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Abstract

Background: Chemotherapy is determined as the main treatment option for the
management of patients with tumors. Patients receive high doses of
chemotherapy experience oral mucositis. The present study aims to determine
the effect of using clove oil versus normal saline solution in the management of
oral mucositis among patients undergoing chemotherapy.

Methodology: A true-experimental design was carried out in Imam Al-Hussein
Oncology Center and at oncology wards of Imam Al-Hassan Al-Mujtaba
Teaching Hospital. A Systematic random sample consists of 30 patients were
selected from patients undergoing chemotherapy and have oral mucositis. The
data were collected through the interviewing technique using WHO oral toxicity
scale and oral mucositis assessment tool and then analyzed by using the
program of SPSS Version 25. Both descriptive and inferential statistical
analysis were used to analyze the study results.

Results: The result exposed that 40% of patients had grade Il and Ill oral
mucositis at the pre-test period, after seven days of using the clove oil the result
shows that 80% of patients are at grade | oral toxicity. Significant statistical
difference at p-value of 0.011, 0.042, and 0.000 were reported after seven days
of intervention in the levels of oral mucositis between (clove oil and normal
saline solution, clove oil and control, and normal saline solution and control)
groups respectively.

Conclusions: Mouth care using clove oil gargling procedure is potent in
decreasing oral mucositis grade and enhancing the comfort of patients
undergoing chemotherapy and it is more effective than normal saline solution
gargling procedure in minimizing the severity of oral mucositis.
Recommendations: The study recommended the necessity of using clove oil

three times daily as an oral gargle because this can help reduce the overall



burden of oral mucositis complications and the cost of treatment for both

patients and hospital.
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Chapter One
Introduction

1.1. Introduction:

Cancer is considered an important global issue that from which about
eight million people die each year. According to the International Agency for
Research on Cancer (IARC) reported that 7.6 million worldwide deaths were
attributed to cancer. The estimated number of new cases each year is 12.7
million. Only developing nations accounted for 63 percent of cancer-related
deaths, suggesting that developing nations have a higher risk of developing the
disease (Abbas and Rehman, 2018).

One of the main risks to public health in sophisticated world, as well as
increasingly in developing nations, is cancer, it is the second most common
cause of mortality in developed nations. Since 1999, cancer has exceeded the
cardiovascular diseases as the top cause of death for people below 85 years old
when deaths were counted by the age (Motallebnejad, et al., 2008).

The most common methods for the treatment of cancer are chemotherapy
(CT) and radiation therapy (RT). These therapies have a number of adverse
effects, despite being used to enhance the patient's quality of life. Patients suffer
from morbidity and death as a result of severe adverse responses brought on by
these treatments. Additionally, they contribute to affected patient's economic
status (Naidu, et al., 2004).

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 Rehman, 2018).
One of the most frequent adverse effects of CT is oral mucositis (OM), it is

characterized by an inflammation accompanied by pain



Chapter One: Introduction =—m—m—m—m—m—,— ————rrrr—= 3

and ulcers formation in the oral mucous membrane (Avci and Sari, 2019).

Almost all patients receiving high doses of CT experience
chemotherapy-induced oral mucositis (CIOM), which causes the mucosal
lining of the mouth to atrophy and break down, resulting in ulcers (Saldanha
and Almeida, 2014). Oral mucositis occurs in about 40 percent of patients with
cancer who undergoing chemotherapy and this percentage increases to about
90 percent for patients with head and neck cancer who treated with both CT
and RT. These patients will enter the hospitals and about 19 percent of them
will suffer from delay in antitumor treatment especially for high-degree OM
treatment, and this result in decrease quality of life, bad prognosis, and high
patient treatment budget (Pulito, et al., 2020).

Fungal infection of the mouth is prevalent in patients undergoing CT.
Fungal infection is most commonly related to Candida albicans and Candida
glabrata, which is considered the two basic components of oral mycobiota in
the human. The production of high levels of phospholipase by Candida
albicans oral isolates from patients with cancer who undergoing CT, and it was
suggested that this may increase the risk of OM (Sobue, et al., 2018).

Typically, OM appears seven days following CT administration and
resolves within 21 days. Pain due to OM is the most frequent side event
mentioned by patients undergoing CT. Patients' quality of life is reduced by
pain, which also makes it difficult to chew, swallow, and communicate. It also
negatively impacts the patient's ability to eat properly, which results in
nutritional deficiencies and therefore results in weight loss (Avci and Sari,
2019).

Redness and ulceration of oral mucosa are clinically characteristics of
OM. The development of OM occurs on average five to seven days after CT
administration, it peaks at 12 days and continue about more five days. Different

oral functions are affected as a result of oral mucositis because of severe pain
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including speaking, eating, drinking, as well as difficult or impossible sleep
leading to prolonged stay in the hospital, need for several medications such as
antibiotic and opioid, intravenous nutrition, and increased care costs (Laheij, et
al., 2019).

Many therapeutic agents are available for OM management such as anti-
inflammatory agents, benzydamine hydrochloride rinse, and oral
decontamination but there is still no actually proven treatment, also many of
these agents have side effects and require high cost. As a result, research on
naturally occurring medicines is underway to target the therapy in a more
economical way and decrease OM morbidity with fewer adverse effects than
manufactured pharmaceuticals. Additionally, these herbal agents are widely
accessible without a prescription, enabling individuals to take them without any
supporting data from science (Nagi, et al., 2018).

The natural products can be given as a food supplement. Thus, they do
not cause severe side effects and are well accepted by patients. Furthermore,
they can significantly affect different pathways of cellular signaling according
to their chemical structure and thus affecting the pathogenesis of OM at several
levels, as well as negatively affecting cancer cells activities. Substantially,
different herbal or natural compounds have been examined and others are under
tests. Oral zinc supplement, glutamine, and vitamin E are examples of the
natural products that were tested previously. (Pulito, et al., 2020).

The clove essential oil is utilized in the fragrance and flavoring sectors
as well as in the treatment of illness and the promotion of healing through
topical application. The United States Food and Drug Administration have
classified clove oil as a product that is generally recognized as safe. Numerous
pharmacological and biological benefits of clove essential oil include
antioxidant, anti-fungicidal, anti-carcinogenic, anesthetic, and antiprotozoal
actions (Xu, et al., 2016).
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Using salt mouthwash helps reduce discomfort, keep food debris out of
the mouth, and preventing infection. The 0.9 percent concentration of normal
saline is not irritating and is thought to aid in the development of granulation
tissue and accelerate healing. Mouthwash is affordable, dependable, and safe.
When we have oral wounds, salt water 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).
1.2. Importance of the study:

Surgery, CT, and RT are some of the cancer therapies that have altered
over the past three decades. Patients receiving cancer treatment frequently face
oral side effects (Bolouri, et al., 2015). About 20-40 percent of patients
undergoing CT and nearly all patients having head and neck RT experience the
development of oral mucositis (Avsi and Sari, 2019).

When desquamation is interrupted, a white patch is the first symptom of
OM. After that, erythema appears on the mucosa within a week or two.
Throughout treatment, pseudo-membrane production indicates ulceration,
which is accompanied by discomfort and tenderness (Bolouri, et al., 2015).

Oral mucositis often shows up clinically as atrophy, edema, erythema,
and ulceration. Local causes, such as tooth damage or microbial colonization,
may make the situation worse. The patient's quality of life is significantly
impacted by OM. One of the main reasons for unanticipated treatment
cessation, CT dose minimizations, and modifications in the choice of anti-
tumors drugs is severe OM (Ahmed, 2013).

The development of many infections is accelerated by OM, which has a
negative effect on both the patients and their family members' quality of life.
The most often reported adverse effect of OM is pain, which makes it difficult
to talk, swallow, and eat. Patients with OM experience unpleasant, inadequate

food and fluid intake, and finally, they frequently become malnourished and
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dehydrated. Mucositis-related consequences also lengthen hospital stays,
Increase cost inpatient care, the need for narcotic painkillers, and the need for
parenteral nutrition (Yavuz and Yilmaz, 2015).

Patients with OM take care of their oral hygiene in order to alleviate their
pain and suffering. Oral care is the practice of keeping the mouth clean,
brushing teeth, and gargling to avoid smells and cavities, maintain the health
and hydration of the lips and oral mucosa, maintain oral mucosa, and improve
comfort and self-esteem. Baking soda and regular saline are two dental care
procedures. The suggested method for oral care is normal saline (Naibaho, et
al., 2020).

The essential oil that extracted from the dried flower buds of clove is
known as clove oil. Medically, it is significantly used for teeth pain or oral
cavity problems, acne, rheumatoid arthritis, scars, different allergic problems,
and as an antiseptic in oral cavity infections. Furthermore, the clove oil has
inhibitory activity on different infections and pathogens as a result of its
antimicrobial properties that were tested through its application to any product,
such as food and health products (Wongsawan, et al., 2019).

According to the Ministry of Health/ Environment Annual Statistical
Report (2020) reported the higher percentage of patients receiving
chemotherapy for cancer in lIrag. It is represented that the malignant neoplasm
as the seventh top ten cause of deaths in Irag with a percentage of 5.8, tenth
top ten cause of deaths for males was malignant neoplasms of digestive organs
with a percentage of 2.2, and fourth top ten causes of deaths for females was
malignant neoplasms with a percentage of 9.2 (lragi Ministry of Health/
Environment Annual Statistical Report, 2020).

Therefore, the present study has huge importance because of the large
percentage of patients with cancer who requires treatment with CT and/or RT

which after that cause and induce different side effects including OM. Also, the
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statistical report from Imam Al-Hussein Oncology Center statistical unit
confirmed the large number of patients with cancer who received treatment in
the center for the last six years as follow: 861 patients in 2015, 1043 patients in
2016, 1213 patients in 2017, 1163 patients in 2018, 1263 patients in 2019, 1294
patients in 2020, and 1325 patients in 2021.

Thus, according to these statistical numbers and according to previous
studies that identify the risk of OM on reducing the patients healing process,
Impairs their ability to adhere to the cancer treatments as a result of mucositis-
related pain , and negatively affects the patient’s nutritional status and thus
leads to deficiency of nutrition and consequent losing weight, therefore it is
important to study this problem and investigate the best current evidence-based
nursing interventions in order to alleviate the suffering of these patients and
enhance their health status.

1.3. Problem statement:

Oral mucositis is a very complex issue that poses a significant risk to the
health of the patients. OM causes several problems, such as therapy delays,
dose reductions, and even treatment plan termination (Ameen, etal., 2019). The
intolerable OM pain severity has been attempted to be reduced using a wide
range of therapeutic agents currently available, including oral care, anti-
inflammatory agents, local anesthetic agents, oral decontamination,
benzydamine hydrochloride rinse, and low-level laser therapy, but there is still
no proven effective treatment. Some medications have adverse effects and are
more expensive (Nagi, et al., 2018).

Thus, the researcher found that this problem still requires additional
studies and focus because if ignoring it, risks of OM will be increased which
includes severe pain impairing the patient’s ability to eat, swallow, and even
speak leading to malnutrition and dehydration. This consequently will lead to

increased periods of hospitalization and treatments budget and other burdens
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on both patients and health care staff. Therefore, this study may add a new

evidence to support the use of clove oil or normal saline solution in the

management of OM. Thus, the problem of the present study is directed toward
determining the effect of using clove oil versus normal saline solution in the
management of OM among patients undergoing CT.

1.4. The present study objectives:

1.4.1. Determine the effect of using clove oil versus normal saline solution in
the management of oral mucositis among patients undergoing
chemotherapy.

1.4.2. Find out the differences between levels of oral mucositis of patients
undergoing chemotherapy with their sociodemographic characteristics
and clinical data.

1.5. Research question:

1.5.1. Does clove oil solution enhance the healing levels of oral mucositis

among patients undergoing chemotherapy?

1.5.2. Does normal saline solution enhance the healing levels of oral mucositis

among patients undergoing chemotherapy?

1.6. Hypotheses:

a. Ho: There is no significant effect of clove oil on improving healing levels
of oral mucositis.

b. Hi: Clove oil has a significant effect on the improvement of oral
mucositis healing levels.

c. Ho: There is no significant effect of normal saline solution on improving
healing levels of oral mucositis.

d. Hai: Normal saline solution has a significant effect on the improvement

of oral mucositis healing levels.
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e. Ho: There is no difference between the effect of clove oil and normal
saline solution on the improvement of oral mucositis healing levels.

f. Ha: There is a significant difference between clove oil and normal saline
solution in response to its effect on the improvement of oral mucositis

healing levels.

1.7. Definition of the terms:
1.7.1. Clove oil:

1.7.1.a. Theoretical definition:

Is the clove plant's essential oil, which may be obtained from the flower
buds, leaves, and stems. Eugenol is the main physiologically active ingredient.
An herbicide, fungicide, or insecticide are all properties of clove oil (Baker, et
al., 2018).
1.7.1.b. Operational definition:

Is an aromatic oil extracted from cloves that is used topically to treat
inflammation of oral mucosa due to its potent antiseptic and analgesic activity.
It also has a strong antioxidant, antibacterial, antifungal, and antiviral activities,
so it is given for patients with cancer who undergoing CT and experiencing
OM.

1.7.2. Normal saline solution:

1.7.2.a. Theoretical definition:

It is the most often used crystalloid and the cornerstone of intravenous
solutions used in clinical settings. It can have different concentrations,
including 0.9 percent and 0.45 percent (Tonog and Lakhkar, 2019).
1.7.2.b. Operational definition:

Is one of the isotonic solutions that can be used as a mouth rinse due to
it is anti-plaque, anti-inflammation properties, and its impact on wound healing

in patients with OM who received CT.
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1.7.3. Oral mucositis:

1.7.3.a. Theoretical definition:

Is an inflammation of the mucous membrane in the mouth, it is
characterized by erythema, edema, mucosal shedding, and ulceration (Laheij,
etal., 2019).
1.7.3.b. Operational definition:

Is an ulcerative, and erythematous lesions of the oral mucosa which is
most commonly occur as a complication of CT or RT in patients with cancer
who undergoing chemotherapy.

1.7.4. Chemotherapy:

1.7.4.a. Theoretical definition:

Is the use of chemical medication to stop cancerous cells or disease-
causing pathogens like microorganisms without significantly damaging the
host cells. Consequently, CT for cancer and CT for infectious diseases may be
roughly categorized as the two types of treatment (Alam, et al., 2018).
1.7.4.b. Operational definition:

Is the administration of specific chemical drugs for destroying the cells
of cancer. It is generally working by preventing the cancer cells from
multiplication, growth, and division. It is given to the patients with cancer who

receiving CT.
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Chapter Two
Review of Literature

Chapter two presents the review of studies and theories that support

the subject of present research.
2.1. Historical overview of chemotherapy:

At the beginning of the 20" century, efforts were made to reduce the
number of chemicals that could have an impact on the condition by developing
techniques to test compounds using transplantable tumors in rats. However, four
World War Il-related initiatives and the outcomes of the pharmaceuticals that
resulted from them were what gave rise to the national drug development
initiative known as the Cancer Chemotherapy National Service Center, which
was founded in 1955 (DeVita and Chu, 2008).

The term CT refers to the use of chemicals to suppress cancerous cells or
disease-causing pathogens or microorganisms without significantly damaging
the host cells. CT for cancer and CT for infectious diseases may thus be
generally classified into two groups. The medications that fall under these
categories differ from the others in that they often aim to kill or suppress the
target organism while having little to no impact on the host cell (Alam, et
al.,2018).

Chemotherapy is the use of cytotoxic drugs to treat or prevent suspected
metastases as well as to treat or prevent the development of some malignancies,
including leukemias, lymphomas, and some solid tumors. Additionally, CT may
be used with biotherapy. Every kind of CT has adverse or severe side effects.
The usage of medicines affects the kind and intensity of OM ( Lemone-Koeplin,
etal., 2017).

Chemotherapy is frequently employed and may be administered alone or

in conjunction with other medications. It is possible to combine this therapy
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with radiation or monoclonal antibody therapy to best meet the demands of each
patient's unique condition. Fludarabine and comparable single-agent CT
treatments are often well tolerated and simple to administer. Combination CT
treatments contain two or more medications and are frequently linked to
additional adverse effects (Brady, et al., 2014).

Chemotherapy interferes with cell metabolism and replication at different
stages of the cell cycle. It also functions by impeding the cancerous cell's
capacity to generate necessary enzymes and molecules. Only some phases of
the cell cycle are affected by phase-specific medications, whereas the complete
cell cycle is affected by non-phase-specific pharmaceuticals (Lemone-Koeplin,
etal., 2017).

Surgery was the first technique used to treat cancer. When Roentgen
reported on his discovery of x-rays in 1895, the age of RT officially started. It
then quickly gained momentum after Pierre and Marie Curie discovered radium
in 1898. Paul Ehrlich was the person who first began a serious effort to create
chemicals to treat cancer around the start of the 20" century. The term
"chemotherapy" was his invention (DeVita and Rosenberg, 2012).

Traditional CT destroys normal cells that divide quickly, such as those in
the gastrointestinal tract, 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 CT are frequently reported: OM (inflammation
of the entire mucosal lining of oral cavity), alopecia (loss of hair), and
myelosuppression (decreased blood cells production, hence also suppression of
the body’s immune system) (Alam, et al., 2018).

2.2. Uses of chemotherapy:
2.2.1. Cure specific cancer:
Chemotherapy usage includes treatment of cancer when it is possible,

which means that once the cancer is eliminated, it stays gone forever. The
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majority of medical professionals only refer to "cure" as a potential or expected
outcome of treatment. Therefore, the doctor may refer to treatment as having a
probability of curing cancer when it is administered to a patient. Even while
many patients with cancer hope for a cure in these circumstances, it does not
always happen that way. It sometimes takes years to determine whether a
person's cancer has truly been cured (American cancer society, 2019).

2.2.2. Control tumor growth:

Chemotherapy inhibits or retards the cancer cells' rapid cell division and
proliferation. However, it can also damage rapidly dividing good cells, such as
those that line the mouth and intestines or stimulate the growth of the hair. Side
effects might lead to harm the healthy cells. After CT is finished, side symptoms
frequently become better or disappear. when CT stops cancer from spreading,
slows down the disease's progress, or eradicates the cells of cancer that have
already transport to other regions of the body (National Institutes of Health,
2018).

2.2.3. Shrink tumor before surgery or radiation therapy:

Chemotherapy can be administered either prior to or following other
procedures like surgery or RT. Neoadjuvant therapy's goal is to make the cancer
smaller before the other treatment, which is typically surgery, to increase the
effectiveness of that procedure. The goal of adjuvant therapy, if administered
after, is to eradicate any cancer cells that may still exist. Radiation treatment is
frequently used with CT to increase its efficacy (Sheard, 2020).

2.2.4. Relieve symptoms:

Cancer, which is the unchecked proliferation of damaged aberrant cells,
is treated with CT, commonly known as chemo. Cancer cells are destroyed with
CT drugs. If the patient has cancer, the doctor may elect to administer CT to
treat the disease's symptoms such as shortness of breath, pain, etc. Early

management of treatment side effects or other cancer-related symptom, such as
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pain, constipation, nausea, anxiety, etc., can be assisted by the palliative and
supportive care program (American University of Beirut, 2019).

