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Background: Stomatitis is a common oral complication which affects 100% of patients undergoing head and neck radiotherapy. Acute 
stomatitis might cause failure and delay radiotherapy. Attention to mouth hygiene, particularly using mouthwash, has a fundamental 
importance for these patients.
Objectives: The current study came to addresses the effects of pure natural honey on radiation-induced stomatitis in patients with a 
variety of head and neck cancers.
Patients and Methods: The present single-blinded nonrandomized controlled trial was conducted on 105 patients undergoing 
radiotherapy due to head and neck cancer at the radiation unit of Shafa hospital in Kerman, Iran, from October 2012 to March 2012. The 
research groups were selected by writing the names of the protocols (the mouthwashes of chamomile, honey and the common caring 
protocol at ward which uses water) on three cubes. The first extracted cube was related to the chamomile mouthwash (Matrica), the 
second to the honey mouthwash and the last cube to the water mouthwash. The first experimental group (n = 35) gurgled a solution 
containing 20 mL diluted honey, the second group gurgled a solution containing German chamomile, and the 35 patients in the control 
group were advised to gurgle 20 mL water (the ward routine).
Results: The results showed that severe stomatitis in groups of honey, chamomile and control was 0, 5.7%, and 17.6%, respectively. On the 
14th day, it was 0, 0, and 17.6%, respectively. There were significant differences between the three groups regarding the severity of stomatitis 
in the 14th day (P < 0.001).
Conclusions: The application of natural honey is effective in managing and preventing radiation-induced stomatitis in patients with 
head and neck cancers.
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1. Background
Among different kinds of malignancies, head and neck 

cancers are increasing (1). Totally, 4% of all cancer types 
have been related to head and neck malignancies (2, 3). 
There are different approaches for treating cancer. The 
therapeutic methods for treating head and neck cancers 
including chemotherapy, radiotherapy and surgery affect 
the individual’s life with regard to physical, psychologi-
cal, social and functional aspects (4). In radiotherapy, the 
growth and reproduction of cells are thwarted by ionized 
radiation to the tumor cells, which accordingly destroys 
them, but has certain side effects (5). Generally, all the pa-
tients who undergo the treatment of head and neck via 
radiotherapy often have oral complications (6). Stomati-
tis is a common oral complication which affects 100% of 
the patients undergoing head and neck radiotherapy (7). 
Most patients with stomatitis have a set of syacmptoms in-

cluding pain, bleeding, wound infection, mouth dryness, 
change in taste and nutritional situation, and their oral 
health is also affected. Since mouth has an important role 
in speaking, receiving nutritional substances and nonver-
bal communication (smiling, kissing, etc.), a change in its 
mucous sometimes causes noncompensable complica-
tions like a change in the form of mouth, septicemia and 
death (8). Besides, one third of patients with stomatitis 
require hospitalization and two-third of them need long-
term continuous care after discharge (9). Acute stomatitis 
might cause failure and delayed radiotherapy (10).

Attention to the mouth hygiene, particularly using 
mouthwash, has a fundamental importance for these 
patients. Among the mouthwashes, the ones contain-
ing normal saline, ice pieces, honey, allopurinol, benzy-
damine, chlorhexidine, chamomile and glutamine are 
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worthy of mentioning (11). Nonchemical mouthwashes 
of honey and chamomile are of these mouthwashes.

Honey leads to preservation of cellular epithelium tis-
sue and prevents the inter-cellular rupture (12). It has 
been concluded recently that the antiulcer activity of 
honey is the reason for its antioxidant feature (13). Honey 
is a natural antibiotic which results in the reduction of 
the growth of bacteria and prevention of wound infec-
tion. Moreover, it prevents the occurrence of wound 
and leads to its improvement (14). It further can prevent 
stomatitis (15). Chamomile mouthwash is a nonchemi-
cal composition which can prevent the occurrence of 
stomatitis (16). Chamomile helps the preservation of 
the cellular tissue and the rupture of cellular tissue is re-
duced in its presence. Researchers have shown that the 
antioxidant feature of chamomile helps to preserve the 
tissue integrity (17). Using chamomile as a mouthwash 
not only improves the cell wall and prevents rupture, 
but also helps the patients psychologically and encour-
ages them to keep on with attending to the oral hygiene 
(18). In addition, the chamomile extract has antibacte-
rial, antiviral and antifungal features (19). In addition to 
what has been mentioned about the significance of the 
issue, by using the previous work experience at the radio-
therapy ward, the researcher noted that all the patients 
undergoing head and neck radiotherapy had stomatitis. 
This complication leads to failure in disease therapy, lack 
of the individual’s interest in continuing the therapy and 
hospitalization, which would incur enormous expenses 
on the individuals, their families and the health system.

