Int J Adv Life Sci Res. Volume 7(1) 65-72
https://doi.org/10.31632/ijalsr.2024.v07i01.007

International Journal of Advancement in Life Sciences Research

Online ISSN: 2581-4877

Journal homepage http://ijalsr.org

Original Article

Effectiveness of Tea Tree (Melaleuca alternifolia) Essential Oil and
Jojoba Carrier Oil through Topical Application on the Relief of
Allergies Caused by Aeroallergens

Geraldine S. Ridad"’, Rolinne Marie B. Besite?, Joy Jireh E. Marba®, Ryl Mae J.
Mercado®

1College of Health Sciences, Mindanao State University - lligan Institute of Technology, Andres Bonifacio Ave.,
Tibanga, lligan City, Philippines, 9200

“College of Medicine, West Visayas State University, Luna St, La Paz, lloilo City, Philippines, 5000

3University Southampton Hospital NHS Trust, Southampton, Hampshire, United Kingdom, SO16 6YD

*Correspondence E-mail: geraldine.ridad@g.msuiit.edu.ph

Abstract

Background: Allergies are one of the most common chronic conditions worldwide. Due to the cost
and possible side effects of pharmacologic treatments, aromatherapy, an alternative method in
relieving allergies was studied. Objective: This study aimed to determine the effectiveness of Jojoba
Oil and 100% Tea Tree Essential Oil combination through topical application as an alternative method
for relieving severity and frequency of allergic symptoms triggered by aeroallergens. Methods: A pre-
experimental one-group pre-test and post-test research design was used to determine whether the
combination of Tea Tree and Jojoba Oil produced an effect to the respondents’ allergic signs and
symptoms. A modified 3-part questionnaire was used to gather data from thirty (30) purposively
selected college students. Results: It appeared that the combination oil when applied topically
resulted to a reduction in the severity and frequency of the allergic symptoms; specifically watery
eyes, nasal congestion, runny nose, nasal itching, sneezing, coughing, chest tightness, wheezing,
shortness of breath and phlegm production. The observed alleviation of symptoms is deemed
significant with P-values less than 0.05, except for the reduction in the frequency of wheezing (P-
value=.101>0.05) and shortness of breath (P-value=.053>0.05) nonetheless. Conclusion: Hence, the
combination oil composed of Tea Tree essential oil with 2% dilution and Jojoba carrier oil when
applied topically to the hot spots of the body reduces allergic symptoms. Nurses and other public
healthcare providers can consider aromatherapy in the treatment regimen of individuals who have
allergies but prefers to manage it non-pharmacologically or does not have access to anti-allergy
medications.
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Introduction

Allergies are one of the most common chronic conditions worldwide. It occurs when the immune
system overreacts to substances that are actually harmless to the body. The rate of prevalence of
allergies among Filipinos has increased over the past twenty (20) years especially on rhinitis and
respiratory asthma (Abong et al., 2012; Sabit et al., 2020). In 2020, it caused 4.5% mortality rate with
consistently high cases of asthma as the main cause of death (Philippine Health Statistics, 2020). The
exposure to and inhalation of substances or allergens primarily causes the development of these
allergic diseases (Oncham et al., 2018). Symptoms caused by aeroallergens vary in every individual
which could be mild to severe. Its symptoms depend on which part of the human body the allergen
comes in contact (Blaivas & Freeborn, 2019). These occurs when the body produces IgE in order to
eliminate the allergen, and subsequently releases histamine which is identified as the main culprit of
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the allergic symptoms like runny nose, sneezing, coughing, wheezing, itching, pink eye, and the like
(Bose et al., 2023). Furthermore, the data gathered from Mindanao State University — Iligan Institute
of Technology Clinic (2018) showed that respiratory allergy belonged to the top three (3) most
common complaints by the college students of the institute. It has been reported that allergies caused
discomfort and affect the quality of life and sleep of many students most especially their performance
in school and social interaction with others (MSU-IIT Clinic, 2018).