2.3. Types of chemotherapy drugs:

2.3.1. Alkylating agents:

One of the first and most widely used anticancer medications is an
alkylating agent. Beginning in the early 1940s, their recorded usage in cancer
treatment began. The majority of alkylating chemicals are double-edged swords
with enormous destructive and healing potential. These medications interfere
with Deoxyribonucleic Acid (DNA) to stop the development of cancer cells.
They are so named because they may modify negatively charged biological
molecules like DNA and proteins by adding alkyl groups. It is among the first
class of substances shown to be helpful in CT for cancer. Because of their
demonstrated and strong clinical anticancer activity, they continue to be the
most crucial elements of contemporary chemotherapeutic regimens (either
alone or in conjunction with other medications) (Ralhan and Kaur, 2007).
2.3.2. Nitrosoureas:

Since 1975, nitrosourea anti-neoplasm medications have been widely
used to treat (lung, breast, colorectal) cancers, melanoma, brain neoplasms, and
Hodgkin's lymphomas. These medicines appeared to be extremely reactive,
exhibiting fast transit through the barrier of blood-brain and concurrent rapid
breakdown, according to pharmacokinetic investigations. The nitrosoureas ion
release has been suggested as the general or popular mechanism of action for
this drugs series homogeneity. It has been proposed that the shakiness of
nitrosoureas is primarily caused by the nucleophilic attack sensitivity, which
results in chloroethyl-carbonium ion offset and alkylation (Schallreuter, et
al.,1990).
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2.3.3. Anti-metabolites:

A variety of malignancies, including breast and bladder tumors, several
acute leukemias, and Non-Hodgkin lymphomas, are treated with methotrexate
(MTX), either alone or in combination with other drugs. Pemetrexed, another
antifolate, is used in conjunction with cisplatin to treat non-small cell lung
cancer (NSCLC), while raltitrexed is an antifolate that can be used to treat
colorectal cancer. MTX and the other antimetabolites can induce OM, which
can result in mouth ulcers, and stomatitis, which is an inflammation of the
mouth. It is believed that 20-60% of people using MTX develop some degree
of OM or stomatitis, which is a significant side effect and frequently dose-
limiting (Todd, et al., 2018).

2.3.4. Plant alkaloids and natural products:

Alkaloids, which are mostly found in plants and frequently include
heterocyclically bonded nitrogen, are organic nitrogenous bases that are
produced by the metabolism of amino acids. Their basicity, however, varies
significantly due to structural differences, and even neutral alkaloids have been
identified. Alkaloids frequently exhibit strong bioactivities, and as a result, it is
believed that they are crucial in how plants interact with their surroundings.
Throughout human history, cures, poisons, and psychoactive substances have
all been made from alkaloids and plant extracts that contain alkaloids (Fester,
2010).

Natural compounds called alkaloids, which contain nitrogen and have
intricate and varied structures, may be found in bacteria, fungus, mammals, and
plants. Alkaloids are widely distributed, and their diverse range of structural
variations make it challenging to classify them. Alkaloids can be categorized
for research purposes based on their chemical makeup, biochemical
provenance, and/or natural origin. Plant alkaloids have historically been used as

disinfectants, anticough, analgesics, and medication for a wide variety of



17

Chapter Two: Review of Literature

illnesses in traditional medicine. There are several alkaloids used in pharma
science today, including codeine, brucine, morphine, ephedrine, and quinine.
Several alkaloids have acted as forms for contemporary drugs (Gutiérrez-
Grijalva, et al., 2020).

2.3.5. Anti-tumor antibiotics:

Through their anti-reproduction, anti-epithelial-mesenchymal-transition
(EMT), and pro-apoptotic properties many antibiotics have been utilized in the
treatment of cancer. However, a growing number of studies have suggested that
antibiotics may also contribute to the development of cancer by altering the
microbiota of the intestinal tract. This further encourages long-term
inflammation, modifies the metabolism of normal tissue, causes genetic
toxicity, and impedes the ability of the immune system to respond to
malnutrition of bacteria, all of which have a negative impact on cancer
treatment. Research has shown that antibiotics can encourage cancer cell death,
suppress cancer development, and stop cancer spread. Due to these factors, the
antibiotics usage in the treatment of cancer is increasing (Gao, et al., 2020).
2.3.6. Hormonal agents:

The body produces hormones, which are proteins or chemicals that aid in
regulating the behavior of specific cell types. For instance, the effective
operation of several bodily components depends on sex hormones including
progesterone, estrogen, and testosterone. Our bodies also contain several
additional hormones, including insulin, cortisol, adrenaline, and thyroid
hormones. Hormones are required by some tumors to grow. As a result,
therapies that change or block hormones can occasionally aid in reducing the
progression of certain tumors. Hormone treatment, hormonal therapy, or
endocrine therapy are terms employed to describe the usage of hormones for
cancer treatment. The majority of cases of breast and prostate cancers that

consider sex hormone-dependent are treated with hormone treatment. A few
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other cancers can be treated with hormone therapy (American Cancer Society,
2020).
2.3.7. Biological response modifiers:

Biotherapy is a type of treatment that fortifies the body against some
adverse effects of other therapies and leverages the body's own immune system
to defend against infection, cancer, and other disorders. Biological response
modifiers (BRMs), such as vaccinations, monoclonal antibodies, cytokines, and
adjuvants, are used in biotherapy. Biological response modifiers are used in
biotherapy (BRMs). BRMs, also known as biologics, are chemicals that alter
the activity of one or more immune system components in order to modify the
immune system. The words "BRM" and "immunomodulator" are frequently

used interchangeably (Kuroki, et al., 2012).
2.4. Methods of chemotherapy administration:

2.4.1. Intravenous (1.V) chemotherapy:

Chemotherapy is frequently administered through injection or infusion.
Through a tiny tube known as a catheter that is inserted into a vein, artery, body
cavity, or other body component, CT medications are infused into the body
during chemo infusions. A chemo medication may occasionally be immediately
administered using a syringe. Through a thin, flexible plastic tube known as a
catheter, intravenous, or IV chemotherapy is directly injected into the
circulation. It is inserted into a vein in the forearm or hand using a needle, and
the needle is then discarded, leaving the catheter in its place (The American
Cancer Society, 2019).

2.4.2. Oral chemotherapy :

Oral administration of antineoplastic medications (ANEO) has increased
during the past ten years, about 25%. Due to its ease and ability to improve
quality of life, the oral route of administering antineoplastic therapy is also the

choice of both patients and medical professionals. However, one of the biggest
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issues facing patients using oral antineoplastic medicines is a lack of adherence.
According to the medications used and the measuring techniques used, earlier
investigations revealed inconsistent results regarding the adherence rate with
ANEOQ, ranging from 23 to 100 percent (Talens, et al., 2021).

2.4.3. Injected chemotherapy:

Chemotherapy was also administered in both intramuscular and
subcutaneous injections. For intramuscular injection, the most suitable needle
should be chosen based on the length of the needle needed to enter the muscle
(but not any farther) and the bore (which should be as large as possible to
minimize the pressure at which the injection is delivered). When administering
medications by subcutaneous injection, caution should be given to ensure the
smallest acceptable needle is used and positioned appropriately. Apply the
injection at a 45-degree angle to the skin's surface using the pinch method. To
reduce discomfort, injection locations should be alternated (Ballantine, 2018).
2.4.4. Chemotherapy into the artery:

Many malignant tumors, including those of the liver, pancreas, kidney,
lung, cervix, and breast, can be treated preoperatively with intra-arterial CT
(with embolization). In fact, after using this technique on the malignancies listed
above, improved efficacies were seen. However, primary rectal cancer reports
are uncommon. The route of administration of oxaliplatin in rectal cancer is
intended to be altered since it is the most popular CT agent for trans-arterial
chemoembolization (TACE) in liver cancer (Meng, et al., 2021).

2.4.5. Chemotherapy into the peritoneum or abdomen:

The anticancer efficacy of intraperitoneal chemotherapy (IPC) is
considerably limited since the penetration of chemotherapeutic medicines into
peritoneal tumor nodules is much below 1 mm. To increase medicine
availability within these tumor nodules, several initiatives have been tried. Two

physical principles utilized in IPC; hyperthermia and intraperitoneal pressure;
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have, to some extent, enhanced medication penetration into tumor tissue. A
Peritoneal metastases (PM) treatment based on the idea of hyperthermia is
hyper-thermic intraperitoneal chemotherapy (HIPEC) in assistance with
cytoreductive operation. On the other hand, a therapy for more advanced PM
called pressurized intraperitoneal aerosol chemotherapy (PIPAC) uses the idea
of pressure (lau, et al., 2020).

2.4.6. Topical chemotherapy:

In a region where some tumors are present, topical CT is applied directly
to the skin. A cream, gel, or ointment can be used for topical CT. Skin-applied
CT agents are just as potent as other types of CT. Many are also regarded as
dangerous. When using topical CT, make careful to be aware of the safety
measures that must be followed when handling, storing, and discarding the tube
or container it comes in. Additionally, safety measures must be taken while
applying it to the skin, such as donning protective gloves. The type of cancer
the patient has, the intended outcomes of the treatment, the medications being
used, and how the body reacts to them all determine how frequently the patient
receives topical CT and how long the treatment lasts (The American Cancer
Society, 2019).

2.5. Side effects of chemotherapy:

2.5.1. Neutropenia (low levels of white blood cells/immune cells):
Immunosuppression is the term for a decreased level of immunity. Some
people may develop immunosuppression as a result of specific illnesses, such
as cancer, and specific treatments, such as CT and RT. Having a low white
blood cell count is the common term for this. A lower than usual level of
neutrophils is known as neutropenia (a type of white blood cells). The immune
system includes white blood cells. Neutrophils play a critical role in the body's
fight against the majority of infections. Neutrophils typically make up the

majority of white blood cells. Neutropenia in patients with cancer is typically
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brought on by therapy. Doctors use the patient's neutrophil count when
assessing the likelihood of infection (The American Cancer Society, 2020).
2.5.2. Anemia (low levels of red blood cells):

Is a disorder in the blood, which is important and vital liquid that veins
and arteries carried it. About five to six quarts of blood make up the body, and
the heart continually pumps blood throughout it. Blood delivers nourishment,
oxygen, and other vital substances. Additionally, it aids in controlling body
temperature, fights illness, and eliminates waste. The body does not have
enough red blood cells when it has anemia. One of the three primary categories
of blood cells is red blood cells (RBCs). Hemoglobin, a protein found in them,
transports oxygen throughout the body. The body does not receive all the
oxygen it requires when the patient does not have enough RBCs or when the
level of hemoglobin in the blood is low (National Institute of Health, 2011).
2.5.3. Thrombocytopenia (low levels of platelets):

Primary immune thrombocytopenia (ITP) is a persistent isolated low
platelet count (100*109/L) autoimmune illness brought on by a loss of
immunological system homeostasis that tilts the scales in favor of
autoimmunity. The pathophysiology of ITP has been much study over the past
few years; however, this area is still not fully understood. Another noteworthy
aspect of ITP is the variability of individuals' clinical profiles and treatment
responses, with only a small percentage of patients being categorized as
refractory. This variability is probably caused by the involvement of many
pathophysiological contributing processes, each of which affects individuals to
varying degrees (Lev, et al., 2020).

2.5.4. Hair Loss:

A fairly frequent clinical problem that is frequently accompanied by

considerable emotional anguish is hair loss. Establishing whether the hair

density is normal or reduced is the first stage in making the right diagnosis of a
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patient with hair loss. The hair loss must next be assessed for severity (pull test)
and examined under a microscope to determine if it is occurring during the
anagen or telogen phases of the hair cycle. Hair shaft creation and resting
alternate, make this a cyclical process (anagen, catagen, and telogen) (Tosti, et
al., 2009).

2.5.5. Nausea and vomiting:

Up to 40% of patients with cancer have the crippling side effect of
chemotherapy-induced nausea and vomiting (CINV). The most dreaded adverse
reactions of CT for patients are nausea and vomiting, which are also the most
frequent. CINV is still a problem for many individuals despite the availability
of new antiemetic medications. To increase patient comfort and treatment
compliance, medical providers should be aware of CINV and be proactive in
managing the symptoms. Contrary to what medical practitioners believe, CT
side effects are experienced quite differently by patients, leading to ineffective

management (Gupta, et al., 2021).

2.5.6. Diarrhea or constipation:

Although cytotoxic side effects are a substantial barrier that significantly
hinders the clinical implementation of otherwise promising medicines, CT has
significantly increased overall survival in many kinds of cancer. In addition to
delaying, adjusting, and stopping therapy, gastrointestinal (GI) adverse
reactions such, vomiting, ulcers formation, nausea, decreased or increased
bowel movement, and distention in particular have a great negative effect on
many cancer patients’ quality of life. Additionally, bouts of persistent
constipation and diarrhea that occur after treatment among survivors from
cancer have been reported to take up ten years after the end of therapy, with
rates as high as 49 percent (McQuade, et al., 2016).
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2.5.7. Pain:

Pain is an unneeded emotional and sensory experience that is related to,
or comes along with present or prospective tissue damage. The most frequent
sensation that patients report is pain, and patient worry is a sort of warning
indicator. It is a visual and sensory experience that results in emotional distress
and hazards associated with worry. The way each person experiences pain is
quite unique and might change from time to time even within the same person.
Measurement of pain intensity is challenging, as a person's perception of pain
is influenced by their emotional state, the circumstances of how they got their
pain, and whether they see it as a warning sign (Swieboda, et al., 2013).

2.6. Oral mucositis:

2.6.1. Overview of oral mucositis:

One of the common frequent and dangerous side effects of cancer
therapies is OM. Areas of the oral and oropharyngeal mucosa are included in
the treatment field in practically all patients who undergo RT. It has only been
the last 20 years or so that the intricate pathobiology of OM has completely
been understood, despite the introduction of CT in 1940 and its long clinical
legacy. Despite having a long clinical history, the complicated pathobiology of
OM has only recently been completely understood. Predicting toxicity risk and
tailoring toxicity therapies for genetically eligible people is the key problem
(Shankar, et al., 2017).

Oral mucositis, also known as stomatitis, is an inflammatory and
degenerative illness that affects the lining of the mucous membrane in the oral
cavity. It practically constitutes an unavoidable side effect of high dosage RT.
The type of cancer being treated will largely determine the oral will be
impacted. OM can develop in patients undergoing bone marrow transplants in
addition to being brought on by CT and RT (Ahmad, et al., 2019).
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Oral mucosa inflammation brought on by RT (found in 80 percent of
treated patients), CT (found in 40-80 percent of treated patients), and bone
marrow transplantation (found in over 75 percent of patients) was first referred
to as "mucositis” in late 1980. The condition was thought to be a symptom of
leukopenia . OM is currently regarded as the most significant non-
hematological adverse effect of cancer treatment (Chaveli-Lopez and Bagan-
Sebastian, 2016).

The status of the oral cavity, dental health, and patient well-being can all
be directly impacted by cancer and its therapies, with the potential to result in
severe short-term as well as long-term physical, psychological, and social
issues. OM can place a considerable strain on an individual's health and place a
significant demand on medical resources (Thomson, et al., 2015).

Confluent, profound, and excruciatingly painful ulcerations of the oral
mucosa are how OM manifests in its most severe clinical form. OM has a
clinical continuum, nevertheless, like most illnesses do. When OM is in its early
stages or in its mildest form, it manifests as mucosal erythema and is
accompanied by a burning sensation similar to that experienced after being
burned by hot food (Shankar, et al, 2017).

Oral mucositis can have such negative effects that CT dosage reductions,
radiation breaks, the use of painkillers, hospitalization, and morbidity may be
necessary. Most medical experts may not fully understand the clinical
implications of OM, however those who report OM do not share this opinion
(Vahanwala and Pagare, 2010).

2.6.2. Pathogenesis of oral mucositis:

The development of OM involves many phases. The initial damage
caused to cells by RT and CT can occur directly through DNA damage or, more
frequently, indirectly through reactive oxygen species. This is known as the

initiation phase. This causes a cascade of enzyme and transcription factor
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activations that ultimately culminate in the overexpression of genes encoding
inflammatory cytokines including tumor necrosis factor alpha (TNF-),
interleukin 1 beta (IL-1), and interleukin 6 beta (IL-6) that harm tissue by
targeting the submucosa and basal epithelium. The ulceration and subsequent
bacterial colonization that follow the ensuing inflammation and tissue damage
perpetuate the vicious cycle of inflammatory cytokine-mediated harm. The
extracellular matrix signals through the healing process' last stage, causing the
mucosal barrier to be restored by epithelial growth (as shown in figure 2-1)
(Georgiou, et al., 2012).
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Figure (2-1): (Diagram representing the mucosal cells and clinical
manifestations of oral mucositis) (Ferreira, et al., 2022).
2.6.3. Causes of oral mucositis:
The oral mucosal epithelium is destroyed and its growth is suppressed as
a result of antineoplastic therapy, such as CT or RT, which is the primary cause

of OM. The kind, length, and dosage of the CT being used have a great effect



26

Chapter Two: Review of Literature

on the frequency of oral cavity inflammation and the severity of it. This means
that the risk of OM is between 60 and 100 percent with bone marrow
suppressing (myeloablative) treatment, and approximately 100 percent with CT
and RT combined (Alvarifio-Martin and Sarrién-Pérez, 2014).

2.6.4. Symptoms of oral mucositis:

Oral mucosal atrophy, swelling, erythema and consequent discomfort,
bleeding, ulceration, trouble eating and even swallowing saliva are just a few
examples of the symptoms of OM. A patient's nutritional status declines as a
result of eating difficulties since less food is consumed. Due to an
uncomfortable dry mouth and a change in salivation, this can also have a
significant impact on a person's ability to speak. Injuries brought on by bruxism,
food, sharpened teeth, and microbes can further exacerbate OM. Additionally,
systemic symptoms like fatigue and anorexia as well as psychosocial problems
might be exacerbated by the dysphagia, xerostomia, and taste alterations
brought on by OM (Ferreira, et al., 2022).

OM is distinguished by an inflammatory and toxic reactions that
influence the Gl tract outside of the mouth cavity and may clinically begin with
edema and redness before developing into painful ulcers coated in fibrinous
exudates (pseudo-membrane). The soft palate, jugal mucosa, floor of the mouth,
lateral of the tongue, lower lip, and mouth are more commonly influenced, and
the sores may be numerous and extensive. This wound exacerbates the risk of
serious side effects for the patient, including a higher risk of systemic infections,
severe odynophagia, excruciating chewing pain, which frequently necessitates
the use of opiates for pain reduction, nutrition by enteral or parenteral way, and
therapy interruptions that may shorten the affected persons’ life or cause
inflammation of oral cavity. The mucosal lining ulceration offers a good portal

of entry for a wide variety of infectious organisms that forms the flora of the
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oral cavity, which may cause sepsis and bacteremia, particularly in neutropenic
patients (Spindola Antunes, et al., 2014).
2.6.5. Diagnosis of oral mucositis:

Prior to and throughout cancer treatment, it is crucial to accurately
examine the oral mucosa. Both OM definition and the accurate, repeatable
assessment of the intensity of the condition lack overall uniformity. To evaluate
patients' overall oral health and function, a variety of assessment measures have
been developed (Napenas, et al., 2007).