2. Objectives
This work aimed to comparatively study the effects of 

the two mouthwashes of honey and chamomile in pre-
venting stomatitis among the patients undergoing ra-
diotherapy of head and neck.

3. Patients and Methods
The present study was a clinical trial with 105 subjects 

from October 2012 to March 2012. The sample size was de-
termined by the following formula, CI = 95% and power of 
80% (in each group n = 35) (Equation 1).

(1) n =
Z1−α2
�

2pq+Z1−β
�

p1q+p2q

(P1−P2)
2

To collect data, the researcher referred to the radiother-
apy ward of Shafa hospital (Kerman, Iran) after gaining 
permission from the department of nursing and mid-
wifery of Tehran University of medical sciences and the 
research deputy of Kerman University of medical sci-
ences. The research groups were selected by writing the 
names of the protocols (the mouthwashes of chamomile, 
honey and the common caring protocol at ward, which 

was water) on three cubes. The first extracted cube was 
related to the chamomile mouthwash (Matrica), the sec-
ond to the honey mouthwash, and the last cube to the 
water mouthwash. To prevent the contact of samples, the 
researcher filled out all the samples of this protocol ini-
tially and after the end of intervention in this group, the 
recipients of honey were entered into the intervention 
procedure. After finishing the intervention in this group, 
the patients in the third group (the control group) were 
entered to the study. Thereafter, the researcher selected 
the samples through simple sampling method and the 
continuous approach, from the patients undergoing 
head and neck radiotherapy referred to the radiotherapy 
center of Shafa hospital who had the inclusion criteria 
(the inclusion and exclusion criteria are presented in Box 
1). The first researched group consisted of the patients 
who received the Matrica mouthwash (chamomile).

Box 1.  Inclusion and Exclusion Criteria a

Inclusion Criteria
Participation to head and neck radiotherapy (nasopharynx, mouth, 
parotid, neck, sinuses, glossa cancer)
Willing to participate
Age over 8 years
Not treated with steroids
Avoidance of tobacco, alcohol, smoking and opiate substances
No certain systemic conditions such as diabetes, defect in the immune 
system, renal disease, liver disease, gastrointestinal disease, asthma or 
allergic
External beam radiotherapy with the 180 - 200 cGY dose daily
No leucopenia (WBC < 4000 mm3)
No leukocytosis (WBC > 12000 mm3)
No thrombocytopenia (platelet count < 100000/mm3)
Able to gargle mouthwash
Able to fully record a form

Exclusion Criteria
Allergic to the mouth wash
Body temperature > 38.5°C
Nausea and vomiting

a  Abbreviation: WBC, white blood cell.

Before the onset of intervention, the researcher gave the 
research subjects educational brochures about mouth care 
methods and provided them with face-to-face instruction 
about the approach of mouth caring and using mouth-
wash. They were also given appropriate toothbrushes and 
toothpastes. On average, prior to the onset of radiotherapy, 
each patient was given 30 minutes of training and then the 
feedback was obtained. Moreover, due to the possibility of 
anxiety in patients, before the unset of radiotherapy and 
causing disturbance in their learning. During the educa-
tion, one of the main family members who had an impor-
tant role in the patient’s therapeutic program was also 
present and the necessary explanations were given to him/
her. The subjects brushed their teeth after each meal and 
then used mouthwash during three weeks.

The patients receiving the Matrica mouthwash (chamo-
mile) mixed 3 mL of Matrica drop or chamomile (made 
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by Barij Pharmaceutical Company, Iran) with a half-glass 
water, gargled for 60 seconds and then poured it out of 
their mouths. If the patients were at the receiving proto-
col of the honey mouthwash, 20 mL or five spoonful of 
honey (honey without wax, produced in Garmsar County 
spring, Iran, and bought wholesale) was mixed in one 
glass of water and divided into two equal parts; then, 
each part was held in mouth for 30 seconds (totally 60 
seconds), which was poured out afterwards.

