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Abstract

Background: Patients undergoing chemotherapy will develop some degree of oral mucositis.
It is appeared as erythema and burning sensation, and may develop to significantly painful
ulcerative lesions, thus reducing the ability of patients to eat and speak, and negatively
affecting patients’ quality of life. This study was conducted to investigate the effect of the
interventional protocol using clove oil compared with normal saline solution upon the degree
of oral mucositis among patients undergoing chemotherapy. Methods: Thirty patients
undergoing chemotherapy they were diagnosed with oral mucositis were randomly assigned
in this true experimental study. The study was conducted at Imam Al-Hussein Oncology
Center and the oncology wards of Imam Al-Hassan Al-Mujtaba Teaching Hospital. The data
were collected through the interviewing technique and then analyzed by using the program of
SPSS Version 25, both descriptive and inferential statistical procedure were used to analyze
the study results. Results: No significant differences at p-value of 0.623, 0.725, and 1.0 are
observed before applying the intervention in the oral toxicity degree between clove oil and
normal saline solution groups, clove oil and control groups, normal saline solution and the
control groups respectively. While a significant statistical differences at p-value of 0.000 are
detected after seven days of interventional protocol between clove oil and normal saline
solution groups, clove oil and control group, normal saline solution and the control group in
favor the clove oil group. Furthermore, a significant statistical difference at p-value of 0.011,
0.042, and 0.000 are reported after seven days of intervention in the levels of oral mucositis
between clove oil group and normal saline solution group, clove oil group and control group,
and normal saline solution group and control group respectively. Therefore, clove oil cures the
oral mucositis much more than normal saline solution. Conclusions: The application of
interventional protocol using clove oil is greatly enhances level of oral mucositis and reduces
oral mucositis grade. There is a significant statistical difference between both clove oil group
and normal saline solution group in favor the clove oil group. Recommendations: It is
necessary to conduct further studies on larger sample size for determination of the efficacy of

clove oil on the degree of oral mucositis.
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1. Introduction

Cancer's global burden was doubled between 1975
and 2000, and it is double again by 2020 and
predicted to triple nearly by 2030. For most tumors,
in the early stage of cancer development, surgery is
considered the most effective choice of cancer
treatment. When occur progression of cancer, the
treatments typically include radiation, combination
chemotherapy, and other targeted therapies. The
treatment options differ significantly with the type
of cancer (Kaplan,2013).

Chemotherapy  prevents tumor growth by
eradicating their capacity to divide and inducing
apoptosis. However, because chemotherapy also
affects normal cells, there may be side effects such
as hair loss, nausea, oral mucositis, exhaustion, and
vomiting depending on the dose (Abbas and
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Rehman, 2018). Traditional chemotherapy destroys
normal cells that divide quickly, such as those in the
digestive system, bone marrow, and hair follicles,
because all anticancer chemicals used in the
treatment are cytotoxic to both cancer and healthy
cells. The following adverse effects of
chemotherapy are frequently reported: oral
mucositis, alopecia, and myelosuppression (Alam et
al.,2018).

One of the most frequent adverse effects of cancer
therapy is oral mucositis, a painful inflammation and
ulceration of the oral mucous membrane. Typically,
oral mucositis appears seven days following
chemotherapy administration and resolves within 21
days. Pain due to oral mucositis is the most
frequent side effect mentioned by patients with
chemotherapy. Patients' quality of life is reduced by
pain, which also makes it difficult to chew, swallow,
and communicate. It also negatively impacts the
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patient's ability to eat properly, which results in
nutritional deficiencies and therefore results in
weight loss (Avci and Sari, 2019).

Clove essential oil is used topically for a number of
health benefits. At concentrations as low as 0.03
percent, eugenol, the primary active ingredient in
clove essential oil, showed cytotoxicity toward
human fibroblasts and endothelial cells (Han and
Parker, 2017). One may consider clove to be the
most effective antioxidant there is. A drop of clove
oil has 400 times more antioxidant potential per
unit than blueberries or wolfberries. The therapeutic
properties of clove are strong, and it has a long
tradition and history. Clove has anti-inflammatory,
anesthetic, pain-relieving, antifungal, antiviral,
antimicrobial, anti-diabetic, antithrombotic, and
antibacterial effects (Nivetha et al., 2014).