The World Health Organization (WHO) and the National Cancer
Institute-Common Toxicity Criteria (NCI-CTC) scales are the two rating
systems that are most frequently used for both clinical and research reasons.
Both ratings take into account the necessity for parenteral nourishment,
subjective pain perception, and objective clinical findings. The WHO oral
toxicity scale ranges from 0-4 (from the least to the most severity), while the
NCI-CTC scale ranges from 1-4 (Napenas, et al., 2007).

In spite of their easy to utilization , both scales have a distinguished
disadvantage of being inaccurate in terms of involvement extent (entire buccal
mucosa versus isolated patch), causes of objective results (candidiasis or herpes
versus CT or RT-induced), and subjective claims (difficulty eating due to
dryness versus due to pain) (Napenas, et al., 2007).

2.6.6. Stages of oral mucositis:

The damage to oral mucosal cells brought on by CT and/or RT is what is
referred to as the OM starting phase. As soon as the antineoplastic medication
is given, this phase starts right away. The second stage-upregulation with
messenger generation-involves the cytotoxic impact, which causes DNA
damage and reactive oxygen and nitrogen species (ROS and RNS, respectively)
production, which kills basal and supra-basal epithelial cells. Transcriptional

factor activation causes connective tissue and endothelial damage, restricting
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tissue oxygenation and inducing epithelial basal cell death. Tissue damage,
apoptosis, enzyme activation, and vascular permeability all contribute to the
third phase, signaling and amplification, which amplifies innate immune
response molecules as pro-inflammatory cytokines through a positive feedback
system, causing more tissue damage. As the mucosa and submucosa's integrity
iIs compromised during the fourth phase of ulceration, clinical indications of
OM become evident, necessitating the use of painkillers (Ferreira, et al., 2022).
2.6.7. Management of oral mucositis:

For both preventive effects and treatment of OM, a wide variety of
therapies have been explored and tested. The International Society of Oral
Oncology (ISOO) and the Multinational Association for Supportive Care in
Cancer (MASCC) Mucositis Study Group established practical guidelines for
the inhibition and management of OM (Al-Rudayni, et al., 2021).

Oncologists employ a variety of tactics, including as dosage reduction
and other therapeutic and preventative measures, to lessen the side effects of
anticancer treatment, despite the fact that oral mucositis' complicated biological
makeup makes management difficult. For OM brought on by CT, there are
several therapeutic options (Chaveli-Lépez and Bagan-Sebastian, 2016).

It is necessary to notify and motivate all patients receiving CT to practice
excellent dental hygiene. Prior to starting treatment, patients with cancer of the
head and neck and those taking high doses of CT should be referred for a dental
evaluation. A nurse or other caregiver can help patients who are unable to do
their own dental hygiene. Saline irrigation of the mouth is possible both with
and without suction. It is important to promote a balanced diet and enough oral
fluid consumption. Look for signs of an oral infection in the patient, and if so,

make sure an anti-infective is provided (Thomson, et al., 2015).
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2.7. Non-herbal management of oral mucositis:
2.7.1. Cryotherapy (OC):

Oral cryotherapy (oral chilling) is a common method for treating OM
since it is low-cost, easy to administer, and unlikely to have any negative side
effects. The treatment is putting any kind of ice in the mouth, including chips,
cubes, and ice-cold water, either before or during CT administration. A blood
perfusion minimization to the tissues of oral mucosa as a result of localized
temperature reduction in the oral cavity will result in blood vessels constriction
of oral mucous membrane, which will lower the circulating cytotoxic chemicals
concentrations in the oral mucous membrane. Additionally, oral chilling can
slow down the metabolism of oral epithelium, which may help to lessen the
likelihood of inflammation (Al-Rudayni, et al., 2021).

2.7.2. Growth factors:

Growth factors are proteins that promote cellular division, growth, and
proliferation. Target cell membranes include particular receptors that growth
factors and cytokines bind to. Growth factors are crucial because they may
influence a wide range of cellular functions that are crucial for the regeneration
of tissues. The usage of growth factors can also help patients' bodies recover
themselves more quickly. This class of medications appears to be the one
attracting the most attention at the moment. The timing, dose, concentration,
length of contact, or drug release in the oral environment all have a significant
impact on the effectiveness of growth factors. In hematological tumors
receiving high-dose CT and total body radiation prior to hematopoietic stem
cell transplantation, growth factors are currently advised in the prevention of
OM (Soni, et al., 2019).

2.7.3. Anti-inflammatory agents:
In radiation and CIOM, inflammation is thought to be a significant tissue

response. TNF and IL-1, in particular, have been thought to take a crucial part
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in the pathogenicity of OM. Studies have indicated that after cytotoxic CT,
levels of nuclear factor kappa-B (NFkB) and cyclooxygenase-2 (COX-2) were
considerably higher in the oral mucosa. As may be seen in the earlier
MASCC/ISOO guideline papers on anti-inflammation medicines, suppression
of these has therefore been addressed in controlling tumor therapy-induced OM.
Anti-inflammatory drugs are used in the inhibition and management of OM
according to the complete modernization of the MASCC/ISOO practical
guidelines for OM (Ariyawardana, et al., 2019).

2.7.4. Antioxidants:

Radiotherapists, oncology specialist, , and other healthcare staff with an
interest in this area have placed a high priority on research into the advantages
and disadvantages of using antioxidants (AOX) drugs during antineoplastic
therapy. The researchers discovered 280 studies, including observational
studies and randomized clinical trials. After reviewing these researches, the
scientists concluded that AOX supplementation decreased side effects and
safeguarded healthy tissues. In patients with cancer, the drop in the levels of
AOX and rise in oxidative stress (OS) can be seen even before the initiation of
oncological treatment. Patients with cancer of the tongue and have plasma lipid
peroxides levels, which are known signs of OS, were greatly increased in
patients having cancer when compared with the patients of the controls (de
Freitas Cuba, et al., 2015).

2.7.5. Normal saline solution mouth rinse:

Mild to moderate OM discomfort can be relieved with regular saline or
sodium bicarbonate treatments. These mouthwashes with soda and salt are
secure, affordable, and efficient in managing OM. Additionally, patients can
prepare a home version of these treatments using 1 teaspoonful of food salt and
1 teaspoonful of baking soda in 1 teaspoonful of water. As often as every four

hours can be spent using these mouthwashes. However, despite their
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widespread use, therefore called magical oral rinses (which typically contain
combinations of local analgesic, anti-histamines, and/or steroids) are not
standard regarding the ingredients or ratios component and not more effective
than normal rinses in decreasing the pain of OM (Brown and Gupta, 2020).

There are several studies that looked at how normal saline mouthwash
affects OM prevention in a range of treatment groups. Results were
contradictory and evidence levels were different. The majority of studies
combined normal saline with additional therapies. Due to few and/or
incompatible data, it is not possible to establish guidelines for the usage of
normal saline mouth rinsing in the inhibition or management of OM in any
group. The expert agreed that ordinary solution is a risk-free, smooth wash that
can be beneficial for maintaining the hygiene of the oral cavity and patient’s
comfort (McGuire, et al., 2013).

Clinical practice guidelines for radiation-induced oral mucositis include
oral rinse as one of the oral care procedures (OM). Typical saline mouthwashes
maintain the wound’s bed moisture and absorb drainage 4-6 times each day. A
number of studies have demonstrated the efficacy of medicated mouth rinses in
reducing the signs and symptoms of OM. The agent for moist dressings was
suggested during the oral care skills session to be normal saline (0.9 percent).
By helping to maintain a moist wound surface, wet dressings assist hemostasis
to promote an ideal healing environment. The saline-wetted dressing will absorb
or eliminate exudates, lessen discomfort, and increase safety (Huang, et al.,
2018).

2.8. Herbal management of oral mucositis:
2.8.1. Effect of Aloe vera on oral mucositis:

Aloe vera (AV) is frequently used to treat a variety of skin conditions,
including dermatitis brought on by radiation exposure and dry, burnt skin. It has

been documented in the literature for more than 70 years that aloe vera may be
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used to treat irritating contact dermatitis. According to certain studies, aloe vera
can help prevent and heal OM and ulcers brought on by radiation. Aloe vera
improved wound healing, according to preclinical studies, by decreasing
platelet association and vasoconstriction at the site of the wound, boosting
collagen production and oxygenation of the wound, removing free roots,
metalloproteinase and collagenase inhibition, and macrophages stimulation.
Additionally, through inhibiting cyclooxygenase, AV has many anti-
inflammation characteristics (Aghamohamamdi and Hosseinimehr, 2016).

The Liliacea family includes AV (Aloe barbadensis Miller). As a natural
medication, it is frequently utilized. By promoting oxygenation of the tissue,
free roots removing, and collagen synthesis promotion, it can improve the
healing process of the wound. It also inhibits the generation of free radicals and
has antibacterial and antioxidant effects. Additionally, several studies have
demonstrated the effectiveness of using AV topically to prevent OM brought
by RT or CT. These investigations demonstrated that AV may be used to
prevent CIOM since it can block the pathogenic mechanism of OM, is easily
available, and is inexpensive (Alkhouli, et al., 2021).

2.8.2. Effect of Turmeric on oral mucositis:

Turmeric (Curcuma longa), a rhizomatous plant frequently used as a
culinary spice and traditionally employed as a therapy for a number of ailments
in eastern medicine, has been the topic of update researches in the recent years.
Turmeric and curcumin, a polyphenol derived from the rhizome, have been
shown to have anti-oxidation, analgesic, anti-inflammation, antiseptic,
antibacterial, and anticarcinogenic properties. When administered as a cavity
sealant, subgingival irrigator, tooth pain reliever, and therapy for aphthous and
potentially cancerous lesions, turmeric's effects on the oral cavity showed

promise (Normando, et al., 2019).



33

Chapter Two: Review of Literature

In south and southeast tropical Asia, the perennial herbal product turmeric
(Curcuma longa), which is one of the ginger’s family member, is greatly
farmed. The most beneficial portion of the plant for both culinary and medicinal
uses is the rhizome, commonly known as the "root" of this particular plant.
Curcumin, which accounts for 2-5% of the spice turmeric, is the most active
ingredient. Additionally, it has been claimed to have strong antioxidant
properties and to provide both in-vivo and in-vitro radiation protection
(Mansourian, et al., 2015).

2.8.3. Effect of chamomile on oral mucositis:

The chamomile plant, Chamomilla Recutita (CR), is native to Europe and
has adapted to various areas of Asia and Latin America. It is commonly farmed
all over the world. It is particularly prominent in the South and Southeast of
Brazil and has been utilized for therapeutic reasons for many years. According
to several research, patients who are taking CT and receiving RT for cancer of
the head and neck as well as candidates for hematopoietic stem cell
transplantation utilized mouthwashes containing chamomile extract with a
concentration of one percent. Benefits were discovered, including decreased
OM occurrence and severity, decreased discomfort, and xerostomia. As part of
the pre-transplant regimen, participants in these trials underwent substantial
doses of CT (da Silva, et al., 2021).

The plant chamomile (Chamomilla Recutita) is known for its ability to
reduce inflammation. It has long been used to treat a variety of skin and mucosal
inflammatory diseases. The anti-inflammatory, antifungal, and antibacterial
components of chamomile extract include chamazulene, bisabolol oxides,
alpha-bisabolol, spiroethers, and flavonoids. An in vitro preclinical
investigation showed that chamomile has anti-inflammatory properties, which

it does through inhibiting cyclooxygenase-2. In several clinical investigations,
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chamomile extract was examined for toxicity and proved to be fully safe for
mucosal surfaces (Elhadad, et al., 2022).
2.8.4. Effect of clove oil on oral mucositis:

Clove essential oil (CEO) (as shown in figure 2-2) is used topically for a
number of health benefits. Eugenia caryophyllata Thunb [Myrtaceae] its
bactericidal effects, fungicidal effects, antioxidation, anti-viral, anti-
inflammation, and anti-neoplasm activities have been examined in scientific
research using a range of model organisms. 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).

Due to its strong analgesic and antibacterial properties, clove oil is a well-
known treatment for toothaches. Additionally, it possesses potent antiviral and
antioxidant properties. Clove oil's primary ingredient is eugenol (Devkota and
Adhikari- Devkota, 2020).

Many cases of CIOM were treated with an herbal mouth rinses-based on
clove oil. Several studies have found that the chemicals in herbal mouth rinses-
based on clove oil had anti-inflammation characteristics in both setting of

working within or outside the living organism (Kong, et al., 2016).
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Figure (2-2): (clove oil)

Among the different fruits, vegetables, and edible plants, clove buds (
Syzygium aromaticum L.) (as shown in figure 2-3), a common household spice,
are one of the greatest sources of antioxidant polyphenols. Preclinical research
on Clovinol has already shown that it has both anti-inflammatory and anti-
ulcerogenic properties, and that it also significantly increases the levels of
stomach mucus and antioxidant defense enzymes. Additionally, repeated doses
of acute (28 days), chronic (90 days) (Mammen, et al., 2018).

Figure (2-3): (clove buds) (Britannica, 2022)
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The biological effects of clove oil include antiseptic, aphrodisiac,
antiviral, antifungal, insecticide, antioxidant, and antibacterial activity against
microorganisms. Additionally, clove oil has many other uses, including the
treatment of bronchitis, cough, fever, and sore throats. Asthma and other allergy
conditions have reportedly been treated with Syzygium aromaticum when taken
orally. The high eugenol concentration of clove bud oil contributed to its
antibacterial properties. Water distillation, steam distillation, and Soxhlet
extraction are three methods for obtaining essential oils. Although it is not
costly, this procedure can result in chemicals that are hydrolyzed, thermally
degraded, or water-soluble (Sulistyoningrum, et al., 2017).

Clove oil was used to treat irritation of the stomach, difficulty digestion,
vomiting, nausea, and abdominal distention and has aromatic, stimulating, and
carminative qualities. Phenylpropanoids, sesquiterpenoids, tannins, and
triterpenoids are the primary chemical components of cloves. Clove extracts
have demonstrated a range of biological actions, including fungicidal effects,
bactericidal effects, antitumor, antioxidation, antiviruses, and anticonvulsant
characteristics. One of the most often utilized processed products of clove is
CEO. It has a long history of usage as an analgesic and antiseptic in dental
treatment to treat toothaches. Rubefacient, carminative, and antispasmodic
properties are all present in clove oil. The oil has a distinctive flavor and taste,
and it is a light-yellow liquid. Eugenol is the essential compound of clove oil.
Eugenol content in clove oil has been shown to differ from about 45 percent to
almost 90 percent in varied studies (Devkota and Adhikari-Devkota, 2020).

Clove buds must be extracted in order to acquire the essential oil, which
has a therapeutic effect. Numerous studies have investigated the medical uses
of clove, including its use in dental care and effectiveness against numerous
different bacteria, including Eschericia coli, as well as its antifungal,

anticarcinogenic, antiallergic, and antimutagenic properties. Eugenol is
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essentially the main chemical in clove oil. Eugenol has antioxidant and
insecticidal properties that are beneficial (Ratri, et al., 2020).

One may consider clove to be the most effective antioxidant there is. One
drop of clove oil may have about 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. Benefits of clove are for mental,
emotional, and physical health. Clove has anti-inflammatory, anesthetic, pain-
relieving, antiviral, antifungal, antiviral, antimicrobial, anti-diabetic,
antithrombotic, and antibacterial effects. One of mother nature's most potent
antiseptics is cloves. The primary ingredient responsible for the therapeutic
benefits of clove buds is eugenol (Nivetha, et al., 2014).

2.9. Theoretical framework:
Parker and Smith, (2010) described the theory that fall with the present

thesis topic which is (Hall’s Care, Cure, and Core Model). Three aspects were
enumerated by Hall and these aspects including the person as patient: the
person, the body, and the illness. She was representing these three aspects as
crossed circles of care, core, and cure that affect each other. Everyone in the
health professions either neglects or takes into consideration any or all of these,
but each profession, to be a profession, must have an exclusive area of
expertness with which it practices, creates new practices, new theories, and
introduces newcomers to its practice.

September 21, 1906 was the date of born of theorist Lydia Eloise
Williams Hall in New York City. Hall’s father was a general practice doctor
and she was the first child of her family and was named after her maternal
grandmother. Hall’s family travel to York, Pennsylvania at a young age. In
1927, Lydia Hall completed the diploma degree in nursing from Hospital
School of Nursing in York. After that she got a Bachelor degree of science in

public health nursing from the Teacher’s College at Columbia University in
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New York in 1932 because of her feeling that she needs more education. Also,
many years later in practical work, she continued her learning and got a degree
of master in the sciences in teaching of natural life from Columbia University
in 1942. Finally, she completed all requirements of doctorate degree except the
dissertation (Gonzalo, 2019).

According to Hall, pathology and therapy are the purview of medicine.
Psychiatry, social work, and the ministry are just a few of the professions that,
in Hall's opinion, have gravely ignored the realm of the person. She perceived
nursing's area of competence to be the body as a whole, as well as being
impacted by the other two domains. Hall made it very apparent that the primary
goal of nursing is to provide private body care. This is recognized by the public
as entirely related to nursing, as she thought. A skilled nurse will be able to
adapt the patient's care based on the pathology and the therapy while taking into
account their individual requirements and personalities. Hall developed her
definition of nursing as having three components based on her understanding of
the patient, and she distinguished between the areas that fall within the exclusive
purview of nursing and those that are participated by other health care
professions (Parker and Smith, 2010).

2.9.1. Hall’s three aspects of nursing:

Parker and Smith, (2010) reported that the three aspects of Hall’s model
are including the Care, Cure, and Core. The cure circle is the biggest during the
acute care stage. The care circle predominates during the assessment and
follow-up step. The Care, Core, and Cure Model is Hall's conceptualization of

nursing (Figure 2-4).
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Figure (2-4): (Hall’s Care, Cure, and Core Model) (Parker and Smith, 2010).
Care:

The care represents patients’ bodies and reflects the aspect of nursing
that involves physical care. It is associated with nurses’ role in providing
comprehensive care, which encompasses attitudes and actions, such as
providing for patients’ physical and psychological needs, being attentive,
getting to know the patient, taking time, being firm, showing respect and
providing the extra touch. It also defines the role of professional nurses to
support basic daily human needs such as eating, bathing and elimination
(Sumarno, 2019).

Cure:

The "cure™ is the name given to the second stage of the nursing process,
which is partake with medicine. According to Hall (1958), this medical side of
nursing profession can be understood as either the nurse aiding the physician by
doing medical functions/ tasks or as the nurse providing the patient with comfort

and nurturing care throughout his or her medical, surgical, and rehabilitative
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treatment. Hall believed that the nursing profession was taking on an increasing
amount of the medical components of care while handing off the nurturing
aspect of nursing to less qualified individuals (Parker and Smith, 2010).
Core:

It is the patients who receive nursing care. This dimension consists of
goals; reflecting feelings and values; that have been set by the patient, rather
than by any other person involved in the care process. By using effective
communication, nurses are encouraged to recognize patients’ goals, including
social, biological, spiritual and psychological elements. The core also refers to
the emotional, spiritual and intellectual needs of the patient, which are
associated with family and the community (Sumarno, 2019).

