disturbance (30). In this context, it is important
to carefully diagnose diabetic individuals who will
receive radiation therapy to the head and neck region
in terms of taste changes, loss of appetite (or
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anorexia) and weight loss, and management of this.
In the current study, it was found that the analgesic
use of the individuals in the treatment group and the
pain measurements obtained in the second time
measurement were significantly higher than the
control group. However, since the groups are
distributed in a balanced way in terms of variables,
the exact reason for this is not known, and thought
that it may be due to individual differences. According
to literature, reasons such as decreased salivary
secretion, decreased but concentrated salivary
secretion, dry mouth and mucositis, decreased
pharyngeal flexibility and peristalsis in patients with
head and neck cancer  who receive
chemoradiotherapy trigger pain when swallowing and
bring along increased use of analgesics (31). In this
case, patients should be followed up in terms of late
complications while the treatment process continues
and in the following period. In our study, when the
pain levels in all time intervals were checked, the
differences occurred in the treatment and control
groups at the same place at the 2nd and the 5th time.
A borderline significance was also detected in the
control group. Changes in these time intervals may
occur due to the reason mentioned above. Oral
mucositis usually begins in the second week of
treatment in patients receiving radiotherapy.
Chemotherapy combined with radiotherapy increases
the release of nuclear factor -kB (NF-kB) known as
pro-inflammatory responsible for mucosal toxicity.
This causes the activation of tumor necrotic factor,
interleukin 6, interleukin-beta, leading to destruction
in the endothelial layer and connective tissue and
disrupting of mucosal integrity. At the same time, the
molecular pathway activates exacerbating mucosal
destruction and ulcerations. Mucositis continues in a
few weeks after the end of radiotherapy (26,31). This
physiological process explains the cause of pain
occurring in the 2nd and 5th time periods in both
groups in our study. Kong et al. (2016) found that the
use of honey delayed the onset of mucositis and
decreased the pain score (22). However, no similar
result could be reached in our study. The number of
days with mucositis was similar in both groups and
the use of honey did not have a significant effect on
the number of days with mucositis.

Limitations of the Study
The limitation of the study is that it was conducted in
a single hospital.
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CONCLUSION

In our study, the use of honey was not found superior
to the use of bicarbonate in head and neck cancer
patients receiving radiotherapy in terms of the
prevalence of mucositis and the grading of mucositis.
In future studies, it may be suggested to increase the
sample size and to conduct the study in a multi-
centered manner.
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