Due to these circumstances, many students strive to look for a suitable management for their
condition such as environmental control measures, avoidance of allergens, pharmacological
management and immunotherapy. Pharmacologic treatments include antihistamines, corticosteroids,
decongestants and nasal sprays but these treatments may be expensive and may lead to unwanted
side effects such as high blood pressure and memory loss from long term use (Sheikh & Jean, 2018).
The common problem also faced by the students trying to manage their allergies through these
pharmacologic treatments is that it causes drowsiness or daytime sleepiness which could greatly
affect their academic performance (Rodrigues et al., 2002; Shah, 2023).

Allergic diseases caused by aero-allergens are becoming a rising global public health problem in the
current century which compels various practitioners to explore new scientific advances, therapeutics,
and innovations to manage allergic symptoms, including alternative remedies like the use of herbs,
organic products, essential oils among others (Laha et al., 2023). Nowadays, several studies explore
nonpharmacologic treatments such as alternative medicine and the use of natural products in
managing diseases. One study explored the use of virgin coconut oil in managing mucositis in
patients undergoing radiotherapies (Kannan et al., 2021). Another study evaluated the effectiveness
of Roman chamomile in reducing allergic symptoms like bronchial-inflammation and alveolar edema
(Zadam et al., 2023).

Hence, on account of the costs and risks that comes with pharmacologic treatment and the
inevitability of being exposed to the aeroallergens that could trigger an individual’s allergic reactions, a
less costly and less risky method such as the use of aromatherapy has been explored in this study. In
the present society, aromatherapy is widely used by individuals as an alternative to traditional
medicine and pharmacologic treatments. It has been used to promote relaxation and help relieve
various symptoms of many different conditions such as symptoms of common colds and allergies,
anxiety, and overall enhances both physical and mental health (Brazier, 2017; Farrar & Farrar, 2020).
Recently, essential oils have increased popularity globally and are now considered in managing
allergic symptoms (Mordor Intelligence, 2016).

Essential oil from tea tree has been identified to effectively relieve skin allergies or skin diseases due
to its ability to limit inflammation and microbial activities. However, current scientific evidence and
research are not enough to establish its claims of producing respiratory allergy relief. On the other
hand, carrier oil such as Jojoba oil also has anti-inflammatory and healing properties. When applied
topically, it doesn’t clog the pores and offers deep penetration together with high nourishing properties
(Sandha et al., 2008). Therefore, this study focused on determining whether the use of tea tree
essential oil and jojoba carrier oil has been effective in relieving allergic symptoms caused by
aeroallergens in terms of severity and frequency. The outcome and significant insights derived from
this study will help nurses and other healthcare providers in various setting to develop new ways to
relieve allergies that is convenient and easy to use in order to improve the quality of life of an affected
individual.

Material and Methods
Study Design

The research design used was pre-experimental. There was no control group and the post-test result
was compared to the pre-test. There was only one experimental group wherein the respondents used
a combination of Jojoba carrier oil and Tea Tree (Melaleuca alternifolia) essential oil through topical
application for a period of three (3) weeks. This was done to determine whether the combination of
Tea Tree (Melaleuca alternifolia) essential oil and Jojoba Oil used as the carrier oil produced an effect
to the respondents’ allergic signs and symptoms in terms of severity and frequency.

Sample/Participants

The respondents of this study were thirty (30) college students of a selected university who were
positive with allergies triggered by aeroallergens. They were purposively selected from the data
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obtained from the school clinic. The respondents were at least eighteen (18) years of age and have
no history of using any type of essential oil.

Instrument

The questionnaire used in the study was divided into three (3) parts. Part A was the modified
International Studies of Asthma and Allergies in Childhood (ISAAC) core questionnaire called Allergy
Screening test for Asthma and Rhinitis as a confirmatory test for college students who have allergies
triggered by aeroallergens (National Sample CATI Specifications, 2003; Galimberti et al., 2015;
International Study of Asthma and Allergies in Children, 2017).

Part B was the Total Nasal Symptom Score (TNSS) Card, composed of ten (10) symptoms. It was
used as a guide in making the pre-test and post-test questionnaire and modified to make it more
understandable and easier to answer for the respondents (Northwest ENT and Allergy Center, 2018;
National Sample CATI Specifications, 2003). This was used to measure the effectiveness of the
combination oil. The respondents were instructed to grade the severity of their symptoms from 1-4,
where one is the lowest and four is the highest. Answering one meant none or no occurrence, two (2)
meant mild severity, three (3) meant moderate severity and four (4) meant severe. For the frequency,
the respondents were instructed to answer based on the number of days per week each symptom
occurred. The scores acquired before and after the use of the combination oil were used to compare
and determine any substantial difference in the occurrence of their allergic symptoms prior to using
the combination oil and after using it.