2.9.2. Assumptions of Hall’s Care, Cure, and Core theory:
According to Priyadarshini, (2021) represents that the major assumptions
of this model are as follow:
1. The patient has the source for the energy and motivation necessary for
health and healing not the team of the healthcare.
2. The nursing three aspects should be showed as having interrelated
functions and not as independent working.
3. Finally, depending on the patient’s progress course, the three aspects of
nursing interact, and the size of the circles that representing them change.

2.9.3. The practical application of theory in the present study:

e Care: The researcher assisted the patients to manage OM through
implementing mouth care interventional protocol using either clove oil or
normal saline solution gargling procedures for seven days to help in
improving OM level and reducing oral toxicity grade.

e Cure: The researcher solved the patients’ problems including level of OM
and grade of oral toxicity through the application of an interventional
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protocol for mouth care using clove oil and normal saline solution gargling
procedures. Thus, degree of oral toxicity was decreased and level of OM
was relieved and enhanced.

e Core: The patients that diagnosed with cancer who undergoing CT and
were confirmed to have OM as a severe adverse effect of CT

administration.
2.10. Previous studies:

First study: Gupta and Prakash, (2021) performed a study in India to do
a comparison study of clove oil and clove extract on the micro-biota of oral
cavity causing dental caries and also to evaluate the fungicidal activity. The
antimicrobial properties of clove oil and clove extract was evaluated against
Halobacterium sp., Lactobacillus sp., Pseudomonas sp., Micrococcus sp. and
Streptococcus mutans (main causative bacteria of dental plaque) by the paper
disc diffusion method. For each extract three replicate experiences were
conducted against each organism. The fugicidal activity of clove oil and extract
was also evaluated against seven fungal species (Aspergillus niger, A.
fumigatus, Aspergillus sp., Alternaria sp., Rhizomucor sp., Rhizopus sp. and
Penicillium sp.) by agar disc diffusion method. Clove oil offers strong
bactericidal activity against oral cavity microorganisms. The highest inhibition
zone of diameter was seen by clove oil as compared to clove extract against the
test fungal species. The clove oil has the potential to be used as a normal
bactericidal agent for oral cavity microorganisms. The clove oil was potent
against both Gram positive and Gram-negative bacteria.

Second study: Naibaho et al., (2020) performed a study in Indonesia to
determine the effects of oral care using normal saline solution and baking
soda regarding pain and comfort in patients with OM who undergoing CT.
This is a quasi-experiment pre-posttest design with a control group. Pain
measurement was performed using the Numeric Rating Scale (NRS) while the
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comfort measurement was done by using the Daily Comfort Scale (DCS).
The technique of sampling that was used is consecutive sampling. The sample
was 40 divided into two groups. the results of this study used the Paired sample
t-test in the intervention group pre and post management revealed a great
difference in the comfort and intensity of pain. In the control group there were
also great differences in the comfort and intensity of pain. Based on the
Independent t-test, there was a great difference in pain and comfort after
gargling using normal saline solution. The findings of this study showed that
gargling using normal saline solution is potent in decreasing OM pain and
enhancing the comfort of patients undergoing CT.

Third study: Kong, et al., (2016) performed a study in Republic of
Korea to assess the effects and safety of herbal mouthwash-based on clove oil
in enhancing radiation-induced OM in patients with cancer of the head and
neck. Fourteen patients were involved in this study and randomized to either an
interventional group or a control group. The patients of the interventional group
rinsed their oral cavity with herbal mouthwash-based on clove oil during RT,
while the patients of the control group rinsed with clear water. The evaluation
of patients’ pain within the RT field was assessed with a 10 cm visual analog
scale every day, and the weight of the body was also checked every week from
the beginning of RT to eight weeks after its completion. The use of herbal
mouthwash-based on clove oil decreased the duration of grade 2 OM compared
with clear water. The use of herbal mouthwash-based on clove oil also
decreased the incidence of grade 3 OM, and minimized the duration of grade 3
OM. In addition, herbal mouthwash-based on clove oil delayed the time to onset
of OM. This single blind randomized study revealed that herbal mouthwash-
based on clove oil can have a possibly beneficial influences on decreasing or

preventing radiation-induced OM in patients with cancer of the head and neck.
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Fourth study: Agrawal, et al., (2014) performed a study in India to
investigate that plant or natural product medicine is becoming more and more
general as a safe and potent means of management for many various medical
conditions. Plants are often preferable because they are natural and do not leave
harmful chemicals in the body. The clove oil antimicrobial activity proposes its
usage as an assistance to oral cavity therapy. Oral intake of clove oil inhibits the
overgrowth of C. albicans in the Gl tract including the oral cavity. It acts as an
antioxidant and anti-inflammation agent at low concentration, whereas at higher
concentrations it acts as a pro-oxidant resulting from the promoted generation
of tissue destroying free roots. Clove oil assists in the minimization of amount
of plaque deposition on oral hard tissues. Clove oil is a medicinally essential
herbal medication, reported to have a wide variety of various actions like
antioxidation, fungicidal, antiviral, antibacterial effects, anti-inflammation,
antithrombic, antipyretic, anesthetic, anticonvulsant, antimycotic, insecticidal,
antimutagenic, antiulcerogenic. The oil is used for managing a different health
problem including pain of the teeth, indigestion, cough, asthma, pain in the
head, stress, and blood problems. There is a wide scope for researchers to
develop potent and effective formulations using clove oil.

Fifth study: McGuire, et al., (2013) performed a study to investigate
research in essential oral care interventions to update evidence-based practical
guidelines for inhibition and managing OM in patients with cancer undergoing
RT or CT. An available studies systematic review was conducted by the
essential mouth care part of the OM study group of MASCC/ISOO. Seven
interventions including: oral care protocols, dental care, normal saline solution,
sodium bicarbonate, mixed medication mouth-rinse, chlorhexidine, and calcium
phosphate were assessed. Fifty-two generalized papers were investigated by
treatment population (RT, CT, and hematopoietic stem cell transplant) and by

whether the management aimed to inhibit or manage OM. The evidence for
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essential mouth care interventions encourages the utilization of mouth care
protocols in patients receiving RT and/or CT. Nine studies were located that
investigated the impact of normal saline solution mouth-rinses on inhibition of
OM across different treatments. Many studies used normal saline solution in
conjunction with other medications, and studies using normal saline solution
alone did not show obvious benefit. Therefore, normal saline is un-hurt soft
rinse that can be beneficial for oral cavity hygiene maintenance and comfort of
the patients.

2.11. Literature synthesis:

From reviewing the previous studies, it is evidenced that OM
management can be successful and effective when using herbal and natural
product like clove oil. It was found that clove oil has a strong antiseptic,
antifungal, antibacterial, antioxidant, and antiviral properties which make it
effective in minimizing the intensity of OM and enhancing OM level when it
used regularly as an oral care protocol in patients with cancer who receiving CT
or RT. Also, from this studies revision, it was found that normal saline solution
is effective in improving OM level and provide comfort for patient who suffer
from OM when it used as mouthwash. Furthermore, both clove oil and normal
saline solution are cost-effective and can be used by patients topically and safely

compared with other medications used for OM management.
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Materials and Methods

Chapter three represents the form of research design, selection of
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samples, construction of interventional protocol, construct research instrument,

pilot study, and methods that used in data collection and analysis.
3.1. The study design:

A true-experimental design was used in the present study. It was used to
identify the effect of using clove oil versus normal saline solution in the
management of OM in patients with cancer undergoing CT. This study was
initiated from 20" October 2021 to 20" August 2022.

3.2. Administrative arrangements:

In order to initiate the present study in a formal manner, an official
request must be submitted to the official authorities concerned in this field.
Therefore, a formal administrative request had been submitted to College of
Nursing, University of Kerbala, Imam Al-Hussein Oncology Center, and Imam
Al-Hassan Al-Mujtaba teaching hospital. These official permissions were
obtained as follow:

A. Official permission from Nursing College Council/University of Kerbala at
(30 December 2021) (Appendix A-1).

B. Official permission from Iragi Ministry of Health/ Training and Human
Development Center/ Kerbala Health Department at (10" February 2022)
(Appendix A-11).

C. Official permission from Iragi Ministry of Health/ Kerbala Health
Department/ Imam Al-Hussein Oncology Center and Imam Al-Hassan AL-
Mujtaba teaching hospital at (21 November 2021) and (10" February 2022)
(Appendix A-111).
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D. Official permission for safety usage of clove oil liquid on human being

from Iragi Ministry of Health/ Registered Health Products at (30 November
2014) (Appendix A-1V).
3.3. Ethical considerations:

Before conducting the study, the researcher obtained the approval for the
ethical committee in Collage of Nursing agreement to conduct the present study
(Appendix B-1). Permission was obtained from Imam Al-Hussein Oncology
Center and Imam Al-Hassan Al-Mujtaba teaching hospital, then completely
explaining the study details to all patients and after that obtaining verbal and

written consent from them (Appendix B-II).
3.4. Setting of the study:

The study was conducted at Imam Al-Hussein Oncology Center which is
located in Kerbala Holy City and was established in 2015 and the capacity of it
includes about more than 80 beds. The center includes 11 specialized
oncologist, 35 pharmacists with good experience in their field, 40 nursing staff,
and 15 health staff. Furthermore, the center receives its patients from inside and
outside Kerbala Holy City, with a daily rate of no less than 250 patients received
CT in the center. Moreover, this study was conducted in the oncology wards of
Imam Al-Hassan Al-Mujtaba teaching hospital which is also located in Kerbala
Governorate and was established in 2020 and the capacity of it includes 492
beds. This hospital has received more than 50,000 patients since its
establishment until today, also it consists of two oncology consultant clinics,
nuclear medicine clinic, and CT and RT wards for patients with cancer.

3.5. Sample size:

The selected sample size was 30 patients divided into three groups. There
were 10 patients each for the control and the two experimental groups. The
sample was selected in systematic random sampling method. A list was

arranged for all members' inclusion population. The process involved choosing
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each individual to list, using a randomly selected starting point that was number

two. The number and size of elements in the population were determined by the
required sample. Then, the size of the population was divided through the
desired size of the sample, k was given to the size of the distance between the
selected items from the list. The size of access population was N = 72 and the
required sample size is n = 30, the value of k will be: according to the following
equation K= 72+30= 2.4 ~ 2. Thus k = 2, that means of every 2" person in the
list was including in the sample. The equation was calculated according to Gray,
et al., (2016). Also, the researcher was excluded from selecting the elements of
the sample to prevent the occurrence of any bias during the selection process
and to give strength to the research, thus the task of selection was assigned to

another person.
3.6. Sample of the study:

A probability (Systematic random) sample consists of 30 patients
selected from patients with cancer who are undergoing CT and was confirmed
by the researcher with OM and who were treated in Imam Al-Hussein Oncology
Center and oncology wards of Imam Al-Hassan Al-Mujtaba teaching hospital
in Kerbala Governorate. A ten patients were enrolled as a control group, ten
patients were assigned to the experimental group by using clove oil and ten
patients were assigned to the experimental group by using normal saline
solution. The two study groups participants were exposed to an interventional
protocol (applying clove oil for seven days and applying normal saline solution
in the same time). The randomized distribution of study samples was achieved
by using a randomized list to ensure an equitable distribution of eligible patients
in each of the study groups. The allocation was performed by a strange examiner
to ensure bias absence in the distribution.

The selection criteria of sampling method were established as follow:
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3.6.1. Inclusion criteria of the sample:

1.

4.
S.

Male and female patients with a medical diagnosis of cancer that are
confirmed by researcher to have OM as a result of CT in the oncology units.
Patients with oral cavity swabs reveal positive bacterial or fungal infection
related to OM.

Patients who accept to participate and willing to follow the treatment until
the end of the study.

Patients with all levels of education.

Patients with age (18 to 60) years old.

3.6.2. Exclusion criteria of the sample:

1.

Patients who was refused participate in the study.

2. Patients who was not continuing CT.
3. Participants of the pilot study.

4,
5

. Poor mouth hygiene patients or those with unhealed wounds in the oral

Patients who was not continuing the intervention protocol because of death.

cavity or oropharynx, who their swabs reveal no infection related to oral

mucositis.
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3.7. Steps of the study:

This study is done according to following steps:

3.7.1. Interventional protocol:

This interventional protocol was made after reviewing scientific

references and previous studies, in addition to the researcher’s experience in the

direction of caring for patients with OM patients undergoing CT. This

interventional protocol is designed to include how to relieve the severity and
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facilitate the healing process of OM by using clove oil and otherwise using

normal saline solution to perform the same purpose. Therefore, this
interventional protocol includes two basic procedures (clove oil and normal
saline solution), as the patients were divided into two interventional groups, the
first measurement was made for each of them, and then they were subjected to
the intervention for seven days, and then the second measurement was made to
determine the effect of the interventional protocol towards levels and stage of
OM.

3.7.2. Preparation of swabs and cultivation procedure:

Oral swab was taken from all patients in each of the three groups (clove
oil group, normal saline solution group, and control group) before starting
interventional protocol in order to confirm OM by the presence of bacterial or
fungal infection that related to it (Appendix C-I).

Taking into consideration that the financial cost of oral cavity swabs
materials and swabs cultivation in the laboratory were fully tolerated by the
researchers in order to reduce the financial burdens that may negatively affect
patients or they cannot afford it.

The swabs were taken by the researchers according to a standardized
procedure. Swabs were collected by a cotton roll, placed in the mouth at the
orifices of the major glands and was removed after that. Simply, after
mouthwash with water the swabs were collected at the temperature of the room
and at least three hours after the last meal and the patients were advised to
prevent drinking one hour before taking oral swabs (Navazesh, 1993). It was
taken with the assistance and direction of the specialized microbiologist
supervisor (Appendix C-1I) and was sent to the laboratory where it underwent
the following standardized steps (Liofilchem, 2015) :

1. 32,5 gm of Sabouraud Dextrose Agar (SDA) medium in one litter of

distilled water was suspend.
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2. After that, it was heated with multiple excitation and was boiled for full

one minute to melt the medium completely.
It was placed in Autoclave for complete (15) minutes and at 121 ° C.
It was cooled to (45 to 50)°C and put into petri-dishes or tubes.

Cultivation was carried out on a bacterial medium.

S e

Incubation for 24 hours at a temperature of 27-28 C°, where the emergence
of yeasts on the plates was observed.

7. Microscopic examination of dishes using an oil lens. It was viewed first
with a lens of (X40) and then (X100) for the purpose of magnification.
Finally, the results of the oral cavity swabs appears after 24 hours from

sending it to the laboratory, the samples with positive swabs results indicate the
presence of infection by the bacteria or fungi related to OM, and the samples
with negative swabs results indicate that there was no infections by bacteria or
fungi related to OM (Appendix C-I11).

3.7.3. The study instrument:

An instrument was conducted to determine the effects of the
management of OM using clove oil versus normal saline solution on patients
undergoing CT through data collection, which contain three parts as follow:
3.7.3.1. First part ( Socio-demographic characteristics and clinical data):

It is concerned with the patient’s socio-demographic data that include
(age, gender, social status, level of education, smoking history, chronic
diseases, medication used for chronic diseases, period of treating with CT)
(Appendix D-1).
3.7.3.2. Second part (Word Health Organization Oral Toxicity Scale):

This part is concerned with Oral Toxicity Scale which is developed by
the World Health Organization (WHO), (1979). It contain (5) stages of OM
which include stage (0) have described as (no symptoms and diet is normal),

stage (1) described as (soreness with/without erythema and solid diet possible),
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stage (2) described as (erythema and ulcers , soft or liquid diet possible), stage

(3) described as (confluent ulcerations with/ without exudates , liquids only),
and finally stage (4) described as (deep ulcerations and/or necrosis and oral
alimentation impossible) and this last stage was considered life-threatening
(Appendix D-11).

3.7.3.3. Third part (Oral Mucositis Assessment Tool):

This part is concerned with Oral Mucositis Assessment Tool which is
constructed by Cancer Institute of New South Wales (CI-NSW), (2019) and
manipulated by the researcher according to the experts’ opinion. It includes 13
domains each of them contains three items as a scoring levels in which the sum
of the final scores ranged from: minor inflammation (13-20), moderate
inflammation (21-26), and severe inflammation (27-39). These 13 domains
include: voice, swallow, mucous membranes, saliva, tongue, lips, gums,
teeth/dentures, ability to maintain nutrition, analgesic requirements, evidence

of infection, taste, and self-care assessment (Appendix D-II11).

3.8. Testing the validity and reliability for instrument:

3.8.1.The study instrument validation:

The term validity indicates how does the collected information cover the
real examination’s area. Measuring what the instrument intended to measure is
basically the meaning of validity. The four main kinds of validity include:
(face, content, construct, and criterion) validity (Taherdoost, 2016).

The interventional protocol and the study instrument underwent series of
revisions and modifications and was achieved by 15 experts from different
scientific branches (Appendix J-1), each of those experts had greater than ten
years of experience in their field of specialty. The researcher proposed each
expert member to review the study instrument for content, simplicity, relevance,
style, and suitability. Each expert revised the instrument in terms of the

scientific content, sequence of information and its competence to perform the
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purpose of collecting the sample. So, the modification was made to the

instrument according to experts’ recommendation.

3.8.2.

The content validation:

It is defined as the questionnaire elements’ relation and representation of

the aimed construct for the purpose of special evaluation (Yusoff, 2019). The

researcher performed content validation and content validity index depending
on this reference. Both World Health Organization (WHQ) Oral Toxicity Scale

and Oral Mucositis Assessment Tool was translated to Arabic language by back

Brisilin’s back translation model. The steps that were taken for applying content

validity process according to the following:

1)

2)

3)

4)

5)

Preparing the validation from the experts’ review that was had the
understanding about the process and the clear expectations.

The researcher distributed questioner to five experts that are greater than
ten years of profession experience in the field of specialty, these experts
are (1) expert from college of nursing/ University of Baghdad, (1) expert
from college of nursing/ University of Kerbala, (2) experts from college
of nursing/ University of Kufa, and (1) expert from College of Nursing/
Al-Safwa University College.

Content validity was conducted by face to face through researcher
meeting with experts and by sent form of the questionnaire to the experts
online.

Reviewing items was clearly provided to the experts and they were giving
score for each item and also provided comments on some items and all
comments was taken in consideration by the researcher. The scores
provided through the experts on each the independent item based on
relevant scales.

Finally, calculate the content validity index (CV1).



Chapter Three: Materials and Methods 55
Oral Mucositis Assessment Tool: Number of experts was five. Experts

in agreement for each question were (5,5,5,5,5,5,5,5,5,5,5,5,5). Universal
agreement (UA) for each itemwas (1,1,1,1,1,1,1,1,1,1,1,1 and 1). I-CVR (ltem
Level Content Validity Index) for each itemwas (1,1,1,1,1,1,1,1,1,1,1,1 and 1).
S-CVI\ Ave ( The Scales\Levels of Content Validation Index (CVI) Based on
an Average Method) of this scale was (1) and this value acceptable for CVI.
The term of S-CVI\UA was explained as ( "Scale-Level Content Validity Index
Based on the Universal Agreement ) Method" and it was (1) (Yusoff, 2019).
The average of proportions of all items were judged as relevant across five
experts were (1) (Appendix J-11).