Using salt mouthwash helps reduce discomfort,
keep food debris out of the mouth, and prevent
infection. 0.9 percent concentration of normal saline
is not irritating and is thought to aid in the
development of granulation tissue and accelerate
healing. Salt mouthwash is affordable, dependable,
and safe. When we have oral wounds, saltwater
mouthwash rinses are recommended as a great
remedy. The explanation is that salt water not only
acts as a natural disinfectant but also reduces tissue
edema (Saldanha and Almeida, 2014). Several
studies looked at how normal saline mouthwash
affects oral mucositis prevention in a range of
treatment groups. Results were contradictory and
evidence levels were different. Due to limited
and/or inconsistent data, it is not possible to
establish guidelines for the use of regular saline
mouthwash in the prevention or treatment of oral
mucositis in any group. The panel agreed that
ordinary normal saline is a risk-free, bland rinse that
can be beneficial for maintaining oral hygiene and
patient comfort (McGuire et al., 2013).

2. Methodology

A true-experimental design was used to determine
the effect of interventional protocol using clove oil
versus normal saline solution upon the degree of
oral mucositis among patients with cancer
undergoing  chemotherapy. =~ A probability
(systematic random) sample consists of 30 patients
selected from patients with cancer undergoing
chemotherapy who was confirmed with oral
mucositis in Imam Al-Hussein Oncology Center and
oncology wards of Imam Al-Hassan Al-Mujtaba
teaching hospital in holy Kerbala city. The
participants were distributed as follow: 10 patients
were enrolled as a control group that are chosen
from Imam Al-Hassan Al-Mujtaba teaching hospital
to prevent contamination with confounding factors,
10 patients were enrolled as a clove oil
experimental group, and 10 patients were enrolled
as normal saline solution experimental group and
those last two groups were chosen from Imam Al-
Hussein Oncology Center. The participants in the
two experimental group were exposed to an
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interventional protocol (applying clove oil for seven
days and applying the normal saline solution for the
same duration).

In this study, the researchers collected data through
face-to-face interview and was used an instrument
consisting of three parts, the first part concerned
with the patient’s socio-demographic characteristics
and clinical data, the second part concerned with
the Oral Toxicity Scale that was developed by the
World Health Organization (WHO), (1979), and the
third part concerned with Oral Mucositis
Assessment Tool that was developed by Cancer
Institute of New South Wales (NSW), (2019).

A detailed medical history and oral cavity history
were obtained from each patient in the three
groups before starting clove oil and normal saline
solution interventional protocol, also oral swab was
taken from the patient’s oral cavity and then sent to
the laboratory for cultivation to confirm that there is
bacterial or fungal infection related to oral
mucositis. The researchers took 15 to 20 minutes to
conduct the interview, collect comprehensive data,
and taken an oral swab from each patient. All
patients were subjected to thorough oral cavity
assessment to identify any problems not related to
oral mucositis. All patients were clinically evaluated
at two separate time intervals: firstly, before starting
the interventional protocol and the second time
after seven days from the beginning of
interventional protocol. This interventional protocol
is designed to include how to facilitate and enhance
the healing process of oral mucositis by using clove
oil compared with normal saline solution.

The researchers were telephonically followed up the
patients three times per day during the period of
the clove oil and normal saline solution
interventional protocol and reminded them to
adhere to the steps of mouth care interventional
protocol in each of the two experimental groups
using either clove oil or normal saline solution. This
was done through phone interaction with the
patients by establishing social media
communication groups and was named according
to the type of intervention used (clove oil
experimental group, normal saline experimental
group). Also, patients who were not have social
media sites were followed up using the SIM-Card
telephonic communication.

The gargling procedures of both clove oil and
normal saline solution was considered as in-house-
adopted protocols and all patients in these two
experimental groups were instructed to adhere to
the correct method of the steps of the
interventional protocols using either clove oil or
normal saline, as well as to adhere to the list of
instructions attached with the steps (appendix 1), in
order to make the interventional protocol
successfully. The gargling procedure was prepared
according to a standardized method and was
administered topically to the mouth and in similar
amount, dosage form and duration for all patients
in these groups and under the supervision of the
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researchers and the practical supervisor medical
oncologist.