Lastly in Part C, the respondents were each given a monitoring sheet. The monitoring sheet
contained the instructions, precautions, demographic data of the respondent and a table for each time
the combination oil was used.

Intervention

2% dilution was used to test the effectiveness of the essential oils for three (3) weeks and to ensure
no toxicity occurs when used daily (Plant Therapy, 2018). The treatment period started 24 hours after
the respondent resulted with a negative skin patch test. The respondents were required to use the
combination oil in a span of three (3) weeks or twenty-one (21) days.

The respondents applied one (1) to (2) drops of the combination oil topically to the pressure points of
their body such as the temples, behind the ears, and insides of the wrist by massaging the oil into the
skin. The areas applied were limited to only two (2) to three (3) locations per day. Also, the
combination oil was only applied to a maximum of two (2) applications per day (Life Science
Publishing, 2016). The respondents were monitored closely during the treatment period.

Data collection

Figure 1 depicts the flow of activities of the conducted study. Appropriate coordination was done with
the College Research Ethics Committee for the conduct of the study and selected institute clinic for
the qualified participants. After obtaining informed consent, they were screened using the Allergy
Screening Test for Asthma and Rhinitis. After confirming the qualified participants, sensitivity test (skin
patch) was performed to ensure their safety when using the combination oil. Only those who have
negative results were chosen for the three-week treatment period. They were asked to fill-out the
pretest and posttest questionnaires as well as monitoring sheets.

Data analysis

Frequency counts & percentages were used to determine how many of the respondents answered in
each score of the severity and frequency of allergic symptoms. Mean was used to present and
analyze the average of the score of each symptom before and after the use of the combination oil.
The means of the data obtained before and after the experiment were compared using Paired t-test.
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Obtained information from the school clinic of students who had
experienced allergic rhinitis or asthma triggered by aeroallergens

Allergy Confirmatory Test: Answered allergy
screening test for asthma & rhinitis questionnaire
(appendix C) to screen for the presence of

Skin Patch Test: Undergone sensitivity test to
ensure safety when using the combination o1l

respiratory allergies.

“Negative Skin Patch Test” “Positive SKin
Qualified to continue with the treatment Patch Test”
Disqualified

Pretest: Answered questionnaire (appendix D)
to assess occurrence & severity of allergic

symptoms prior to traatment

Experimental Treatment
(Jojoba O1l + 100 % Tea Tree O1l)
for 3 weeks

Data Analysis

Posttest: Answered questionnaire Monitoring Sheet: Answered monitoring sheet
(appendix D) to evaluate (appendix E) for daily application of combination
effectiveness of treatment oil to determine compliance with the treatment

Figure 1: Flowchart of the Experiment
Ethical Approval

To ensure that the study was conducted as thoroughly and ethically as possible, permission to
conduct the study was granted by the College of Nursing Research Ethics Committee. After the study
was approved, selected respondents were informed about the study in complete detail before
obtaining their consent. They were assured that they will have full confidentiality throughout the study
and data obtained will not be disclosed elsewhere, except for the intended study and certainly would
not be used against them. The consent contained the details of the experiment and clearly stated that
if the respondent does not want to continue; they could freely discontinue the participation in the study
but have to inform beforehand. This study was granted ethical clearance and approved by the College
of Nursing Research Ethics Committee, MSU-IIT on April 8, 2019 with code E-2019-004.

Results

Out of the thirty (30) respondents, majority were females comprising 63%. Meanwhile, the age ranged
from 19 to 22 years old and mostly 20 years of age.