3.8.3. Face validity:

It is the extent to which respondents of the test represents the content of
an instrument and its items as related to the area in which the instrument is being
used. Also, face validity as defined by other researchers refers to the extent of
raters’ judgement about the items of an evaluation instrument whether it is
appropriate to the aimed construct and evaluation objectives or not. The face
validity raters involved: the person who really take the test, the users who are
nonprofessional and working with the test results, and the general population
(Yusoff, 2019).

There are six steps of response validity process as follow:

1) The first step was preparing responses steps of validity form to that the
raters, who had an understanding for this process and the clear
expectations.

2) The researcher distributed questionnaire to ten experts that are have ten
years of professional experience in their fields or more, these experts are
(3) from faculty members of College of Nursing \University of Baghdad,
(2) from faculty members of College of Nursing \University of Kerbala,

(2) experts from Kerbala Health Department / Imam Al-Hussein Oncology
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Center , (1) expert from the college of nursing/ University of Warith Al-

Anbiyaa, (1) expert from College of Nursing/ University of Al-Ameed,
and (1) expert from faculty members of Al-Zahrawi University College.

3) The process of response validity done by face to face or by online
assessment method.

4) In this step, domain of items was sent to panel of the raters. Reviewers
were asked to review these items before submitting the score for it.
Reviewers are encouraged for providing a written comment for improving
an understanding and clarity of each item.

5) After completing review of each item, the reviewers were asked for
providing the scores for all items. Then the researcher was received scores
responses from the reviewers.

6) There were two forms of Face Validity Index (FVI), I-FVI for the items
and S-FVI for the scale and items Proportion of scale that complete
comprehension scales and a clarity of three or four by all reviewers (S-FVI
/UA). In this last step the Face Validity Index (FVI) was calculated:

Oral Mucositis Assessment Tool: Number of raters was (10). Raters in
agreement for each question were (8, 10, 10, 9, 10, 8, 10, 8, 9, 9, 8, 7, and 8).
Universal agreement (UA) for each itemwas (0,1,1,1,1,1,1,0,1,0,0, 1, and
1). I- FVI (Item Face Validity Index) for each item was (0.8,1,1,1,1,1,1, 0.8,
1, 0.9, 0.8, 1, andl). S-FVI\Aveof this scale was (0.94) and this value was
acceptable for FVI (Yusoff, 2019). S-FVI\UA was (0.9). Proportion average of
the item’s judgement as comprehension and the clarity across the ten experts
was (0.93) (Appendix J-111).

3.9. Clove oil experimental group:

This group consists of 10 patients who were treated at Imam Al-Hussein
Oncology Center. Before starting clove oil interventional protocol, a detailed

medical history and oral cavity history was obtained from each patient and oral
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swab was taken from patient’s oral cavity and sent to the laboratory for culturing
to confirm that there is bacterial or fungal infection related to OM. The
researcher took 15 to 20 minutes to conduct the interview, collect
comprehensive data, and take an oral swab from each patient.
3.9.1. Clove oil gargling procedure and usage instructions:

The gargling procedure using clove oil was considered as in-house-
adopted protocol and all patients in this group were instructed to adhere to the
correct method of the steps of the interventional protocol using clove oil, as well
as to adhere to the list of instructions attached with the steps, in order to make
the interventional protocol successful. The gargling procedure was prepared
according to a standardized method and was administered as a topical method to
the mouth and in similar amount, dosage form and duration for all patients in
this group and under the supervision of the researcher and the supervisor
oncologist.

The recommended dose of clove oil that used in the present study was
based on those generally used in obtainable experiences, or on clinical practice.
But, with herbal natural products it is usually not obvious what the standard
doses are needed to the potency and safety equilibrium, and the preparation of
these natural herb products may vary from one manufacturer to another.

3.9.2. Clove oil gargling steps:

Nivetha, et al., (2014) and Basch, et al., (2008) were reported that the
using of clove oil for human being should be according to the following steps:

1. Put two to three drops of clove oil into the small single-use container.
2. Add one-fourth to one-half small spoon (teaspoonful) of olive oil to the
container.
3. Mix these oils using disposable spoon.

4. Put a single-use cotton swab into the oil mixture until it is saturated.
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5. Place the cotton swab saturated with oil on the painful and inflamed areas of

the mouth for 10 seconds, be sure not swallow this oil.

6. Once the oil has applied to all the inflamed and painful areas of the mouth,

gargle with about 20 to 30 ml of distilled water using a disposable cup for 30

seconds and then spit out it.

7. Repeat these steps three times daily after each meal.

The steps of the interventional protocol were firstly applied by researcher
in front of the patients and their relatives, in order to practically teach them how
to apply the correct steps and to ensure that no errors will be occur in the steps
when the patients starting mouth care using the clove oil (Appendix-E).

3.9.3. Instructions to be adhered:

1. This group was instructed to avoid any drugs or mouth-rinse solutions for
OM.

2. All patients were advised to perform better oral hygiene and to clean their
teeth three times per day with a smooth toothbrush (after every meal). They
were also advised to replace their toothbrush regularly to minimize the risk
of infection.

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 coarse or crispy foods
because they may destroy the lining of the mucous membrane 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.

3.9.4. Clove oil group materials:

The budget of the materials that used for clove oil experimental group
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were fully tolerated by the researcher to avoid the financial burden on the

patients and it includes the following materials:

12 boxes of clove oil , each box contain 30 ml of the oil.

24 boxes of olive oil, each box contain 80 ml of the olil.

350 single-used small plastic containers.

350 single-used small micropipettes.

12 boxes of cotton swabs, each box contain 100 pieces.

12 boxes of distilled water bottles, each box contain 12 bottles.

12 boxes of single-use cups, each box contain 100 cups.

© N o gk~ DN E-

A list of clove oil gargling procedure usage steps and the instructions that
should be followed was printed for each patient (Appendix-F).

Each patient was provided with 1 box of clove oil 30 ml, 2 box 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
bottles, and a box of single-use cups which contain 100 cups.

3.10. Normal saline solution experimental group:

Also like previously mentioned in clove oil experimental group, normal
saline solution group was undergoing the same details, so that this group
consists of 10 patients who were treated at Imam Al-Hussein Oncology Center.
Before starting normal saline solution interventional protocol, detailed medical
history and oral cavity history was obtained from each patient and oral swab
was taken from patient’s oral cavity and sent to the laboratory for culturing to
confirm that there is bacterial or fungal infection related to OM. The researcher
took 15 to 20 minutes to conduct the interview, collected comprehensive data,
and took an oral swab from every patient. Also, all patients were assigned to a

completely oral cavity assessment to determine any problems not related to OM.
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3.10.1. Normal saline solution gargling procedure and usage instructions:

Also, the gargling procedure of normal saline solution was considered as
in-house-adopted protocol and all patients in this group were instructed to
adhere to the correct method of the steps of the interventional protocol using
normal saline solution, as well as to adhere to the list of instructions attached
with the steps, in order to make the interventional protocol successful. The
gargling procedure was prepared according to a standardized method and was
administered as a mouth rinsing and in similar amount, dosage form and
duration for all patients in this group and under the supervision of the researcher
and the supervisor oncologist.

Patients who randomized to the normal saline experimental group were
used normal saline solution (NaCl 0.9% water solution) for oral rinsing. The
recommended dose of normal saline solution that used in the present study was
based on those generally used in obtainable experiences, or on clinical practice.
3.10.2. Normal saline solution gargling steps:

Bhatt, et al., (2010) stated that normal saline dose which is accepted and
required for mouthwash was 30 ml and the researcher instruct the patients to
adhere to the gargling procedure according to the following steps:

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

2. Emptying the normal saline solution into a single-use cup.

3. Gargling 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.

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

5. Repeating these steps three times daily after each meal.

3.10.3. Instructions to be adhered:
1. This group was instructed to avoid any drugs or mouth-rinse solutions for
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OM.

2. All patients were advised to perform better oral hygiene and to clean their

teeth three times per day with a smooth toothbrush (after every meal).
They were also advised to replace their toothbrush regularly to minimize
the risk of infection.

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 coarse or crispy foods
because they may destroy the lining of the mucous membrane or gums
which may exacerbate the problem.

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.

3.10.4. Normal saline solution group materials:

Like the clove oil experimental group which was previously mentioned,

the budget of the materials that used for normal saline solution experimental

group were fully tolerated by the researcher to avoid the financial burden on

the patients and it includes the following materials:

1.

4.

24 bottles of normal saline solution (NaCl 0.9%), each bottle contain 500
ml.

12 boxes of single-use cups, each box contain 100 cups.

3 boxes of single-use syringes sized 50 ml; each box contains 100
syringes.

A list of normal saline solution gargling procedure usage steps and the
instructions that should be followed was printed for each patient
(Appendix-G).

Each patient was provided with 2 bottles of normal saline solution (NaCl
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0.9%), 30 single-use syringes sized 50 ml, and a box of single-use cups which

contain 100 cups.
3.11. Patients’ follow up method:

During the period of both clove oil interventional protocol and normal
saline solution interventional protocol, which consist of seven days, the
researcher was followed up the patients three times per day and reminded them
to adhere to the steps of the interventional protocol for both clove oil and normal
saline solution and to the instructions attached to the protocol, this was done
through phone by establishing communication groups through social media
sites, which include (WhatsApp and Telegram) and were named as clove oil
experimental group and normal saline solution experimental group. Also,
patients having no social media sites were followed up using the telephonic
(SIM-Card) communication (Appendix-H). During this follow up, the
researcher was monitored the progress of the OM level and the effect of clove
oil interventional protocol and the extent of patient’s response to it (Appendix-
).

3.12. Control group:

This group consists of 10 patients who were treated at oncology wards of
Imam Al-Hassan Al-Mujtaba teaching hospital and were not undergone any
interventional protocol for OM. The researcher collected the same details as in
the previously mentioned two experimental groups, detailed medical history
and oral cavity history was obtained from each patient and oral swab was taken
from patient’s oral cavity and sent to the laboratory for culturing to confirm that
there is bacterial or fungal infection related to OM. The researcher took 15 to
20 minutes to conduct the interview, collect comprehensive data, and take an
oral swab from every patient. Also, all patients were assigned to completely oral
cavity assessment to determine any problems not related to OM. All patients

were clinically assessed at two detached time intervals: firstly, when
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interviewing the patients and the second time after seven days from the first

measurement.
3.13. Pilot study:

A Pilot study was applied to six patients who had the same criteria of the
study sample and treated in Imam Al-Hussein Oncology Center and in oncology
wards of Imam Al-Hassan Al-Mujtaba teaching hospital in Kerbala
Governorate. The pilot study samples were divided into two samples of an
experimental group by using clove oil, two samples of experimental group by
using normal saline solution, and two samples of control group. It was
conducted for the period of 3" January 2022 to 15" January 2022. It was
selected by systematic random sampling method. Pilot study sample was
isolated from the main study sample.

Firstly, pre-test was made to the patients through the instrument to assess
for the severity of inflammation and the stage of OM and then implement the
interventional protocol for seven days . Then, the researcher was doing the
second measure after completing seven days from the first measurement. The
result of the pilot study was indicated that the questionnaire is clear for patients.
The researcher was taken 15-20 minutes to complete the questionnaire for each
patient. The questionnaires' items are clear and applied.

Furthermore, each patient of the pilot study samples in clove il
experimental group was provided with 1 box of clove oil 30 ml, 2 box 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
bottles, and a box of single-use cups which contain 100 cups. Also, each patient
of the pilot study samples 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.

Also, a list of clove oil and normal saline solution gargling procedure usage
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steps and the instructions that should be followed was printed for all patients in

both two experimental groups in the pilot study.
3.13.1. The purpose of pilot study:
1. To test the feasibility and to determine the time required to fill the
questionnaire.
2. To assess the clarity and comprehensiveness of the content of the
questionnaire by the participants.
3. To find out the reliability of the questionnaire.
4. To detect the total time required for each patient.
3.13.2. Pilot study results:
1. The questionnaire was clear.
2. The time needed to fill out the socio-demographic and clinical data part and
the two scales (WHO Oral Toxicity Scale and Oral Mucositis Assessment Tool)
was 15-20 minutes.
3.14. Reliability of the questionnaire format items:

One of the major and greatly used tool to collect information is the
questionnaire. Obtaining related data in most realistic and righteous manner is
the main questionnaire objective. Reliability refers to the extent to which a
phenomena measurement offers a balanced and consistent result. Repeatability
is also one of the reliability interests. For example, if repeated measurement
made by the test under stable conditions will give the same finding, then a scale
or testis called reliable. It is very important to test for reliability because it refers
to the coordination across the items of a measuring questionnaire (Taherdoost,
2016).

The accepted coefficients reliability of the used study questionnaire
regarding internal consistency (Alpha Cronbach) is 0.70 (as shown in table 3-

1) by findings calculation in which the instrument was effective, significant,
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and valid to the research topic of (effect of using clove oil versus normal saline

solution in the management of OM among patients undergoing CT).
Table (3-1): Reliability coefficient of the research instrument concerning

internal consistency (Alpha Cronbach):

Reliable coefficient Alpha Standard | Assessment
(Cronbach - lower
a) value
WHO Oral Toxicity Scale 0.82 0.70 Verified
Oral Mucositis Assessment Tool 0.93 0.70 Verified

3.15. Assessment method:

All patients in the three groups were assigned to complete oral cavity
assessment to investigate any problems not related to OM. All patients were
clinically assessed at two detached time intervals: firstly, before starting the
interventional protocol and the second time after seven days from the beginning
of an interventional protocol as the following steps:

1. The severity and stage of OM were assessed using the World Health
Organization Oral Toxicity Scale (WHO grading system), (1979): grade zero
(no symptoms, normal nutrition), grade one (soreness with/without redness
or erythema, solid diet possible), grade two (ulcers and oral erythema, soft or
liquid diet possible), grade three (ulcerations with/ without exudates, liquids
only), and grade four (deep ulcerations and/or necrosis, oral alimentation
impossible). The clinical evaluation of each patient was done by the
researcher and the supervisor oncologist who supervised the research inside
the hospital to identify the stage of OM.

2. The patient’s oral cavity and their ability to self-care was assessed and the
risks of oral complications was identified using the oral assessment tool. The
patients were instructed to answer each question related to their condition
from the researcher exactly and truthy and this was repeated two times, in the

first day of interview and in the seventh day from the first meet. Also, the
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clinical evaluation of each patient was done by the researcher and the

supervisor oncologist who supervised the research inside the hospital to
determine the severity of the inflammation of the oral cavity resulting from
OM.

3.16. Data collection:

The data collection process was carried out through the interview
technique. The researcher and the oncologist supervisor measured the oral
toxicity and OM level and recorded them in the study instrument. The data were
collected for study sample in the period from 13" February 2022 to 19" April
2022. The researcher took 15-20 minutes to collect data and to fill out the
questionnaire completely from each patient. The data were collected through

two times (as shown in figure 3-2).
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Data collection method

Data and swabs were Data and swabs were Data and swabs were collected
collected from the clove collected from the from the control group (n=10)
oil experimental group normal saline for (15-20) minutes in Imam Al-

(n=10) for (15-20) experimental Hassan Al-Mujtaba Teaching
minutes in Imam Al- group(n=10) for (15-20) Hospital to prevent
Hussein Oncology minutes in Imam Al- contamination with confounding
Center Hussein Oncology factors
Center

First measurement

Data were collected before the implementation of the interventional protocol (application of
clove oil and normal saline solution

Second measurement

The data were collected The data were collected
from the clove oil from the normal saline
experimental group for experimental group for

The data were collected
from the control group
for (15-20) minutes
after seven days
without applying the
interventional protocol

(15-20) minutes after (15-20) minutes after
seven days of seven days of completing
completing the the interventional

interventional protocol protocol

Figure (3-2): (Flowchart of the data collection method)
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3.17. Rating and scoring:

The rating and scoring of the items were done according to the following
manners:

3.17.1. Rating and scoring for WHO Oral Toxicity Scale:

World Health Organization oral toxicity scale was measured by rating
according to the stages of OM as follow:

e No symptoms, (Normal nutrition) = 0

e Soreness + Erythema, (solid diet possible) =1

e Erythema, Ulcers, (soft or liquid diet possible) = 2

e Confluent ulcerations with/ without exudates, (liquids only) =3

e Deep ulcerations and/or necrosis, (oral alimentation impossible) = 4
3.17.2. Rating and scoring for level of oral mucositis:

The oral mucositis severity level was scored according to 13 domains,
each of these domains contains three items as a scoring level of severity which
was described according to the type of item and the sum of these domains at the
end determines the level of OM whether it is mild inflammation, moderate
inflammation or severe inflammation and as the following:

e Mild inflammation = 13-20

e Moderate inflammation = 21-26

e Severe inflammation = 27-39
3.18. Statistical data analysis:

The data analysis process was used this study to evaluate the findings of
the study by the usage of the Statistical Package of Social Sciences Version 25
Program (SPSS ver.25) that are as follow:

3.18.1. Descriptive statistical analysis:
e Frequency (f.), mean of score (MS), standard deviation (SD), and
percentage (%): were used in tables in order to get the total results of the

sample and to make a comparison between the variables.
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o = Frequencies « 100
- Sample Size

% = Percentage

3.18.2. Inferential statistical analysis:

Chi square test (X?) to study the relationship between the socio-
demographic characteristics of patients in the three study groups.
Shapiro-Wilk test to study the normal distribution of the study variables.
Marginal Homogeneity Test (MH) to study the differences between the
level of oral toxicity and OM pre and post applying the procedure in each
of the three groups.

Kendal-Taue test (z) to study the differences between the study groups pre
and post applying the procedure.

Mann-whitney test (U), to study the differences between the mean levels
of oral toxicity and OM between study groups pre and post applying the
procedure.

Independent sample t-test to study the differences between the cumulative
total mucositis assessment score pre and post applying the procedure
between study groups pre and post applying the procedure.

The significance threshold differences at (p-value <0.05) were considered
significant statistically.

The significance threshold differences at (p-value <0.01) were considered

significant very important statistically.

3.19. Limitations:

There are a few significant limits to consider:

During samples collection, there was shortage in the samples due to the
nature of the problem being studied. Therefore, there were restricted
patients’ number, which confirms the importance of performing a future

study on a larger sample size.
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2. The researcher was suffered from lack of references because the research

Is unique and original. So, this articles lack in the field of clove oil effects
on OM caused a great difficulty when comparing the findings.
3. Each group of the study was taken long time to confirm the evidence of

the presence of infection by taking oral swabs to the laboratory.
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Chapter Four

Results of the Study

This chapter represents a detailed research results as explained through

72

the variables’ data analysis and systematically organized in tables in the form

that is consistent with the objectives of the research.