The interventional protocol using clove oil was
including the following steps as supported by
Nivetha, et al., (2014) and Basch, et al., (2008):
Putting two to three drops of clove oil into the small
single-use container and diluting clove oil by
adding one-fourth to one-half small spoon
(teaspoonful) of olive oil to the container.

Mixing these oils using disposable spoon, and then
saturate a single-use cotton swab in the oil mixture.
After cotton swab saturation, placing it on the
painful and inflamed areas of the mouth for 10
seconds, and then gargling with about (20 to 30) ml
of distilled water using a disposable cup for 30
seconds and spit out it.

Repeat these steps three times daily after each
meal.

The interventional protocol using normal saline
solution was including the following steps:

Using the syringe, pull 30 ml of normal saline
solution 0.9%.

Empty the normal saline solution into a single-use
cup.

Gargle with the normal saline solution for 30
seconds. Be sure that the solution reaches the
entire oral cavity, inflamed, and painful areas in the
mouth.

Spit out the normal saline solution after the time
allotted for gargling is complete.

Repeat these steps three times daily after each
meal.

The steps of both interventional protocols were
firstly applied by researchers in front of the patients
and their relatives, in order to practically teach them
how to apply the correct steps and to ensure that
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no errors will occur in the steps when the patients
start interventional protocol using the clove oil or
normal saline solution.

Each patient in the clove oil experimental group
was provided with 1 box of clove oil 30 ml, 2 boxes
of olive oil 80 ml, 30 single-use small plastic
containers, 30 single-use small micropipettes, 1 box
of cotton swabs, 1 box of distilled water bottles
contain 12 vials, and a box of single-use cups
contain 100 cups. Whereas each patient in normal
saline solution experimental group was provided
with 2 bottles of normal saline solution (NaCl 0.9%),
30 single-use syringes sized 50 ml, and a box of
single-use cups which contain 100 cups.

For the control group, all patients were subjected to
thorough oral cavity assessment to identify any
problems not related to oral mucositis and were
clinically evaluated at two separate time intervals:
firstly, when interviewing the patients and the second
time after seven days from the first evaluation.

The interviewing technique by the researchers was used
in order to collect the relevant data, and then analyzed
by using IBM Statistical Package of Social Sciences (SPSS)
Version 25 program, and the statistical procedures that
used were included: Independent sample t-test to study
the differences between the cumulative total mucositis
assessment score at the pre-test and post-test period of
applying the procedure, Mann-Whitney test (U), to study
the differences between the mean levels of oral toxicity
and mucositis between both study groups at pre-test
and post-test period of applying the interventional
protocol, and Kendal-Taue test (¥} to study the
differences between the study groups at pre-test and
post-test period of applying the interventional protocol.

3. Results

Experimental (clove | Experimental (normal Control X2
Variables oil) group saline) group group | p-
f. % T. f. % vaiue
20-30 2 20.0 2 20.0 1 10.0
o v 3140 3 30.0 1 10.0 5 50.0 6.846
ge 4150 4 40.0 2 20.0 2| 200 0.339
>50 1 10.0 5 50.0 2 20.0
Gender Male 5 50.0 7 70.0 4 40.0 1.861
Female 5 50.0 3 30.0 6 60.0 0.534
SingleOI 2 20.0 2 20.0 1 10.0
. Marrie 8 80.0 8 80.0 7 70.0 4.487
Marital status Divorced 0 00 0 00 T 100 ] 0611
Widowed 0 0.0 0 0.0 1 10.0
Read and write 1 10.0 2 20.0 2 20.0
Primary 4 40.0 3 30.0 1 10.0 8.400
Educational levels Middle school 1 10.0 4 40.0 4 40.0 0.590
Secondary 3 30.0 1 10.0 2 20.0 :
University or above | 1 10.0 0 0.0 1 10.0
Current smoker 0 0.0 0 0.0 1 10.0 4.200
Smoking Previous smoker | 3 30.0 6 60.0 5 50.0 0.380
Never smoked 7 70.0 4 40.0 4 40.0 )
<4 month}s1 4 40.0 6 60.0 6 60.0
. 4 — 8 months 5 50.0 4 40.0 1 10.0 7.095
Duration of chemotherapy 5=+ onthe [0 0.0 0 0.0 2 200 | 0192
>12 months 1 1.0 0 0.0 1 10.0