Table 1 presents the results in terms of severity of the symptoms the participants experienced before
and after using the combination oil. It appears in the table that the mean of the post-test scores is
smaller than the pre-test. This means that the participants exhibit notable difference in terms of
severity of their allergic symptoms before and after the use of the combination oil. Since its P-value is
lesser than 0.05 level of significance, this implies that the difference in the mean of pre-test and post-
test for all the symptoms is significant. Hence, Based on these results, the combination of tea tree and
jojoba oil is effective in significantly reducing the severity of the respiratory symptoms experienced by
the respondents after using it for three (3) weeks.
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Tablel: Difference between Pre-Test and Post-Test of Severity of the Symptoms

Symptoms Mean (Severity) P-value | Remark
Pre-Test | Level Post Test | Level

Watery Eyes 2.47 mild 1.7 none | .000 Significant
Nasal Congestion 2.87 moderate | 1.93 mild | .000 Significant
Runny Nose 2.83 moderate | 1.83 mild | .000 Significant
Nasal ltching 2.7 moderate | 2.1 mild .001 Significant
Sneezing 3.1 moderate | 2.4 mild .000 Significant
Coughing 2.0 mild 1.3 none | .000 Significant
Wheezing 1.56 none 1.16 none | .037 Significant
Shortness of Breath | 1.63 none 1.3 none | .048 Significant
Chest Tightness 1.8 mild 1.23 none | .004 Significant
Phlegm Production | 2.1 mild 1.6 none | .001 Significant

Level: 1.0-1.75 (none), 1.76-2.50 (mild), 2.51-3.25 (moderate) and 3.26-4.0 (severe).

On the other hand, table 2 portrays the results in terms of frequency of the allergic symptoms
occurring in the selected participants before and after using the combination oil. As portrayed, the
mean of the post-test is smaller than the pre-test. This indicates that allergic symptoms occurred less
frequently among selected participants while and/or after using the combination oil than before. The
P-value of most of the allergic symptoms is lesser than 0.05 level of significance. This denotes that
the difference in the frequency occurring before and after 3 weeks of using the combination oil is
significant. The difference is significant only to the following symptoms: watery eyes, nasal
congestion, runny nose, nasal itching, sneezing, cough, chest tightness and phlegm production.
However, it rendered no significant difference for shortness of breath and wheezing symptoms since
its P-value is not lesser than 0.05.

Table 2 Difference between Pre-Test and Post-Test of Frequency of the Symptoms

Symptoms Mean p-value | Remark

(Frequency Per Week)

Pre-Test | Level Post Test | Level
Watery Eyes 2.47 2 days | 1.27 1lday | .001 Significant
Nasal Congestion 3.07 3 days | 1.87 2 days | .002 Significant
Runny Nose 3.17 3 days | 1.67 2 days | .001 Significant
Nasal ltching 3.23 3 days | 1.93 2 days | .001 Significant
Sneezing 3.83 4 days | 2.57 2 days | .000 Significant
Cough 1.9 lday | 0.73 none .004 Significant
Wheezing 0.93 lday | 0.33 none .101 Not Significant
Shortness of Breath | 1.27 lday | 0.50 none .053 Not Significant
Chest Tightness 1.50 lday | 0.33 none .004 Significant
Phlegm Production | 1.97 2 days | 0.97 lday | .004 Significant

Legend: 0.0-0.875 = none, 0.876-1.75 = 1 day, 1.76-2.625 = 2 days, 2.626-3.5 = 3 days, 3.501-4.375 = 4 days, 4.
376-5.25 = 5 days, 5.251- 6.125 = 6 days, and 6.126- 7 = 7 days.

Discussion

In examining the scores before and after the intervention, the combination of Tea Tree oil and Jojoba
oil is recognized to significantly reduce the severity of the following allergic symptoms as noted by the
participants: watery nose, nasal congestion, runny nose, nasal itching, sneezing, wheezing, difficulty
of breathing, tightness of chest and sputum production.

The results are somewhat similar to that of Koh et al. (2002), wherein they investigated the effect of
tea tree essential oil on 21 human volunteers who developed weal and flares after being injected with
histamine. It was revealed in their study that the diameter of the induced weal has been significantly
reduced after applying tea tree oil on it. This significant result can be attributed to its component,
known as Terpinen-4-ol that can quell inflammation by limiting the secretion of monocytes responsible
for this allergic symptom (Koh et al., 2002). Another in vitro study by Caldefie-Chézet et al. (2006),
says that diluted tea tree essential oil has anti-inflammatory property on human leukocytes. It has
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evidently reduced the secretion of inflammatory Interleukin-2, which are signaling molecules that
promote inflammation in the body thereby resulting to a reduction of inflammation, while increasing
the secretion of anti-inflammatory cytokines, Interleukin-4 and Interleukin-10 (Caldefie-Chézet et al.,
2006). Hence, the reduction in the severity of the respiratory symptoms namely, watery eyes, nasal
congestion, runny nose, nasal itching, sneezing, coughing, wheezing, shortness of breath, chest
tightness and phlegm production could be credited to these properties of tea tree oil that directly
mediates inflammatory response.