First: Sociodemographic and clinical data:

Table (4-1): Distribution of patients in three groups according to their

sociodemographic characteristics:

_ Clove Qil sNa(Ijirr:Zal Control NG
Variable n=10 =10 n=10 D
f % f % f | %
20-30 2 20 2 20 1 |10
Age 31-40 3 30 1 10 5 | 50 | 6.846
(years) 41-50 4 40 2 20 2 | 20 | 0.339
>50 1 10 5 50 2 | 20
Gender Male 5 50 7 70 4 | 40 | 1.861
Female 5 50 3 30 6 | 60 | 0.534
Single 2 20 2 20 1 | 10
Marital Married 8 80 8 80 7 | 70 | 4.487
status Divorced 0 0 0 0 1 | 10 | 0.611
Widowed 0 0 0 0 1 |10
Noreador | 5 | o | 5 | 20 | 2 | 20
write
Read and 1 10| 3| 3 |[1]10
. write
Edffea\f;?”a Primary | 4 | 40 | 4 | 40 | 4 | 40 g:ggg
Middle school | 1 10 1 10 0 0
Secondary 3 30 0 0 2 | 20
University or 1 10 0 0 1 1 10
above

p: p value, X?: chi square Test

Table (4-1) show that no statistically significant differences were seen

between the three study groups regarding patient demographical characteristics
(P > 0.05). The highest percentage of patients (40%) are between 41 and 50
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years old in the clove oil group, 50% are >50 years old in the normal saline

solution group, and 50% are between 41 and 50 years old in the control group.

Regarding the gender of patient about half of them are male in clove oil group

50% and 70% in normal saline group, but 60% are female in control group.

Most of patients' 80% clove oil group, 80% normal saline group, 70% control

group are married. The highest percentage of patients 40% in each group are

with a primary education level.

Table (4-2): Distribution of patients in three groups according to their clinical

data:
Clove Oil | Normal saline Control X2
Variable n=10 n=10 n=10
f % f % f ] % P
Current smoker 0 0 0 0 1 10 4.200
Smoking Previous smoker 3 30 6 60 5 50 0'380
Never smoked 7 70 4 40 4 40 '
< 4 months 4 40 6 60 6 60
Chemothera 4-8 months 5 50 4 40 1 10 7.095
py duration 8-12 months 0 0 0 0 2 20 | 0.192
>12 months 1 10 0 0 1 10
Diabetic 1 10 0 0 0 0
Chronic . 0
disease Hypertension 0 0 1 10 1 10 1
No 9 90 9 90 9 90
Insulin
Metformin 1 0 0 0 0 0
Gloucovance
Medications lasix 0 0 0 0 1 10 8
No 9 90 10 100 9 90

p: p value, X?: chi square Test

Table (4-2) show that no statistically significant differences are seen

between the three study groups regarding patient clinical data (P > 0.05). It
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shows that all patients are not smokers and most of them in the clove oil group

70% had never smoked, while in the normal saline solution group by 60% and
control group by 50% are previous smoker. The therapy duration for most of
them 60% in normal saline solution group and control group is less than 4
months, but it is between 4-8 months for 50% of them in clove oil group.

Second: Comparison of oral toxicity:

Table (4-3): Comparison oral toxicity degree pre and post the application of

clove oil:
Clove Oil
Oral Toxicity pre post MH/p
f % f %
I 0 0 8 80
I 4 40 2 20
11 4 40 0 0 2921
v 2 20 0 0 0.003**
V 0 0 0 0
M+SD 2.8 +0.789 1.2 +0.422

MH: Marginal Homogeneity Test, **: p value <0.01.

Table (4-3) reveals that the distribution of patients undergoing CT
according to the oral toxicity degrees at pre and post self-administered
interventional protocol using clove oil, 40% of patients have grade Il and Il
oral toxicity before applying clove oil, but after being given intervention for
seven days 80% of patients are at grade (I), and there are significant statistical
differences between pre and post applying clove oil (P=0.003). Therefore, the
application of clove oil interventional protocol significantly reduces the degree
of oral toxicity in patients receiving CT, as symptoms were absent in the

majority of patients after applying it.
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80%

60%

40%

20%

0%

Figure (4-1): (Comparison oral toxicity degree pre and post the application of
clove oil)
Table (4-4): Comparison degree of oral toxicity at pre and post the application

of normal saline solution:

Normal saline

Oral Toxicity pre post MH/p
f % f %
| 0 0 2 20
I 4 40 5 50

Il 2 20 3 30 2714

v 4 40 0 0 0.007**
V 0 0 0 0
M+SD 3 +0.943 2.1 £0.738

MH: Marginal Homogeneity Test, **: p value <0.01.

Table (4-4) revealed that the distribution of patients undergoing CT
according to the oral toxicity degrees at pre and post self-administered
interventional protocol using normal saline solution, 40% of patients have
grade Il and IV oral toxicity before applying normal saline solution, but after
being given treatment for seven days 20% of patients are at grade (1), 50% at
grade I1, and there were significant statistical differences between pre and post
application of normal saline solution (P=0.007). Therefore, the application of

normal saline solution significantly reduces the degree of oral toxicity in
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patients receiving CT, as symptoms are absent in the 20% of patients, and no

patient remained in the 1V degree after applying it.

50%
40%

30%

0% 007**

10%

0%
° post

pre

Figure (4-2): (Comparison oral toxicity degree pre and post the application of
normal saline solution)

Table (4-5): Comparison degree of oral toxicity at pre and post the first
measurement in control group:

Control group
Oral
.. Pre post MH/p
Toxicity - % - %
I 0 0 0 0
] 3 30 1 10
i 4 40 3 30 2.236
\Y/ 3 30 6 60 0.025*
\Y 0 0 0 0
M+SD 3 +£0.817 3.5+0.707

MH: Marginal Homogeneity Test, * p value <0.05,

Table (4-5) reveals that the distribution of patients undergoing CT
according to the oral toxicity degrees in control group, 40% of patients have
grade 111 oral toxicity when starting collecting data, but after seven days 60%
of patients at grade (IV), and there are significant statistical differences

between pre and post seven days (p=0.025). Therefore, not implementing the
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interventional protocols significantly increases the degree of oral toxicity in
patients receiving CT.

60%
50%
40%
30%
20%
10%
0%

Figure (4-3): (Comparison oral toxicity degree pre and post in the control
group)
Table (4-6): Comparison oral toxicity degree between clove oil group and

normal saline solution group at pre and post the application of clove oil, and
normal saline solution:

pre post
Oral . Normal . Normal
Toxicity Clove Qil saline T Clove Qil saline T
1 % | f | % P ] % | f | % P
I 0 0 0 0 8 80 2 20
I 4 40 4 40 0.104 2 20 5 50 0.600
I 4 40 2 20 0.623 0 0 3 30 0.000%*
v 2 20 4 40 ' 0 0 0 0 '
Vv 0 0 0 0 0 0 0 0
Ulp w
M+SD 2.8+0.789 | 3+0.789 44/ 1.2+0422 | 2.1 +0.738
0.006
0.630 -

7. Kendal-Taue test, U; Mann-whitney test, **: p value <0.01.
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Table (4-6) shows no significant statistical differences (p=0.623,

p=0.630) in oral toxicity degree between clove oil and normal saline solution
group before interventional protocol, but after seven days of intervention there
are significant statistical differences (p=0.000, p=0.006) between both groups
in favor the clove oil group. Therefore, clove oil cures oral toxicity much more
than normal saline solution.

Table (4-7): Comparison degree of oral toxicity between clove oil group and

control group at pre and post the application of clove oil:

pre post
Oral . Control . Control
Toxicity Clove Oil group T Clove Oil group T
f ] % | f | % P f ] % | f | % P
I 0 0 0 0 8 80 0 0
I 4 40 3 30 0.122 2 20 1 10 0.825
1 4 | 40 | 4 |40 | o5 | O 0 3 | 30 |4 000%
\Y 2 20 3 30 0 0 6 60
\/ 0 0 0 0 0 0 0 0
28 + U/p U/p
M+SD T 3 +0.817 43/ 1.2 +0.422 | 3.5 +0.707 1/
0.789 0.573 0.000%*

T: Kendal-Taue test, U; Mann-whitney test, **: p value <0.01.

Table (4-7) reveals no significant statistical differences (P=0.725,
P=0.573) in oral toxicity degree between clove oil and control group before
interventional protocol, but after seven days there are significant statistical
differences (P=0.000, P=0.000) between both groups in favor the clove oil
group. Therefore, clove oil cures oral toxicity much more than disapplication
of the interventional protocol.

Table (4-8): Comparison degree of oral toxicity between normal saline solution

group and control group at pre and post the application of normal saline

solution:
pre post
Oral Normal Control Normal Control
Toxicity saline group t saline group !
f ] % | f | % P f | % | f | % P
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I 0 0 0 0 2 20 0 0
1 4 | 40| 3 | 30 5 [ 50 ] 1 |10 | .0
1 2 | 20] 4 [40] 0999 | 3 [ 30| 3 |30 | " .
WY 4 | 40 | 3 | 30 0 0 6 | 60 |
\% 0Ol 0] oO0o O 0 0 0 0
U/p U/p
M+SD 3+0.943 | 3+0.817 50/ |21+0.738|3.5+0.707 | 10/
0.999 0.002**

7: Kendal-Taue test, U; Mann-whitney test, **: p value <0.01.

Table (4-8) shows no significant statistical differences (P=0.999,
P=0.999) in oral toxicity degree between normal saline solution and control
group before interventional protocol, but after seven days there are significant
statistical differences (P=0.000, P=0.002) between both groups in favor the
normal saline solution group. Therefore, normal saline solution cures oral
toxicity much more than disapplication of the interventional protocol.
Third: Comparison of oral mucositis levels
Table (4-9): Comparison level and total cumulative score of oral mucositis pre

and post the application of clove oil:

Clove Qil

Oral Mucositis pre post MH P. Value

f % f %

Mild 1 10 10 100

Moderate 6 60 0 0
Severe 3 30 0 0 2.828 | 0.005*
M+SD 2.2+0.633 1+0.000

M=+SD for Sum 25.1+3.604 14.4+1.350 t/ 12.679 0.000**

MH: Marginal Homogeneity Test, t: Independent sample (t) test , ©"SU™: the cumulative
total mucositis assessment score, **: p value <0.01.

Table (4-9) reveals that the distribution of patients undergoing CT
according to the OM level pre and post interventional protocol using clove oil,
60% of patients have moderate level of OM pre applying clove oil, after given
treatment for seven days is 100% of patients at mild level, and there are
significant statistical differences in OM level (p=0.005) and in total cumulative
score (p=0.000) of OM between pre and post applying clove oil. Therefore, the
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application of clove oil significantly reduces the level of OM in patients

receiving CT.

Table (4-10): Comparison level and total cumulative score of oral mucositis

pre and post the application of normal saline:

Normal saline

Oral Mucositis pre post MH P. Value

f % f %

Mild 0 0 7 70

Moderate 4 40 2 20
Severe 6 60 1 10 2.528 0.005™*

M=SD 2.6+0.516 1.4+0.699

MzSD for Sum 28.2+4.022 19.9+4.885 t/ 6.223 0.000**

MH: Marginal Homogeneity Test, t: Independent sample (t) test , " SU™: the cumulative
total mucositis assessment score, **: p value <0.01.

Table (4-10) reveals that the distribution of patients undergoing CT
according to the OM level at pre and post interventional protocol using normal
saline solution, 60% of patients had severe level of OM before applying normal
saline solution, after given intervention for seven days are 70% of patients at
mild level, and there are significant statistical differences in OM level
(p=0.005) and in total cumulative score (p=0.000) of OM between pre and
post applying normal saline solution. Therefore, the application of normal

saline solution significantly reduces the level of OM in patients receiving CT.

Table (4-11): Comparison level and total cumulative score of oral mucositis in

control group:

Control group
Oral Mucositis pre post MH P. Value
f % f %
Mild 2 20 0 0
Moderate 3 30 2 20
Severe 5 50 8 80 2.236 0.025%
M=SD 2.3+0.823 2.8+£0.422
MzSD for Sum 26.5+4.577 29.6+2.875 t/12.679 0.000**
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MH: Marginal Homogeneity Test, t: Independent sample (t) test , " SU™: the cumulative

total mucositis assessment score, * p value <0.05, **: p value <0.01.

Table (4-11) reveals that the distribution of patients undergoing CT
according to the OM level in control group, 50% of patients have severe level
of OM when start collecting data, after seven days the number of patients with
severe level increased and reached the ratio of 80%, and there are significant
statistical differences in OM level (p=0.025) and in total cumulative score
(p=0.000) of OM between the first and second measurement. Therefore, not
applying the interventional protocol significantly increases the level and total

cumulative score of OM in patients receiving CT.

Table (4-12): Comparison level and total cumulative score of oral mucositis
between clove oil group and normal saline solution group at pre and post the

application of clove oil, and normal saline solution:

pre post
Oral . Normal ] Normal
Mucositis | clove Ol saline T Clove Gil saline T
F1 % | f | % P ] % | f | % P
Mild 1]10] 0] o 10 (100 7 | 70
Moderate | 6 | 60 | 4 | 40 | oot [0 | 0 | 2 | 20 | )00
Severe 3 30 6 60 ' 0 0 1 10 '
U/p U/p
M+SD | 2.240.633 | 2.620516 | 33 1+0.000 | 1.4+0.699 | 35
0.147 0.068
t/p: Up:
MesD forsum | 25-123.60 | oa 5 4 000 | 1815 | 14.4+1.350 | 19.9+4.885 | >431
4 P 0.006

7. Kendal-Taue test, U; Mann-whitney test, t: Independent sample (t) test , " SU™: the

cumulative total mucositis assessment score, * p value <0.05, **: p value <0.01.

Table (4-12) reveals no significant statistical differences
(p=0.623, p=0.086) in level and total cumulative score of OM
between clove oil group and normal saline solution group before
interventional protocol, but after seven days of intervention there are

a significant statistical differences (p=0.011, p=0.006) between both
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groups in favor the clove oil group. Therefore, clove oil cures OM

much more than normal saline solution.
Table (4-13): Comparison level and total cumulative score of oral mucositis

between clove oil group and control group at pre and post the application of

clove oil:
pre post
Oral . Control . Control
Mucositis Clove Qil group T Clove Qil group T
f ] % | f | % P % | f | % P
Mild 1 10 2 20 10 100 0 0
Moderate 6 60 3 30 8228 0 0 2 20 00694228*
Severe 3 30 5 50 ' 0 0 8 80 '
U/p Uép
M+SD 2.2+0.633 | 2.3+0.823 445 1+0.000 2.8+0.422
0.000
0.651 o
tp: t/p:
for .
MESD™ | o5 143,604 | 26.5+4.577 | 0.760 | 14.4+1.350 | 29.6+2.875 | 22:133
0.000
0.457 *k

7. Kendal-Taue test, U; Mann-whitney test, t: Independent sample (t) test , ©"SU™: the
cumulative total mucositis assessment score, * p value <0.05, **: p value <0.01.

Table (4-13) reveals no significant statistical differences
(p=0.650, p=0.457) in level and total cumulative score of OM
between clove oil group and control group before interventional
protocol, but after seven days of intervention there are a significant
statistical differences (p=0.042, p=0.000) between both groups in
favor the clove oil group. Therefore, clove oil cures OM much more
than not applying the interventional protocol.

Table (4-14): Comparison level and total cumulative score oral mucositis
between normal saline solution group and control group at pre and post the

application of normal saline solution:

Oral pre post
Mucositis Nor_mal Control T Nor_mal Control T
saline group p saline group D




Chapter Four: Results of the Study 83

1% | f ] % 1% | f | %
Mild 0 [0 |2 20| [ 7 7|00 |ows
Moderate | 4 | 40 | 3 | 30 | 020 [ 2 [ 20 | 2 | 20 | 0.000
Severe 6 60 5 50 ' 1 10 8 80 wx
U/p Uép

M+SD | 2.6+0516 | 2.3+0.823 | 41 | 1.4+0.699 | 2.8+0.422
0.001
0.445 0C
tp: t/p:

for .

MESD™ | o8 944,022 | 26.5+4.577 | 0.882 | 19.9+4.885 | 29.6+2.875 g'gég
0.389 O

7. Kendal-Taue test, U; Mann-whitney test, t: Independent sample (t) test , ©"SU™: the

cumulative total mucositis assessment score, * p value <0.05, **: p value <0.01.

Table (4-14) reveals no significant statistical differences (p=0.425,

p=0.389) in level and total cumulative score of OM between normal saline

solution group and control group before interventional protocol, but after seven

days of intervention there are a significant statistical differences (p=0.000,

p=0.000) between both groups in favor the normal saline solution group.

Therefore, normal saline solution cures OM much more than disapplication of

the interventional protocol.

Table (4-15): Differences between oral mucositis level of patients undergoing

chemotherapy with their socio-demographic characteristics and clinical data in

clove oil group:

Clove Oil n=10 )
Variable Mild Moderate Severe X
1% | f ] % | f ] %"
20-30 2 20 0 0 0 0
Age 31-40 3 30 0 0 0 0
(years) 41-50 4 | 40 | 0 0 0 0 )
>50 1 10 0 0 0 0
Gender Male 5 50 0 0 0 0 ]
Female 5 50 0 0 0 0
Marital Single 2 20 0 0 0 0
status Married 8 |80 | O 0 0 0 )
Read and write 1 10 0 0 0 0 -
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Primary 4 40 0 0 0 0
Educatio Middle school 1 10 0 0 0 0
nal level USgcondary :; 30 0 0 0 0
niversity or 10 0 0 0 0
above
Previous
Smoking smoker 3 30 0 0 0 0 -
Never smoked 7 70 0 0 0 0
<4m 4 40 0 0 0 0
chemoth 4 —8m 5 150|000 0]
dura{’%n >8—12'm ol o] o] o o] o
>12 1 1 0 0 0 0

p: p value, X2 chi square Test

Table (4-15) shows no significant statistical differences in level of OM

related to any of socio-demographic and clinical variables in clove oil group.

Table (4-16): Differences between oral mucositis level of patients undergoing

chemotherapy with their socio-demographic characteristics and clinical data in

normal saline solution group:

Normal saline  n=10 X2
Variable Mild Moderate Severe p
f % f % f %
20-30 2 20 0 0 0 0
Age 31-40 1 10 0 0 0 0 5.362
(years) 41-50 2 20 0 0 0 0 0.778
>50 2 20 2 20 1 10
Gender Male 4 40 2 20 1 10 | 1.537
Female 3 30 0 0 0 0 0.650
Marital Single 2 20 0 0 0 0 1.177
status Married 5 50 2 10 1 10 | 0.999
No read or write 1 10 1 10 0 0
Educationa | Read and write 1 10 1 10 1 10 | 6.830
I level Primary 4 40 0 0 0 0 | 0517
Middle school 1 10 0 0 0 0
Smoking Previous smoker 3 30 0 0 0 0 2.426
Never smoked 4 70 0 0 0 0 0.467
Chemother < 4 Months 4 40 1 10 1 10 0.774
e 4-8 Months 3 130 1 100 5 o679

p: p value, X% chi square Test
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Table (4-16) shows no significant statistical differences in level of OM

related to any of socio-demographic and clinical variables in normal saline

solution group.