At the common recipient protocol of the ward, the pa-
tients used water as their mouthwash after each meal ac-
cording to the ward routine. However, the frequency and 
the length of common care at the ward were recorded ac-
cording to the registration sheet. Besides, this sheet was 
given to the patients at the two other groups for examin-
ing the individuals’ observance of the trained cases at the 
brochure and mouthwash application. Thereafter, they 
were requested to mark the relevant sheet with an (X) after 
brushing their teeth and using mouthwash, after consum-
ing the mentioned food commodities on a daily basis.

The same manner was adopted for dealing with the 
patients at the common mouthwash receiving group at 
the ward (water) as the two other groups, so that the re-
searcher provided them with the instructional pamphlet 
and toothbrush and contacted them every other day to 
remind them of using the mouthwash.

To examine the patients’ mouth with regard to stoma-
titis, the research colleague examined the condition of 
stomatitis among the patients and recorded the cases 
without prior notice about the group of patients before 
radiotherapy, on days 1, 7 and 14, using the world health 
organization’s (WHO) standard instrument (0 without 
stomatitis and 4 the severest case of stomatitis with mu-
cous bleeding). Before starting the work, the research col-
league was trained by the researcher and the physician 
about using the checklist for recording the observations 
produced by WHO and detecting stomatitis for 14 days. 
Data analysis was performed using SPSS software version 
16, with Chi-squared test, Fisher’s exact test, Mann-Whit-
ney U, and Friedman test. The Iran registry clinical code 
(IRCT) was 138902053788N1; the Australian/New Zealand 
clinical trial registry (ANZCTR): ACTRN12610000847011; 
endorsement of the ethics committee: /130/6289.

4. Results
A total of 104 patients were enrolled until the end of the 

study (Figure 1). Baseline characteristics and laboratory pa-
rameters of the study patients had no statistically signifi-
cant difference between the groups in terms of gender and 
age allocation, marital status, education level and history 
of smoking, as well as basic laboratory parameters (Table 1).

Approval of the study research

proposal by the university

Dividing the samples to 3

groups

3o cc diluted Matrica

Calculation of the study sample size

(120 Persons)

Control group 

32+8 (downfall) =40 persons
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32+8 (downfall) =40 persons Honey= 

Chamomile =32+8 (downfall) =40 persons

Mouth wash routine

in Unit ( Water)

Included in the

analysis n=34

Excluded from
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Included in the

Analysis each (n=35)
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Figure 1. Diagram Plan
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There were no significant differences in tumor staging 
and the duration of cancer diagnosis between the study 
groups. The majority of patients in the three groups did 
not use daily routine tooth brush, tooth stick, tooth pick 
and mouth washing (Table 2). Before the intervention, 
alternative tooth brushing was observed only in 17.1% of 
the group who administered chamomile, 25.7% of the pa-
tients who administered honey and 17.6% of the control 
subjects.

Stomatitis was more severe in both the chamomile and 
control groups compared with the honey group at days 
7 and 14 of assessment (Table 3). In addition, the most 
severe stomatitis was found in the subjects using only 
water for mouth washing. However, no significant differ-

ence was discovered in the intensity of stomatitis grad-
ing between the two experimental groups and the con-
trol group in the first day of assessment. Assessment of 
the tendency of stomatitis grading within the first two 
weeks of the research protocol showed that the severity 
of stomatitis in the honey group particularly reduced 
within the three-week study period, while its severity 
steadily increased in the control group. In addition, the 
results showed no significant differences between the 
three groups regarding the severity of stomatitis in the 
first day. However, in days 7 and 14 after the intervention, 
significant differences between the three groups were 
observed regarding the severity of stomatitis (P = 0.028 
and P = 0.00, respectively).