The result in table (1) shows that no significant
statistical differences were observed between the
three groups regarding patient demographical
characteristics. 40% of patients were between 41-50
years old in the clove oil group, 50% were >50
2693

years old in the normal saline solution group, and
50% were between 31-40 years old in the control
group. Regarding the patients’ gender, 50% and
70% of patients in the clove oil group and normal
saline group were males, but 60% of patients in the
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control group were females. The highest (40%) percentage of the normal saline and control groups
percentage of patients in the clove oil group were were had a middle school level.
with a irimary education level, while the same
Pre-test Post-test
Degree of Oral Toxicity | Clove Oil [Normal saline Clove Oil | Normal saline
T p-value T p-value
f. | %| f % .| % | f %
| 0O |00| O 0.0 8 | 80.0 | 2 20.0
Il 4 00| 4 0.0 2|1 200 | 5 50.0
I 4 140.0| 2 20.0 0.104 0.623 0| 0.0 3 30.0 0.600 0.000**
\% 2 [20.0] 4 40.0 0| 00 0 0.0
Vv 0 |00] O 0.0 0| 00 0 0.0
MS=SD 280789 00  |Upwvalued4/0.630 00 | 21=0738 | %‘gggﬁj 7
T: Kendal-Taue test, U; Mann-Whitney test, **=highly significant (p-value <0.01), MS=Mean of score, SD=Standard
deviation.
Table (2) shows no significant statistical protocol there are a significant statistical
differences at p-value of 0.623 in oral toxicity difference at p-value of 0.000 between both
degree between clove oil and normal saline groups in favor the clove oil group. Therefore,
solution groups before applying the intervention clove oil cures the oral toxicity much more than
irotocol, but after seven days of interventional normal saline solution.
Pre-test Post-test
Degree of Oral - -
Toxicity Clove Oill Control group T pvalue Clove Oil | Control group | p-value
f. % f. % f. % f. %
| 0 0.0 0 0.0 8 80.0 0 0.0
Il 4 40.0 3 30.0 2 20.0 1 10.0
I 4 | 400 | 4 40.0 8:;2? 0 00 | 3 | 300 006%%?**
IV 2 20.0 3 30.0 0 0.0 6 60.0 ’
Vv 0 0.0 0 0.0 0 0.0 0 0.0
U/p-value U/p-value
MS+SD 2.8 +0.789 3+0.817 435’ o57g| 12%0422 3.5+0707 |, 8.000**
T: Kendal-Taue test, U; Mann-Whitney test, **=highly significant (p-value <0.01), MS=Mean of score, SD=Standard
deviation.
Table (3) shows no significant statistical significant statistical differences at p-value of
differences at p-value of 0.725 in oral toxicity 0.000 was found between both groups in favor
degree between clove oil and control group the clove oil group. Therefore, clove oil cures
before the intervention, but after seven days of the oral toxicity much more than the
interventional protocol there are a highly disapplication of the interventional protocol.

Pre-test Post-test
Degree of Oral - -
Toxicity Normal saline | Control group T sl Normal saline | Control group T pevalus
f. % f. % f. % f. %
[ 0 0.0 0 0.0 2 20.0 0 0.0
Il 4 40.0 3 30.0 5 50.0 1 10.0
1l 2 20.0 4 40.0 01.0 3 30.0 3 30.0 |0.667 0.000**
\Y 4 40.0 3 30.0 0 0.0 6 60.0
V 0 0.0 0 0.0 0 0.0 0 0.0
U/p-value 50/ U/p-value
MS+SD 3+0.943 3+0.817 P ; 2.1+0.738 3.5 +0.707 10/%_002**
T: Kendal-Taue test, U; Mann-Whitney test, **=highly significant (p-value <0.01), MS=Mean of score, SD=Standard
deviation.

differences are found at p-value of 0.000 between both
groups in favor the normal saline group. Therefore,
normal saline solution cures the oral toxicity much more
than disapplication of the interventional protocol.