While comparing the frequency of each symptom before and after the treatment period, the
combination oil is discerned to be significantly effective in decreasing the frequency of most of the
symptoms such as watery nose, nasal congestion, runny nose, nasal itching, sneezing, coughing,
chest tightness and phlegm production. However, it also implies that after three (3) weeks of applying
the essential oil, the frequency of shortness of breath and wheezing has indeed reduced, yet the
difference is not considered significant.

Just recently, numerous studies claim evidences of tea tree oil’s anti-inflammatory activity yet has no
enough scientific data to support the claim. A review by Carson et al. (2006), identified these studies
and developments that explore the components of this oil, that explains both its anti- inflammatory
and microbial effects as well as other possible clinical use. The oil’s bactericidal property has been
attributed to its main component called terpinen-4-ol. The antibacterial components of the oil were
presumed to disrupt the integrity of bacterial cell wall causing loss of potassium ions and inhibition of
its cellular respiration. These remarkable actions have been mainly credited to the oil's cineole
component which has been presumed to increase the permeability of bacterial cell wall despite its low
antimicrobial property, allowing other potent substances to enter. In the same review, Tea tree oil’s
antifungal effect was also examined mostly on Candida albicans. Its effects on fungi are also similar to
that of bacteria wherein it also disrupts membrane functions, cellular respiration, as well as inhibits
formation of fungal germ tubes. It has also known but limited antiviral effect as revealed by its
inhibition of viral plaques. Moreover, the essential oil's ability to directly modulate inflammatory
response, specifically by limiting or inhibiting leakage of blood plasma and vasodilation induced by
histamine, can be again attributed to its terpinen-4-ol component (Carson et al., 2006).

Another in vitro study by Hart et al. (2000) also supports the anti-inflammatory activity of tea tree oil
through the suppression of lipopolysaccharide-produced inflammatory mediators (Hart et al., 2000).
With topical application of the combination oil as done by the participants, the components of the tea
tree oil can penetrate the vascularized dermis. These active components regulate inflammatory
processes which could thereby suppress the pro-inflammatory mediators that are activated by human
monocytes. This mechanism of action explains the results of this study stating that the symptoms
were not severe and did not occur frequently after applying the combination oil. Another in vitro study
by Brand et al. (2001) proved that the components of Tea tree oil has anti-inflammatory effect through
its antioxidant activity in stimulated human monocytes by inhibiting the generation of superoxide or
reactive oxygen species (ROS) (Brand et al., 2001).

Thus, the indirect inhalation of the combination oil through the application of the oil on the hot temples
of the body could have inhibited the allergic inflammation of the bronchial tissues and the
overproduction of mucus. The inhibition or suppression of mucous cell hyperplasia would then result
to a reduction in phlegm production that would also reduce the severity and frequency of coughing at
the same time. The reduction in phlegm production would also decrease the amount of times an
individual coughs to expectorate it properly. Therefore, the reduction in the frequency of the
respiratory symptoms could be attributed to the anti-inflammatory properties of tea tree oil.

Conclusion

The combination oil composed of Tea Tree essential oil with 2% dilution and Jojoba carrier oil when
applied topically to the hot spots of the body resulted to a reduction in the severity of the allergic
symptoms specifically watery nose, nasal congestion, runny nose, nasal itching, sneezing, coughing,
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chest tightness, wheezing, shortness of breath and phlegm production. It also resulted to the
significant reduction of the frequency of the same symptoms except for wheezing and shortness of
breath. Nurses can make use of the results of this study to support and disseminate the use of
aromatherapy in the community and even in other settings like hospitals, clinics, etc. Nurses and other
healthcare providers can include or consider aromatherapy in the treatment regimen of individuals
who have allergies but prefers to manage it non-pharmacologically or does not have access to anti-
allergy medications. Lastly, a larger sample, longer treatment duration, different method of using
essential oil, and even the use of different essential oils and carrier oils are suggested to further
evaluate and validate the effectiveness of various aromatherapy commonly utilized by the public in
modern times.