Table (4-17): Differences between oral mucositis level of patients undergoing

chemotherapy with their socio-demographic characteristics and clinical data in

control group:

control group  n=10 )
Variable Mild Moderate Severe X
f % f % f % P
20-30 0 0 1 10 0 0
Age 31-40 0 0 1 10 4 40 | 3.685
(years) 41-50 0 0 0 0 2 20 | 0.333
>50 0 0 0 0 2 20
Gender Male 0 0 1 10 3 30 | 0.104
Female 0 0 1 10 5 50 | 0.747
Single 0 0 0 0 1 10
Marital Married 0 0 2 20 5 50 | 1.071
status Divorced 0 0 0 0 1 10 | 0.784
Widowed 0 0 0 0 1 10
No read or write 0 0 0 0 2 20
Read and write 0 0 0 0 1 10
Educationa Primary 0 0 1 10 3 30 | 2.188
| level Middle school 0 0 1 10 1 10 | 0.701
Dniversity of o | 0o | o | 0o | 1 | 10
Current smoker 0 0 0 0 1 10
Smoking Previous smoker 0 0 1 10 4 40 82%2
Never smoked 0 0 1 10 3 30
< 4 Months 0 0 1 10 5 50
Chearg‘;’/ther 4-8 Months 0 | 0 | 0 | 0o | 1 | 10 |25
duration 8-12 Months 0 0 1 10 1 10 | 0.667
>12 Months 0 0 0 0 1 10

p: p value, X2 chi square Test

Table (4-17) shows no significant statistical differences in level of OM

related to any of socio-demographic and clinical variables in control group.

Table (4-18): Differences between oral mucositis level of patients undergoing

chemotherapy pre and post application clove oil with their socio-demographic

characteristics and clinical data in clove oil group:
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Clove Oil  n=10 /pre/ Clove Oil  n=10 /post/
2
Variable Mild Moder | Sever | X Mild Moder Severe
ate e p ate
fl%|f | %|f|% fl%|f|%| f]| %
1 1 2
20-30 0|0 |1 0 1 0 2 0 0 |0 |0 |O
1 1 11|75 3
Age 31-40 1 0 1 0 1 0 | oo 3 0 0 |0 |0 |O
(years) ) 4 0.3 4
41-50 0|0 |4 0 0|0 07 4 0 0 |0 |0 |O
1 1
>50 0|0 1|0 (0|1 0 1 0 0 |0 |0 ]O
1 2 2 120 |5 |5
Male 1 0 2 0 2 o | oo 0 0 |0 |0 |O
Gender 4 1 103 5 15
Female 0 |0 |4 0 1 0 les 0 0 |0 |0 |0
. 1 1|06 |2 |2
Marital Single 0 |0 |1 0 1 0 |5 0 0 |0 |0 |0
status . 1 5 2 107 |8 |8
Married |1 0 5 0 2 0 |32 0 0 |0 |0 ]|O
Read_and 0olololol1 1 1|1 0 lo lo lo
write 0 0
primary [0 |0 |2 |2 |2 |2 . “ e lofo oo
Educati - '
Middle 1 22 |1 |1
IZT/ZII school 0101 0 010 0.5 0 0 (0100
1 2 13 |3 |3
Secondary |1 0 2 0 0|0 0 0 [0 |0 |O
University 0lo |1 1 0 lo 1 |1 0 lo lo lo
or above 0 0
Previous 2 1 |04 3
Smokin smoker 010 12 0 1 0 |76 3 0 0 10 ]0 /0
o} Never 1 4 2 |07 7
smoked 1 0 4 0 2 0 |88 7 0 0 (0100
3 1 4
<4 Months|0 |0 |3 0 1 0 4 0 0 |0 |0 |O
Chemot 1 2 2 |22 5
herapy 4-8 Months | 1 0 2 0 2 0 |50 5 0 0 |0 |0 |O
duratio 8-12 0.6
N Months 0|0 |0 |0 |00 9 0O |0 |0 |0 |O |O
>12 1
Months 0|0 |1 0 010 1 /1 |0 (0 |0 |O

p: p value,

X2: chi square Test
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Table (4-18) shows no significant statistical differences in level of OM

related to any of socio-demographic and clinical variables in clove oil group
per and post application of interventional protocol.

Table (4-19): Differences between oral mucositis level of patients undergoing
chemotherapy per and post application of normal saline solution with their

socio-demographic characteristics and clinical data in normal saline solution

group:

Normal saline n=10 Normal saline n=10
lpre/ /post/ X?
Variable Mild | Modera | Sever | X* Mild Modera | Sever p
te e p te e
fl%| f| % |f|% fl%| f| % |f|%
20-30 |0|0| 1|10 |1 é 2 (2) 0| 0|00
3140 |0| 0| 0| 0 |1 é 4'58 1 cl) 0l 0|00 5'236
Age (years) 020 |2 0.77
41-50 [0 0| 2|20 |00 ' 2 0| 0|00 )
5 0 8
4 2 1
>0 |00 1|10 |4 0 2 0 2120 |1 0
Male |0[0| 4 | 403 8 2';35 4 3 21901 é 1';33
Gender
Femal olol o 013 3[009|3/3]|0 0 0 0 0.39
e 0 1 0 9
) 1/1010(2|2 ] 0 0 1.17
Marital Single |00 1|10 |1 0 4 0 0 0 7
status Marrie 51074 |55 ]| 2 1|11 0.58
d 0|0l 3|3 |5 0 7 0 10 0 5
No 5 1111 0
reador |0| 0| O 0|2 0 0 10 0
write
Read 5 40011111 1 1 6.83
Educational and 0|01 |10]|2 0 7 0 10 0 0
level write 0.25 0.51
Primar ololals0l1 1 1 41410 0 0 0 7
y 0 0
Middle 1 1/{11]0 0
school 0)010 01 0 0 0 0
Previo 0.62 2120 |1 2.42
) us 3 5 3 1 6
Smoking | o oke 1910313013 g 1042]3|0 0| 046
r 9 7
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Never 3 7 0| 0100
smoke |00 | 1 |10 |3 4
d 0 0
<4 3 4141110 |1 1
Month |0| 0| 3 | 30 |3 0 0.77 0 0 0.77
Chemothera S 4 4
py duration 4-8 3 06733110 |0 0.67
Month |00 | 1 | 10 |3 0 9 0 0] 9
S

p: p value, X2 chi square Test

Table (4-19) shows no significant statistical differences in level of OM
related to any of socio-demographic and clinical variables in normal saline
solution group per and post application of interventional protocol.
Table (4-20): Differences between oral mucositis level of patients undergoing
chemotherapy pre and post first and second measurement with their socio-

demographic characteristics and clinical data in the control group:

control group  n=10 control group  n=10
lpre/ X2 /post/ X2
Variable . Moder | Sever . Moder
Mild p Mild Severe | p
ate e ate
fl%|f|%| f|% fl% | f|%| f|%
1 1 1 1
20-30 1 0 1 0 1 0 0 |0 |1 0 0 |0 3
2 1 5 18.6 1 4 | 68
Age 31-40 2 0 1 0 5 0 |92 0 |0 |1 0 4 0 |5
(years) 5 1101 2 |0.
41-50 0|0 |5 0 1 0 |92 0 |0 |0 |0 |2 0 |33
2 1 2 |3
>50 0|0 |2 0 1 0 0 |0 |0 |0 |2 0
2 3 4 3 |0.
Male 2 0 3 0 4 0111 0 |0 |1 0 3 o |10
45 4
Gender
1 6 4 |05 1 5 ]0.
Female 1 0 6 0 4 0 |64 0 |0 |1 0 5 0 |74
7
] 1 2 1
Single 0|0 |1 0 2 0 0 |0 |0 |0 |1 0|1
. 3 7 5 14.2 2 5 107
Marital | ™Mamied 13 15 17 15 15 15102 191012 (0 |% |0 |1
status . 1 10.6 1 |0.
Divorced |0 (0 |0 [0 |1 0 |47 0 |0 (0 |0 |12 0 |78
Widowed |0 |0 |1 0 0|0 0 |0 |0 |0 |1 0
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Readand | | |5 |2 |g |g 0o lololo |22
write 0 0
Primary |0 |0 |0 |0 |2 |2 0o lo oo l1|}]2
Educati 0 199 0 |18
Middle 3 4 |72 1 3 |8
;T/i'l school |+ [T 13 o [*]o]oa ]|t |0 |30 o
1 43 1 1 |70
Secondary [0 [0 |1 0 0|0 0 [0 |1 0 1 0 |1
University 2 2 1
or above 2 0 2 0 11 0 1010 101 0
Current 1 0O |0 |0 |O |1 |1 |o.
smoker 0101001 0 |28 0 |31
Smokin | Previous 1 1 5 5 2 2 166 |0 |0 |1 |1 |4 (4 |3
g smoker 0 0 0 |05 0 0 |O.
Never ) 2 4 4 5 518 |0 |0 |1 |1 |3 |3 |85
smoked 0 0 0 0 0 |5
1 4 5 1 5
<4 Months | 1 0 4 0 5 0 0 |0 |1 0 5 0l
Chemot 1 3 2 |33 1 |44
herapy 4-8 Months | 1 0 3 0 2 0 |89 0 |0 |0 |0 |1 0|5
duratio 8-12 1 1 0.7 1 1 |0.
n Months |1 o |t o |9 ]%]s9 | |O |1 o |1 |0 |66
>12 1 1 117
Months 0|0 |1 0 1 0 0 |0 |0 |0 |1 0

p: p value, X?: chi square Test
Table (4-20) shows no significant statistical differences in level of OM
related to any of socio-demographic and clinical variables in control group

before and after the first and second measurement.
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Chapter Five

Discussion of the Results

Oral mucositis is considered from the most common complications of
CT as it occurs after the integrity of mucous membrane was broken.
Consequently, a wide variety of side effects will occur as a result of CIOM such
as discomfort, severe pain, difficulty swallowing, malnutrition, loss of body
weight, and dehydration. Different interventional protocols have been
developed to treat and prevent OM. Therefore, a safe, potent, and simple
protocol is necessary to be established for the treatment and prevention of this
problem. It is possible to improve the level of OM through adopting self-
administered protocol using clove oil and normal saline solution. A 30 male and
female patients who were confirmed to have OM and were treated at Imam Al-
Hussein Oncology Center and at Oncology wards of Imam Al-Hassan Al-
Mujtaba teaching hospital participated in this study to identify the effect of
using clove oil versus normal saline solution in the management of OM among
patients with cancer undergoing CT.

This chapter presents an organized discussion which interprets the results
that are presented in chapter four in a systematical manner and supported by

recent studies.

5.1. Discussion of sociodemographic characteristics of the study

sample:

The patients’ characteristics in the present study indicate that 40% of
patients are between 41-50 years old in the clove oil group, 50% are >50 years
old in the normal saline group, and 50% are between 41-50 years old in the
control group. Regarding the gender of patient one-half (50%) of them are males
in clove oil group and 70% in normal saline group, but 60% are females in

control group. The majority (80%) of patients in clove oil group and normal
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saline group, and 70% in the control group are married. The highest percentage
(40%) of patients in each group are with a primary level of education. No
statistically significant differences are seen between the three groups regarding
patient socio-demographic characteristics

Kothiwale, et al., (2014) performed a randomized-controlled trial,
double-blinded, parallel-group design clinical study, this study was done to
evaluate the effectivity of mouthwash consisting the clove oil which are recently
formed, for its anti-gingivitis and anti-plaque characteristics and to assess the
mouth-rinse impact on the load of plaque microbes. A total of 50 male and
female aged between 18 and 60 years were included in the study. The basic and
demographic characteristics of this study were the same through both the two
study groups. 30.05£11.00 years was the average age of the experimental group,
while 37.2+£13.63 years was the average age of the control group. There were
non-significant statistical differences regarding the age between both two
groups.

Jesudasan, et al., (2015) performed a randomized-controlled trial, double-
blinded, on 270 patients (160 male and 110 female) with graphical and clinical
evidence of affected mandibular third molars. The patients were divided into
three equal groups. The findings represent that in the control group, the mean
age was 28 (7) years, while in chlorhexidine group, it is 28 (6) years, and also
the mean age in clove oil group 29 (8) years. There are no statistically
significant differences in the mean ages (at p-value of 0.392). Also, it represents
that there were no statistically differences in male to female ratio and it were
equally distributed among the three study groups.

Naibaho, et al., (2020) performed a pre-posttest, quasi-experimental
design with a control group on forty patients divided into two groups to
investigate the effects of mouth-rinsing using normal saline solution and baking

soda regarding comfort and pain in patients with OM undergoing CT. The
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findings of their study revealed that the sociodemographic characteristics of
patients depending on the interventional group age majority were include: arrear
elderly patients (56-65 years), whereas for the control group age majority were
initial elderly patients (46-55 years). Also, the majority of interventional group
depending on the gender was male, so more than half (55%) of the patients’
number were male gender, while in the control group more than half (60%) of

the patients’ number were male gender.
5.2. Discussion of the clinical data of the study sample:

The clinical data table (4-2) showed that all patients were not smokers
and most (70%) of them in the clove oil group had never smoked, while 60% in
the normal saline and 50% in the control group were previous smoker. The
therapy duration for most (60%) of them in normal saline and control group was
less than four months, but it was between 4-8 months for 50% of them in the
clove oil group. There were no statistically significant differences seen between
the three groups regarding patients’ clinical data.

Kong, et al., (2016) performed a prospective design on fourteen patients
who were randomly enrolled to either an interventional group or a control group
to determine the safety and effectivity of herbal mouthwash that based on clove
oil in the enhancement of radiation-induced OM in patients with cancer. The
findings of this study reported that 42% of patients were current smoker, 57%
of patients were previous smoker in the experimental group, whereas 57% of
patients were current smoker, 28% of patients were previous smoker, and 14%
of patients were never smoked in the control group. Also, this study reported
there were no statistically significant differences in the patients’ clinical
properties between both two study groups.

Naibaho, et al., (2020) stated that the clinical characteristics based on the

period of receiving CT treatment in patients with OM, reported that in the
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normal saline solution interventional group approximately three quarter (70%)
of the patients received CT for less than six months, 20% of patients for six

months to one year, and 10% of patients received CT for more than one year.

5.3. Discussion the effect of clove oil and normal saline solution

on the degree of oral toxicity:

Regarding the oral toxicity degrees pre and post interventional protocol
using clove oil, as shown in table (4-3) it represents that 40% of patients have
grade Il and Ill oral toxicity before applying clove oil, after being given
interventional protocol for seven days are 80% of patients at grade (1), and there
are significant statistical differences between pre and post applying clove oil (at
p-value of 0.003). Kong, et al., (2016) a study that conducted at Korean Internal
Medicine Department, Cancer Center of Korean Medicine, Kyung Hee
University Hospital at Gangdong, in Republic of Korea to assess the safety and
effectiveness of herbal mouthwash that based on clove oil in enhancing
radiation-induced OM. Reported that herbal mouthwash that based on clove oil
was greatly limiting the duration of stage > 2 OM. It also showed that the usage
of herbal mouthwash that based on clove oil decreased the duration of stage 3
OM and limited the incidence of stage 3 OM. But however, on the contrary of
our study, there were no statistically significant differences in this result (at p-
value of 0.069).

Therefore, the application of clove oil significantly reduces the degree of
oral toxicity in patients receiving CT, as symptoms were absent in the majority
of patients after applying it and the researcher attributes the reason of the current
study result to the clove oil effectivity on stopping the growth of different types
of bacteria and fungi and relieving oral pain, also it has antioxidant and

antiseptic activity toward oral pathogens.
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Concerning the use of normal saline solution among patients with OM
in the present study, as shown in table (4-4) revealed that the distribution of
patients undergoing CT according to the oral toxicity degrees pre and post
interventional protocol by normal saline solution, 40% of patients have grade Il
and IV oral toxicity pre applying normal saline solution, after being given
interventional protocol for seven days are 20% of patients at grade (I), 50% at
grade 11, and there are significant statistical differences between pre and post
applying normal saline solution (at p-value of 0.007). Therefore, the application
of normal saline solution significantly reduces the degree of oral toxicity in
patients receiving CT, as symptoms were absent in 20% of patients, and no
patient remained in the grade IV after applying it. Alhamad, (2011) conducted
a prospective clinical study on 10 patients with cancer who received
combination of treatment to evaluate the effect of caphosol and normal saline
solution in reducing the intensity of OM. The findings of this study showed that
patients who used normal saline solution developed more stage two, less stage
three, and no stage one OM. Similar to the results of the present study, there was
no patient in normal saline solution group developed grade 4 OM.

Naibaho, et al., (2020) reported in their study that the characteristics of
patients with cancer depending on the stage of OM as a result of the impact of
CT revealed that in the normal saline experimental group, 40% was grade four
OM. Huang, et al., (2018) conducted a randomized controlled design with two
groups consists of 91 patients with OM treated at the cancer center of a medical
center in northern Taiwan. The results of this study showed that the patients in
the normal saline solution mouthwash group had greatly best quality of life
regarding socio-emotional and physical aspects comparing with traditional care
group. The general quality of life and the symptoms of OM caused by radiation

were not significantly different between the study groups. Also, this study stated
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that normal saline solution mouthwash and educational programs improve best
socio-emotional and physical quality of life in patients with OM.

Sorensen et al., (2008) conducted a study to assess OM inhibition by
using chlorhexidine in comparison with cryotherapy (oral cooling) and with
normal saline solution. 206 patients were involved in the study, they were
distributed into three different groups: the chloroxidine mouthwash group,
cryotherapy group, and normal saline solution group. The findings reported that
in the chlorhexidine mouthwash group, OM stage Il or IV was significantly
less frequent than in the normal saline solution group (at p-value of < 0.01).
Furthermore, the duration of OM was significantly longer in the normal saline
solution group (at p-value of 0.035). Also, grade 3 and 4 OM were somewhat
more frequent than expected, being 32% in patients receiving normal saline
solution mouth-rinse in control group. So that unlike the present study, the
duration was greatly longer in the normal saline solution group compared with
other two study groups.

Whereas in the control group as shown in table (4-5), revealed that the
distribution of patients undergoing CT according to the oral toxicity degrees,
40% of patients have grade 11l oral toxicity when start collecting data, after
seven days are 60% of patients at grade 1V, and there are a significant statistical
differences between pre and post seven days (at p-value of 0.025). Kartin, et al.,
(2014) performed a randomized-controlled, true-experimental design which
includes 20 patients received oral care protocol in an experimental group and
the control group which consists of 30 patients, to investigate the impact of an
OM inhibition protocol on the quality of life and nutrition status for patients
with cancer. They stated in their study that 14 patients in the control group got
stage one OM in the second week but just two experimental group patients got

stage one OM (at p-value of < 0.05). In addition, one intervention group patient
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while six control group patients were got stage 4 OM (at p-value of < 0.001) by
the seventh week.

Yavuz and Yilmaz, (2015) performed a longitudinal study on 16 children
in the clinics of child oncology and hematology for the aim of investigating the
effectiveness of the development of oral care education programs to the
pediatric patients having tumors on the stage of OM. The researchers assigned
the samples to a control group at the first step and the findings showed that there
was significant statistical difference between the stage of OM in the control
group and after application of educational program (at p-value of <.05). Finally,
it was revealed that both the OM degree and the levels of pain reduced when
the a properly planned educational program regarding mouth hygiene being
given to the patients and when the patients were strongly and regularly
committed to the oral hygiene.

Therefore, the researcher attributes this result to not implementing the
interventional protocols which significantly increases the stage of oral toxicity

in patients receiving CT.