Table (4) shows no significant statistical differences at p-
value (1.0) in oral toxicity degree between normal saline
solution and the control group before the intervention,
while after seven days a highly significant statistical
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Oral Mucositis : Pre-test = = Post—test.
lovels Clove Oil Normal saline Dozl Clove Oil Normal saline Pzl
f % f. % f. % f. %
Mild 1 10.0 0 0.0 10 100.0 7 70.0
Moderate 6 60.0 4 40.0 | 0.1040.623 0 0.0 2 20.0 | 0.6000.011*
Severe 3 30.0 6 60.0 0 0.0 1 10.0
U/p-value U/p-value
MS+SD 2.2+0.633 2.6x0.516 33[?/0.1 4 1+0.000 1.4x0.69 35p/0.068
MS=SD for Sum | 25.1%3.604 | 28.2+4.022 1” 8?; ?)l.quB 14.4%1.350 19.9+4.88 |V p'&’%‘é‘éi“m
T: Kendal-Taue test, U; Mann-Whitney test, t: Independent sample t-test, for Sum: the cumulative total mucositis
assessment score, **=highly significant (p-value <0.01), MS=Mean of score, SD=Standard deviation.

Table (5) shows no significant statistical differences
at p-value of 0.623 in the levels and total
cumulative score of oral mucositis between clove oil
group and normal saline solution group before the

interventional protocol a highly significant statistical
differences are found at p-value of 0.011 between
both groups in favor the clove oil group. Therefore,
clove oil cures oral mucositis much more than

aiilication of intervention, while after seven days of normal saline solution.

pre post
Oral Mucositis Clove Oil Control Clove Oil Control
Levels group T p-value group T p-value
f % f. % f. % f %
Mild 1 10.0 | 2| 20.0 10| 1000 |0 0.0
Moderate 6 60.0 | 3] 300 0.0990.650 | 0 0.0 2| 20.0 0.928 0.042*
Severe 3 300 | 5] 500 0 0.0 8| 80.0
U/p-value 44.5 U/p-value O
MS=SD 2.2+0.633 2.3+0.823 0.651 1+0.000 2.8+0.42 0.000%*
t/p-value 0.760 t/p-value 15.133
MS=SD for Sum 25.1£3.604 26.5+4.57 0.457 14.4+1.350 29.6+2.87 0.000%*
T: Kendal-Taue test, U; Mann-Whitney test, t: Independent sample t-test, for Sum: the cumulative total mucositis
assessment score, **=highly significant (p-value <0.01), *= significant (p-value <0.05), MS=Mean of score, SD=Standard
deviation.

Table (6) shows no significant statistical differences
at p-value of 0.650 was found in levels of oral
mucositis between clove oil group and control
group before the application of interventional

significant statistical differences are found at p-
value of p-value of 0.042 between both groups in
favor the clove oil group. Therefore, clove oil cures
the oral mucositis much more than not applying the
interventional protocol.

irotocol, while after seven days of intervention

Pre-test Post-test
Oral Mucositis levels Normal saline Control Nor'mal Control
group T p-value saline group T p-value
f. % f % f. % | f. %

Mild 0 0.0 2 20.0 7 70.0| O 0.0
Moderate 4 40.0 3 30.0 | 0.169 0.425 2 20.0| 2 20.0 0.745 0.000**

Severe 6 60.0 5 50.0 1 10.0| 8 80.0

MS£SD 26:0516 | 23:0.82 |VPvaluedl| 4 0699 | 281042 | UPvalue8
T ’ 0.445 T T 0.001**

MS=SD for Sum 28.2+4.02 | 26.5+4.57 O,té'Z'zVS'.‘ézq 19.9+4.88 | 29.6x2.87 |V p“(’)"f‘(')%%f,;mo

T: Kendal-Taue test, U; Mann-Whitney test, t: Independent sample t-test, for Sum: the cumulative total mucositis
assessment score, **=highly significant (p-value <0.01), *= significant (p-value <0.05), MS=Mean of score, SD=Standard
deviation.

Table (7) shows no significant statistical differences
at p-value of 0.425, and 0.389 in the levels and total
cumulative score of oral mucositis between normal
saline solution group and control group before the
application of interventional protocol, while after
seven days of intervention a highly significant
statistical differences are found at p-value of 0.000
between both groups in favor the normal saline
2695

solution group. Therefore, normal saline solution
cures oral mucositis much more than disapplication
of the interventional protocol.