Table 1.  Baseline Characteristics and Laboratory Parameters of the Study Patients a,b

Characteristics Chamomile (n = 35) Honey (n = 35) Control (n = 35) P Value

Male, gender 22 (62.9) 30 (85.7) 22 (64.7) 0.065

Age, y 49.6 ± 17.4 52.0 ± 17.5 47.8 ± 19.6 0.630

Married 28 (80.0) 31 (88.6) 27 (79.4) 0.601

Education level 0.191

Illiterate 17 (48.6) 12 (34.3) 18 (52.9)

Propa 3 (8.6) 10 (28.6) 2 (5.9)

Elementary 2 (5.7) 4 (11.4) 1 (2.9)

Guidance 6 (17.1) 3 (8.6) 8 (23.5)

High school 5 (14.3) 4 (11.4) 3 (8.8)

College degree 2 (5.7) 2 (5.7) 2 (5.9)

Cigarette smoking 8 (22.9) 5 (14.3) 6 (17.6) 0.646

Laboratory parameters

White blood cell (* 103) 7.4 ± 6.1 6.5 ± 2.0 6.2 ± 2.3 0.416

Red blood cell 3.8 ± 0.7 3.5 ± 0.7 3.6 ± 0.6 0.084

Platelet (* 103) 157.4 ± 6.2 144.7 ± 57.3 134.6 ± 52.1 0.378

PTT 29.1 ± 6.2 31.3 ± 6.0 31.8 ± 6.5 0.176

PT 14.8 ± 4.9 15.1 ± 4.9 14.2 ± 4.0 0.727

INR 1.4 ± 0.3 15.1 ± 0.3 1.3 ± 0.3 0.509

Cancer 0.191

Oral cavity 8 (22.9) 10 (28.6) 9 (26.5)

Larynx 8 (22.9) 9 (25.7) 7 (20.6)

Hyperpharynx 6 (17.1) 2 (5.7) 4 (11.8)

Sinus 3 (8.6) 6 (17.1) 2 (5.9)

Gluts 4 (11.4) 2 (5.7) 5 (14.7)

Nasopharynx 2 (5.7) 2 (5.7) 3 (8.8)

Parotid gland 4 (11.4) 4 (11.4) 0 (0.0)
a  Abbreviations: PT, Prothrombin time; PTT, partial thromboplastin time; INR, international normalized ratio.
b Data are presented as No. (%) or mean ± SD.
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Table 2.  Methods of Tooth Washing in the Study Groups a

Characteristics Chamomile (n = 35) Honey (n = 35) Control (n = 35) P Value
Toothbrush 0.095

Never 13 (37.1) 19 (54.3) 13 (38.2)
Seldom 3 (8.6) 5 (14.3) 4 (11.4)
Sometimes 13 (37.1) 2 (5.7) 11 (32.4)
Always 6 (17.1) 9 (25.7) 6 (17.6)

Times of daily brush 0.905
Once 18 (81.8) 11 (78.6) 16 (80.0)
Twice 3 (13.6) 3 (21.4) 3 (15.0)
Three times 1 (4.5) 0 (0.0) 1 (5.0)

Tooth stick 0.470
Never 32 (91.4) 32 (91.4) 31 (91.2)
Seldom 1 (2.9) 0 (0.0) 0 (0.0)
Sometimes 1 (2.9) 31 (8.6) 1 (2.9)
Always 1 (2.9) 0 (0.0) 2 (5.9)

Toothpick 0.879
Never 30 (85.7) 30 (85.7) 31 (91.2)
Seldom 2 (5.7) 3 (8.6) 1 (2.9)
Sometimes 2 (5.7) 2 (5.7) 1 (2.9)
Always 1 (2.9) 0 (0.0) 1 (2.9)

Mouthwash 0.239
Never 34 (97.1) 33 (94.3) 33 (97.1)
Seldom 1 (2.9) 0 (0.0) 0 (0.0)
Sometimes 0 (0.0) 2 (5.7) 0 (0.0)
Always 0 (0.0) 0 (0.0) 1 (2.9)

Pontic use 7 (20.0) 15 (42.9) 11 (32.4) 0.121
Duration of pontic use 10.7 ± 7.9 11.5 ± 6.0 12.5 ± 10.9 0.903
Pontic-related injury 2 (33.3) 3 (20.0) 1 (10.0) 0.518
a  Data are presented as No. (%) or mean ± SD.