5.4. Discussion the comparison of the effect on oral toxicity

degree between the three study groups:
As shown in table (4-6), there are no statistically significant differences
(at p-value of 0.623, at p-value of 0.630) in oral toxicity degree between clove
oil and normal saline group before interventional protocol, but after seven days
of intervention there are a significant statistical differences (at p-value of 0.000,
at p-value of 0.006) between both group in favor the clove oil group.
Kong, et al., (2016) showed in their study conducted to assess the safety
and effectiveness of herbal mouthwash that based on clove oil in minimizing
and enhancing OM caused by RT in patients with cancer that this mouthwash

can provide a useful impact on decreasing or inhibiting radiation-induced OM
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in patients with cancer of the head and neck. As seem in this result, clove oil
cures oral toxicity much more than normal saline solution. Therefore, the
researcher attributes 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 which comes in the same line with a study conducted
by Nufez, et al., (2012) stated that clove oil consider potential antimicrobial
product for topical usage because it is not remarkably not activated by
mitigation or submit to the influence of organic materials.

Regarding comparison degree of oral toxicity between clove oil group
and control group, table (4-7) show that there are no statistically significant
differences at p-value of 0.725, at p-value of 0.573 in oral toxicity degree
between clove oil and control group before the application of interventional
protocol, but after seven days of interventional protocol there are significant
statistical differences at p-value of 0.000, at p-value of 0.000 between both
groups in favor the clove oil group. Therefore, clove oil cures oral toxicity much
more than not applying the interventional protocol. Cupta and Prakash, (2021)
stated in their study that clove oil was active against both groups of 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 wide range of antimicrobial activity against the microbes causing
oral or dental problems, and that it had antifungal effect.

Also, concerning comparison degree of oral toxicity between normal
saline solution group and control group, as shown in the table (4-8), there are
no statistically significant differences at p-value of (0.999) and (0.999) in oral
toxicity degree between normal saline and control group before applying the
interventional protocol, but after seven days of interventional protocol there are
a significant statistical differences at p-value of (0.000), and (0.002) between

both groups in favor the normal saline solution group. Therefore, normal saline
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solution cures oral toxicity much more than disapplication of the interventional
protocol. This result was agreed with Alhamad, (2011) study which revealed
that normal saline solution mouth wash was considered safe and potent in
decreasing the intensity of OM in high risk patients with cancer who get
combination of CT. Thus, this finding encourages the result of the current study
toward the effectivity of normal saline solution on OM. Also, the result was in
the same line with a study performed by Naibaho, et al., (2020) which reported
that the intensity of OM in respondents before being given normal saline
mouthwash was severe pain (60%) in the intervention group, but it was mild
pain (60%) post given intervention for five days. But, in the control group who
having OM previously was severe (55%), and after five days was moderate
(85%).

5.5. Discussion the effect of clove oil and normal saline solution

on oral mucositis level:

The distribution of patients undergoing CT according to the OM level pre
and post clove oil interventional protocol as shown in table (4-9) are 60% of
patients had moderate level of OM before applying clove oil, but after being
given interventional protocol for seven days are 100% of patients at mild level,
and there were significant statistical differences in OM level at p-value of
(0.005) and in total cumulative score at p-value of (0.000) of OM between pre
and post applying clove oil. Therefore, the application of clove oil significantly
reduces the degree and enhances OM level in patients undergoing CT. Vagliano,
et al., (2011) conducted a descriptive study design which is nurse-led and was
performed in 19 centers member of the Italian national transplant group to
evaluate the occurrence and intensity of OM in patients receiving hematopoietic
stem-cell transplantation. The findings of this study revealed that 142 (54.2%)
of the 262 patients aged 0-18 years developed mild or moderate OM, while 67
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of 262 patients (25.6%) got severe OM. Furthermore, the occurrence of severe
OM in adult patients was identified in 300 patients (24.4%), but severe OM was
observed in 32 patients (9.2%) in the elderly patient group.

Concerning the effect of normal saline solution on the level of OM, the
distribution of patients receiving CT pre and post normal saline solution
interventional protocol showed that 60% of patients had severe level of OM
before applying normal saline solution, but after being given interventional
protocol for seven days was 70% of patients at mild level, and there were
significant statistical differences in OM level at p-value of (0.005) and in total
cumulative score at p-value of (0.000) of OM between pre and post applying
normal saline solution as shown in table (4-10). Brown and Gupta, (2020) stated
in their study that normal saline solution can provide relief of mild or moderate
oral mucositis pain, they also revealed that such salt mouthwash is inexpensive,
safe, and effective in treating OM. Furthermore, patients can make a
formulation of this solution at home, and can use it as frequently as every four
hours. Huang, et al., (2000) performed a study on 17 patients with cancer of the
head and neck to investigate the effectiveness of oral glutamine on OM caused
by RT in patients with head and neck cancer who receiving RT. The results of
their study showed that many patients had a readiness to get much intense OM
in the normal saline solution group, also significant statistically differences
were observed only in objective OM analysis at p-value of (0.0060) rather than
subjective OM at p-value of (0.1073).

The researcher attributes the causes that make the application of normal
saline solution significantly reduces the level of OM in patients receiving CT to
the disinfectant properties of normal saline solution and its basic role in dry out
and disinfect wounds, therefore rinsing the mouth with a normal saline solution
promote healthy oral cavity and encourage recovery from mouth ulcers caused
by OM.
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Whereas in the control group, the distribution of patients undergoing CT
according to the OM level as shown in table (4-11) reveals that 50% of patients
have severe level of OM when start collecting data, but after seven days the
number of patients with severe level increased and reached the ratio of 80%,
and there are significant statistical differences in OM level at p-value of (0.025)
and in total cumulative score at p-value of (0.000) of OM between the first and
second measurement. Therefore, the disapplication of interventional protocol
increases the level and total cumulative score of OM in patients receiving CT.
Shieh, et al., (1997) conducted a randomized trial for the comparison of the
effectiveness of three mouth care protocols in delay the appearance of OM and
decreasing oral cavity wounds on 30 patients with cancer undergoing RT, they
reported in their study that 60 percent of the control group patients got OM in
the primary two weeks comparing with 40 percent in the first experimental
group and 20 percent in the second experimental group. Also, the result of this
study revealed that all control group patients got OM in the primary four weeks
comparing with 75 percent in the first experimental group and 45% in the
second experimental group.

Kartin, et al., (2014), according to their true-experimental study design,
randomized-controlled trail, which includes 20 patients received oral care
protocol in an intervention group and 30 control group patients, OM degree in
the control group was progressed more rapidly as cancer treatment weeks
progressed compared to the intervention group that received oral care protocol.
Pai, et al., (2019) conducted an outcome-evaluator, randomized-blinded study
design on nine patients who admitted at particular units of a hospital of tertiary
care and radiation oncology in India. This study revealed that there was a great
needed to have an ideal protocol regarding oral care of patients with cancer.
Also, the findings of this study reported that OM, infection, and difficulty

swallowing were delayed when applying interventional protocol comparing
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with the control group. Therefore, from the researcher opinion of the current
study and the results of the previous studies which indicate that it is useful for
monitoring the current information and practice regarding oral care among staff
of the nursing profession and improving the patient result by performing and
assessing the protocol of oral care for the inhibition or minimization of oral

cavity problems of patients who stay in the hospitals and receiving CT or RT.
5.6. Discussion the comparison of the effect on oral mucositis

level between the three study groups:

Concerning comparison effect of clove oil and normal saline solution on
oral mucositis level, there were no significant statistical differences at p-value
of (0.623 and (0.086) in level and total cumulative score of OM between clove
oil group and normal saline solution group before the interventional protocol as
shown in table (4-12), but after seven days of interventional protocol there are
a significant statistical differences at p-value of (0.011) and (0.006) between
both groups in favor the clove oil group. Al-Barrak and Mahmoud, (2011)
performed a study to evaluate the antibacterial activity of clove oil, they were
reported in their study 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. Also, clove oil was shown
to have both antibacterial and anti-adhesion capabilities. These anti-adhesion
activities beside of their previously known antibacterial activity were in favor
of using this oil in oral treatment.

Thus, the researcher attributes this result to the significant role of clove

oil in antibacterial, antifungal, and antioxidant activity, furthermore its activity
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to promote healing process and pain relieve. Therefore, clove oil cures OM
much more than normal saline solution.

Whereas the effect on level and total cumulative score of OM between
clove oil group and control group shows no significant statistical differences at
p-value of (0.650), at p-value of (0.457) before the application of an
interventional protocol as table (4-13) revealed, but after seven days of
intervention there are a significant statistical differences (at p-value of 0.042, at
p-value of 0.000) between both groups in favor the clove oil group. Thus, clove
oil cures OM much more than disapplication of the interventional protocol.
Kartin, et al., (2014) reported that OM intensity or severity was low in both two
experimental groups that taking the protocol of oral care comparing with the
control group, also the result of their study clarifies that OM rate may be
decreased with the application of the protocol of oral care. Probable OM
symptoms and pain may be eliminated and occur nutritional improvement with
oral care protocol that should be applied by nurses.

Baker, et al., (2018) stated in their study that clove oil was effective
against yeasts and fungi, as well as against a wide range of acid-fast, gram-
positive and negative bacteria. Also, various fungi were susceptible to clove oil.
Agrawal et al., (2014) reported in their study that clove oil shows an
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
concentration. Clove oil is an important herbal medication which have a variety
of different uses like antifungal, antioxidant, antiviral, anti-inflammatory,
antibacterial, antipyretic, analgesic, antimycotic, antiulcerogenic, and a wide
variety of uses.

Therefore, from the researcher’s opinion the reason for significant OM

healing when using clove oil compared to the control group is due to many of
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the chemical properties in the composition of clove oil that accelerate the
healing process and facilitate wound healing.

Also, regarding comparison the effect on OM level between normal saline
solution and control group as noted in table (5-14), there are no statistically
significant differences at p-value of (0.425) and (0.389) in level and total
cumulative score of OM between both groups prior to the interventional
protocol application, but after seven days of applying normal saline solution
interventional protocol appeared significant statistical differences at p-value of
(0.000) and (0.000) between both groups in favor the normal saline solution
group. So that, normal saline solution cures OM much more than not applying
the interventional protocol. Naibaho, et al., (2020) performed a pre-posttest
study, quasi-experimental design with a control group on 40 patients divided
into two groups to determine the effectivity of mouth-rinsing using normal
saline solution and baking soda regarding the comfort and pain in patients with
OM receiving CT. The findings of their study stated that the distribution of
respondents’ comfort before being given normal saline mouthwash in the
experimental group, 55% of patients was a few not-good comfort (score 2), but
post given oral care mouthwash for five days 65% of patients was a highly good
comfort (score 4). While in the obtaining control group who got OM before,
70% of patients was a few not-good comfort (score 2), but after five days 65%

of patients was a little good comfort (score 3).
5.7. Discussion the differences between oral mucositis level with
patient’s socio-demographic and clinical data in clove oil

group, normal saline solution group, and control group:
There are no statistically significant differences in level of OM related
to any of socio-demographic and clinical variables in all three groups: (clove

oil group, normal saline solution group, and control group) as shown in tables
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(4-15),(4-16), and (4-17). Shieh, et al., (1997) in their randomized trial using
protocol of mouth care for retarding the onset of OM and decreasing oral cavity
wound on patients with cancer revealed that, none of the sociodemographic
characteristics and clinical data were having significantly statistical differences
across the three groups of the study at p-value of (0.295).

Kartin, et al., (2014) conducted a randomized-controlled experimental
study which consists of two groups: 20 patients who received oral care protocol
and 30 control group patients, and showed that social and demographic
properties of both groups of the study were similar and there is no statistically
significant. Therefore, as shown in the result of these three tables, there was
good outcomes regarding OM level but not differently between
sociodemographic characteristics and clinical data between these three study
groups, and the researcher think that the cause of these results is due to the effect
of interventional protocol which did not apply to one characteristic without
another, but rather positively affected all sociodemographic characteristics and
clinical data especially in clove oil experimental group. For example, the effect
of clove oil was positive in all age groups.

Whereas concerning the differences between level of OM among patients
undergoing CT with their sociodemographic characteristics and clinical data
before and after application of interventional protocol in clove oil group, normal
saline solution group, and control group respectively, as shown in tables (4-
18), (4-19), and (4-20) exposed that there are no significant statistical
differences in level of OM related to any of socio-demographic and clinical
variables in the three groups before and after the application of interventional
protocol. The researcher shows that there are no clear differences between the
three OM levels (mild, moderate, and severe) and the sample’s aggregative in
one level, which is the mild level. This means that the effect of clove oil was

not different between sociodemographic characteristics and clinical data as it
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was positively effective on all clove oil group’s category evenly including age,
gender, marital status, educational level, smoking, and CT duration , so there
were no significantly statistical differences appeared.

Finally, as a result of the findings of the current study the researcher
proved that both clove oil and normal saline solution interventional protocols
were positively effect on decreasing the level of oral mucositis and oral toxicity
grades but in varied degrees of more effectivity in favor to the clove oil as it
more potent and effective.






108

Chapter Six
Conclusions & Recommendations

6.1. Conclusions:
The study concluded that:

1. Most of patients enrolled in clove oil experimental group are between 41-
50 years of age, males, have primary level of education, and the majority
of them are married.

2. Mouth care using clove oil gargling procedure is potent in decreasing OM
grade and enhancing the comfort of patients undergoing CT, clove oil was
considered effective in minimizing the severity of OM and the degree of
oral toxicity in patients with cancer undergoing CT.

3. Normal saline solution was considered effective in minimizing the
severity of OM and the degree of oral toxicity in patients with cancer
undergoing CT, but in less effectivity than clove oil gargling procedure.

4. The effect of clove oil on level of OM was not different between
sociodemographic characteristics and clinical data as it was positively
effective on all clove oil group’s category evenly.

6.2. Recommendations:
The researcher recommends the following issues:

1. Clove oil is preferred to be adopted for daily use like toothpastes and to
be used three times per day because this can help to decrease the overall
burden of OM complications and treatment budget on both patients and
hospital.

2. It’s necessary to provide regular and continuous instructions and
information for patients undergoing CT to improve their oral care using
clove oil or normal saline solution, to explain the importance of oral care

protocol by the nurses to those before starting treatment, and also to
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assess a patient’s mouth daily with a standardized form to early discover

any problems in the oral cavity before they got worsen.

. Nursing staff must give additional focus on the prevention of OM, early
diagnosis, managing it when it occurs, decreasing and preventing oral
infection related to OM, and patient education regarding oral care.

. An instructional teaching program should be provided for nurses working
at oncology wards regarding care of OM in patients undergoing CT, and
also providing patients with a booklet on how to care for their mouth and
identifying oral problems at an early time.

. Further and future research efforts on larger sample size are needed for
the evaluation of efficacy of clove oil gargling procedure for its regular
use in the OM care products to determine its effect on the level and grade

of oral mucositis especially regarding the healing process.
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Preparation of Swabs and Cultivation Procedure
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The Results of Patients’ Swabs
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The study Instrument Sociodemographic and Clinical Data
(1) &, s
rdsauall g Lo laia¥) - 48 2 gasall iyl

Al a8

sand) 1

sowdadl (2

il K3

e lday) Al 3

el a

Tore b

Ja i .d

(a0 SY) Jaanill) andail] (g glsa 4

Y518 Y A

iS5 1,8 b

sl e




141

o gie .d

Lalae) e

Sl s s

:odail) 5

A LENTE P

&l (A% b

N canal ¢

44 3al) ) Y .6

140 Jall Lol peS daddienal) 45 90%) 7

1 g skl 3l Apllaal) 52a 8




Appendix D-11

142

The World Health Organization (WHO) Oral Toxicity Scale
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Oral Mucositis Assessment Tool
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Appendix-E

Researcher’s instructions toward interventional protocol usage steps
r
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List of Clove Oil Gargling Procedure Usage Steps and Instructions
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Appendix-G

List of Normal Saline Solution Gargling Procedure Usage Steps and

Instructions
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Patients’ Follow-up Method
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Appendix-I
Pictures of Patients Before and After Applications of Interventional

Protocols

Before application of clove oil After application of clove oil
interventional protocol interventional protocol

Before implementing After implementing
interventional protocol using interventional protocol using
clove oil clove oil
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Before application of normal saline solution interventional protocol




Appendix J-I (Experts’ List)
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Appendix J-11

Content Validity of Oral Mucositis Assessment

1 2 3 4 5 ne N |1cvi| uA
Q1 1 1 1 1 1 5 5 1 1
Q2 1 1 1 1 1 5 5 1 1
Q3 1 1 1 1 1 5 5 1 1
Q4 1 1 1 1 1 5 5 1 1
Q5 1 1 1 1 1 5 5 1 1
Q6 1 1 1 1 1 5 5 1 1
Q7 1 1 1 1 1 5 5 1 1
Q8 1 1 1 1 1 5 5 1 1
Q9 1 1 1 1 1 5 5 1 1

Q10 1 1 1 1 1 5 5 1 1
Q11 1 1 1 1 1 5 5 1 1
Q12 1 1 1 1 1 5 5 1 1
Q13 1 1 1 1 1 5 5 1 1
Proportion 1 1 1 1 1
relevance
S-CVI/UA
S-CVI/Ave

Average proportion of items Judged as relevance across the fifth experts

I-CVI = CVR=(ne — N/2) / (N/2), S- CVI/Ave= (2.CVR/ N) , UA = Universal Agreement,
Content Validity Ratio CVR= |- CVI (Item Level Content Validity Index), S-CVI\Ave
=Scale-Level Content Validity Index, ne= Number of Experts in Agreement, ne = The
Number of Experts Who Rated an Item as “Essential” , N = The Total Number of Experts.




Face Validity of Oral Mucositis Assessment

Appendix J-111

153

hEXpert 1203 |a|s5]|6|7]% |7 [P rRAalua]N|IFvI
Q1 1/1l1|1|2]2]2|0|2]|0| 8|0 |10 08
Q2 1111|112 |2 |1]|1|10|1 |10] 1
Q3 111 {11222 (1} 1110|110 1
Q4 1111|112 |2 |1]|1|10|1 |10] 1
Q5 1111|222 |21 |10|1 |10] 1
Q6 1111|2122 |21 |10|1 |10 1
Q7 1111|112 |2 |1]1|10|1 |10] 1
Q8 1|11 |1|12]0]2|2|0|2|8 |0 |10 08
Q9 111|122 |2|2|21|10|1 |10] 1
Q10 1{1/o01|1|1|21|2 |11 9| o0 |10 09
Q11 111|012 ]1]o0o |21 |1|1|8 |0 |10 08
Q12 1111|2222 |2]1]10]1 |10
Q13 1111|2222 |2]1]10]1 |10
EI';"rﬁ’g,rgﬁg 1/1]09]09] 1 |09]0g]|0%9[09]0°
comprehension
S-FVI/UA
S- FVI/Ave

Average Proportion of Items Judged as Relevance Across the Ten Experts

I-FVI (Agreed Item)/( Number of Rater), S- FVI/Ave= (Sum of I-FVI Scores)/ ( Number of
Item) , S-FVI/UA= ( Sum of UA Scores )/ ( Number of Item), UA = Universal agreement=

Rates in Agreement, I-FVI = Item Face Validity, S-FVI= Scale Face Validity




Appendix-K

The Statistician’s Opinion
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Appendix L

Linguist’s Opinion
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