4. Discussion

Oral mucositis is considered a potentially very
common severe side effect caused by cancer
treatments including chemotherapy and
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radiotherapy, it is lead to limitation and even
interruption of the treatment regimen with
minimizing its effectiveness. 30 patients who were
confirmed to have oral mucositis and were
undergoing chemotherapy at Imam Al-Hussein
Oncology Center and at Oncology wards of Imam
Al-Hassan Al-Mujtaba Teaching Hospital
participated in this study. This study considered the
first comparative study to identify the effect of an
interventional protocol using clove oil versus normal
saline solution upon the degree of oral mucositis in
patients with cancer undergoing chemotherapy. No
adverse effects were reported from participants of
both groups.

Concerning the comparison of oral toxicity degree
between clove oil group and normal saline solution
group as shown in table (2), the result exposed that
there were no significant statistical differences in
oral toxicity degree between clove oil and normal
saline group before the application of an
interventional protocol, while after seven days of
intervention a  highly  significant  statistical
differences at p-value of 0.000 was found between
both group in favor the clove oil group. This finding
was compatible with the result of the study that was
done by Kong, et al.,, (2016) reported that a clove-
based herbal mouthwash can have a beneficial
effect on minimizing or preventing oral mucositis in
patients with cancer. Therefore, clove oil cures oral
toxicity much more than normal saline solution (as
shown in figure 1). The researchers attribute this
result to the biological activities of clove oil such as
antifungal, antibacterial, and antioxidant properties,
as well as its antiseptic activity in oral infection, and
this opinion is in the same line with the study
conducted by Nunez, et al., (2012) which stated that
clove essential oil can be considered as a possible
antimicrobial agent for external use because it is
not markedly inactivated by dilution or affected by
organic substance.

Figure (1)

=
.

Before implementing
interventional protocol
using clove oil

After implementing
interventional protocol
using clove oil

The results in table (3) shows that are no significant
statistical ~differences in oral toxicity degree
between clove oil and the control group before the
application of interventional protocol, but after
seven days of interventional protocol a highly
significant statistical differences at p-value of 0.000
are found between both groups in favor the clove
oil group. This result agreed with the study
performed by Gupta and Prakash, (2021) revealed
that clove oil was active against both groups of
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bacteria (oral pathogens) and fungi, thus clove oil
was proved to be more effective. Also, they stated
that clove oil was proved to be a much better
antagonistic agent, exhibiting a wide range of
antimicrobial activity against the microbes causing
oral problems and that it had an antifungal effect.
Therefore, clove oil cures oral toxicity much more
than not applying the interventional protocol.

The result in table (4) revealed that are no
significant statistical differences in oral toxicity
degree between the normal saline solution group
and control group before applying the
interventional protocol, while after seven days of
interventional protocol a highly significant statistical
differences at p-value of 0.000 are found between
both groups in favor the normal saline solution
group. This result regarding the effectivity of normal
saline solution on oral mucositis was supported and
agreed by the result of the study conducted by
Alhamad, (2011) revealed that normal saline
solution mouth wash was considered safe and
effective in reducing the severity of oral mucositis in
patients with cancer who received chemotherapy.
Naibaho, et al., (2020) reported that the intensity of
oral mucositis in respondents before being given
normal saline mouthwash was severe pain (60%) in
the intervention group, but after being given
intervention for 5 days was mild pain (60%).
Whereas, in the control group who experienced oral
mucositis before was severe (55%), and after 5 days
was moderate (85%). Therefore, a normal saline
solution cures oral toxicity much more than the
disapplication of the interventional protocol.
Concerning the comparison level and total
cumulative score of oral mucositis between the
clove oil group and the normal saline solution
group as illustrated in table (5), the result shows that
are no significant statistical differences between the
clove oil group and normal saline solution group
before the application of an interventional protocol,
while after seven days of interventional protocol a
highly significant statistical differences at p-value of
0.011 are found between both groups in favor the
clove oil group, this result was in the same line with
a study done by Al- Barrak and Mahmoud, (2011)
stated that clove oil was known for its antibacterial
activity which is due to several components and
may be tested as an alternative to traditional
antibiotics therapy. Cloves were strongly effective
due to their high content of eugenol, which was
known to inhibit the growth of gram-negative and
positive and acid-fast bacterium as well as fungi.
These anti-adhesion activities besides of their
previously known antibacterial activity were in favor
of using this oil in oral treatment. Thus, the
researchers attribute this result to the significant
role of clove oil in antibacterial, antifungal, and
antioxidant properties, furthermore its activity to
promote the healing process. Therefore, clove oil
cures oral mucositis much more than a normal
saline solution.