Table 3.  Severity of Stomatitis in the Study Groups a

Characteristics Chamomile (n = 35) Honey (n = 35) Control (n = 35) P Value
Day 1 0.197

None 7 (20.0) 13 (37.1) 8 (23.5)
Mild 15 (42.9) 15 (42.9) 10 (29.4)
Moderate 13 (37.1) 5 (14.3) 9 (26.5)
Severe 0 (0.0) 2 (5.7) 6 (17.6)
Minatory 0 (0.0) 0 (0.0) 1 (2.9)

Day 7 < 0.001
None 11 (31.4) 22 (62.9) 4 (11.8)
Mild 20 (57.1) 7 (20.0) 10 (29.4)
Moderate 4 (11.4) 5 (14.3) 10 (29.4)
Severe 0 (0.0) 1 (2.9) 8 (23.5)
Minatory 0 (0.0) 0 (0.0) 2 (5.9)

Day 14 < 0.001
None 17 (48.6) 24 (68.6) 4 (11.8)
Mild 17 (48.6) 8 (22.9) 11 (32.4)
Moderate 1 (2.8) 3 (8.6) 11 (32.4)
Severe 0 (0.0) 0 (0.0) 6 (17.6)
Minatory 0 (0.0) 0 (0.0) 2 (5.9)

a  Data are presented as No. (%) or mean ± SD.
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5. Discussion
Oral stomatitis is almost the most common complica-

tion of radiotherapy. It could increase the morbidity and 
mortality rates in patients with head and neck cancer. 
Hence, it is important to prevent and cure these side ef-
fects right after their unset. Oral hygiene and use of suit-
able mouthwash are among the basic recommendations. 
Following the administration of honey solution compared 
with the chamomile and water alone, we discovered that 
the grade of stomatitis was noticeably condensed within 
7 and 14 days of follow-up study, while the patients who 
used chamomile experienced gradual decrease in stomati-
tis grading. Nowadays, honey is commonly used for treat-
ing infected surgical ulceration, burn wounds and even 
inflamed tissues. Honey has hygroscopic properties and 
acidic pH, as well as enzymes, tissue nutrition minerals 
and vitamins (15, 20). Anti-inflammatory effects of honey 
have been comprehensively studied. In tissue inflamma-
tion, honey may reduce edema and pain. Additionally, its 
phenolic compounds are concerned in inhibitory activi-
ties (21). There was significant reduction in symptomatic 
grades 3 and 4 stomatitis in the honey group and the use of 
natural honey was effective in prevention and treatment 
on radiation-induced stomatitis (22).

Fukuda et al. demonstrated that neutrophils induced 
by honey possessed potent antitumor activity and the 
effective immune factor of honey was a substrate with 
a molecular weight of 261 kDa (23). Furthermore, the ef-
fect of honey on inflammatory processes might in part 
be associated with stimulating some inflammatory cy-
tokines (such as TNF-α, IL-1β and IL-6) from monocyte 
cells, which have significant roles in healing and tissue 
recovery. Another important point is that the observed ef-
fects of honey on cytokine production may not be seen 
in all types of honeys (24). Abdulrahman et al. stated that 
honey reduced the severity of stomatitis in patients un-
dergoing chemotherapy (P < 0.05) (25).

The present research had the following limitation: It 
was possible for the project colleague to be unaware of 
the mouthwash type; however, he was compelled to re-
fer to the patients’ houses to examine them for stoma-
titis by virtue; hence, he could ask them about the type 
of mouthwash or instead the patients could ask him 
some questions, so that some clues would emerge that 
could cause awareness for him, which was out of the 
researcher’s control. Although there was no statistically 
significant difference between the two types of honey 
and chamomile mouthwashes in preventing the stoma-
titis caused by head and neck radiotherapy at the 7th and 
14th days after receiving the mouthwashes, the findings 
indicated that the prevention and improvement trend of 
stomatitis was better among the patients receiving the 
honey mouthwash than those receiving the chamomile 
mouthwash.

Overall, the beneficial effects of honey on stomatitis 
seemed to be remarkably higher than that confirmed in 

other appropriate agents and solutions such as chamo-
mile. It appears that honey has a suitable quality for im-
proving inflammation and its use for a two-week period is 
suitable to repair radiation-induced stomatitis. However, 
additional studies on the isolation and characterization 
of these agents are necessary to further clarify the related 
mechanisms. On the other hand, due to its powerful an-
titumor effects, honey can prevent the development and 
growth of tumor, especially for cancers of the mouth area 
and strengthen the immune system.

The research subjects who were studied by application 
of the honey mouthwash felt calm during the research 
and expressed that using honey had led to the relief of 
pain in their mouth and that they felt better by pouring 
honey into their mouth. This issue indicates the signifi-
cance of the fact that honey can be used both as a food 
substance and at the same time as a mouthwash.
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