The study results in table (6) revealed that are no
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significant statistical differences in level and a total
cumulative score of oral mucositis between the
clove oil group and the control group before the
application of the interventional protocol, but after
seven days of intervention, a significant statistical
difference at p-value of p-value of 0.042 was seen
between both groups in favor the clove oil group.
This finding was compatible with Kartin, et al,
(2014) study, reported that oral mucositis severity
was lower in the experimental groups that received
oral care protocol compared to the control group,
also the result of their study demonstrates that oral
mucositis rate may be reduced with the application
of oral care protocol. Probable oral mucositis
symptoms and pain may be eliminated and occur
nutritional improvement with oral care protocol that
should be applied by nurses. Thus, clove oil cures
oral mucositis much more than the disapplication of
the interventional protocol. In researchers’ opinion,
the reason for significant oral mucositis healing
when using clove oil compared to the control group
is due to many of the chemical properties in the
composition of cloves that accelerate the healing
process and facilitate wound healing, and this
opinion is supported by Agrawal et al, (2014)
stated that clove oil shows antimicrobial activity and
this suggests its usage as an adjuvant to oral cavity
therapy. It acts as an antioxidant and anti-
inflammatory agent at low concentrations. Clove oil
is an important herbal medication that has a variety
of different uses like antifungal, antioxidant,
antiviral, anti-inflammatory, antibacterial,
antipyretic, analgesic, antimycotic, antiulcerogenic,
and wide variety of uses.

Concerning comparison level and a total cumulative
score of oral mucositis between the normal saline
solution group and the control group as shown in
table (7), the result shows no significant statistical
differences before interventional protocol, while
after seven days of applying normal saline solution
interventional protocol appeared a highly significant
statistical differences at p-value of 0.000 was
reported between both groups in favor the normal
saline solution group. This study result was in the
same line with Naibaho, et al.,, (2020) study,
revealed that the distribution of respondents’
comfort before being given normal saline
mouthwash in the intervention group was a little
bad comfort (score 2) (55%), but after being given
oral care mouthwash for 5 days was very good
comfort (score 4) (65%). Whereas the control group
obtained who experienced oral mucositis before
was a little bad comfort (score 2) (70%), but after 5
days was slightly good comfort (score 3) (65%). So,
normal saline solution cures oral mucositis much
more than not applying the interventional protocol
and the researchers attributed the causes that make
the application of normal saline solution
significantly reduces the level of oral mucositis
among patients with chemotherapy to the
disinfectant properties of normal saline solution and
its basic role in dry out and disinfect wounds,
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therefore rinsing the mouth with a normal saline
solution promote healthy oral cavity and encourage
recovery from mouth ulcers caused by oral
mucositis.

5. Conclusions

The application of interventional protocol using
clove oil is greatly promoting and enhances the
level of oral mucositis and reduces oral mucositis
grade.

There were significant statistical differences
between both clove oil group and normal saline
solution group in favor the clove oil group.

Both normal saline solution and clove oil gargling
procedures are considered effective and safe
interventional protocols in minimizing the severity
of oral mucositis in patients with cancer undergoing
chemotherapy, but clove oil was preferred and
considered more potent.

6. Recommendations

It is necessary to conduct further studies on a larger
sample size for the determination of the efficacy of
clove oil herbal product on the degree of oral
mucositis. Also, an interventional protocol toward
oral mucositis management should be adopted by
the nurses and they should update their knowledge
regarding oral mucositis care especially in oncology
units.
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Appendix (1)

The instructions that must be followed by
the patients

1. Any medications or mouthwash solutions for
oral mucositis were not allowed in all study
groups.

2. All patients were also instructed to maintain
good oral hygiene and clean their teeth with a
soft toothbrush three times a day (after every
meal). They were also advised to replace their
toothbrush regularly to minimize the risk of
infection.
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3. All patients were advised to maintain adequate
oral fluid intake and diet and received
pretreatment dietary counseling which include:
avoid mouth irritants like alcohol and tobacco,
spicy foods, and rough or crunchy foods
because they may damage the mucosal lining
or gums which may exacerbate the problem.

4. Avoid eating, drinking, or smoking for at least
(30) minutes after using the gargling procedure.

5. Use lip moisturizer to prevent dry lips and keep
them moisturized.