Acknowledgement

The researchers give back all the glory, praises and honor to the all-powerful Father God for the
wisdom, guidance and perseverance to complete the study. They would like to extend their heartfelt
gratitude to everyone who has contributed in making this study more comprehensive; to the 30
participants who participated towards the completion of the study, their families and friends, the
faculty and staff of MSU-IIT College of Nursing. Lastly, to their panel members, for their valuable
support and sharing their expertise.

Conflict of Interest:

The authors declare no conflict of interest.

References

Abong, J., Kwong, S., Alava, H., Castor, M. & De Leon, J. (2012). Prevalence of allergic rhinitis in Filipino adults
based on the National Nutrition and Health Survey 2008. Asia Pacific allergy, 2(2), 129-35.
https://doi.org/10.5415/apallerqy.2012.2.2.129

Blaivas, A. & Freeborn, D. (2019). Allergies and the Immune System. Retrieved from
https://www.urmc.rochester.edu/encyclopedia/content.aspx?contenttypeid=85&contentid=p00039

Bose, S., Das, P. P., Banerjee, S., & Chakraborty, P. (2023). A Comprehensive Review on Natural Products
Caused Allergy and Its Mechanism. Journal of Herbal Medicine, 100778.

Brand, C., Ferrante, A., Prager, R. H., Riley, T. V., Carson, C. F., Finlay-Jones, J. J., & Hart, P. H. (2001). The
water-soluble components of the essential oil of Melaleuca alternifolia (tea tree oil) suppress the production of
superoxide by human monocytes, but not neutrophils, activated in vitro. Inflammation Research, 50(4), 213-219.
https://doi.org/10.1007/s000110050746

Brazier, Y. (2017). Aromatherapy: What you need to know. Retrieved from
https://www.medicalnewstoday.com/articles/10884

Caldefie-Chézet, F., Fusillier, C., Jarde, T., Laroye, H., Damez, M., Vasson, M. & Guillot, J. (2006). Potential Anti-
Inflammatory Effects of Melaleuca alternifolia Essential Oil on Human Peripheral Blood Leukocytes. Phytotherapy
Research: An International Journal Devoted to Pharmacological and Toxicological Evaluation of Natural Product
Derivatives, 20(5), 364-370. https://doi.org/10.1002/ptr.1862

Carson, C. F., Hammer, K. A., & Riley, T. V. (2006). Melaleuca alternifolia (tea tree) oil: a review of antimicrobial
and other medicinal properties. Clinical microbiology reviews, 19(1), 50-62.

Essential Oils: Pocket Reference (7" ed.). (2016). Life Science Publishing, United States of America

Farrar, A. J., & Farrar, F. C. (2020). Clinical aromatherapy. Nursing Clinics, 55(4), 489-504.
https://doi.org/10.1016/j.cnur.2020.06.015

Galimberti, M., Passalacqua, G., Incorvaia, C., Castella, V., Costantino, M., Cucchi, B.,... Frati, F. (2015).
Catching allergy by a simple questionnaire. The World Allergy Organization Journal, 8(1), 16.
https://doi.org/10.1186/s40413-015-0067-y

Hart, P. H., Brand, C., Carson, C. F., Riley, T. V., Prager, R. H., & Finlay-Jones, J. J. (2000). Terpinen-4-ol, the
main component of the essential oil of Melaleuca alternifolia (tea tree oil), suppresses inflammatory mediator
production by activated human monocytes. Inflammation Research, 49(11), 619-626.
https://doi.org/10.1007/s000110050639

71


https://doi.org/10.5415/apallergy.2012.2.2.129
https://www.urmc.rochester.edu/encyclopedia/content.aspx?contenttypeid=85&contentid=p00039
https://doi.org/10.1007/s000110050746
https://www.medicalnewstoday.com/articles/10884
https://doi.org/10.1002/ptr.1862
https://doi.org/10.1016/j.cnur.2020.06.015
https://doi.org/10.1186/s40413-015-0067-y
https://doi.org/10.1007/s000110050639

Ridad et al.
Int J Adv Life Sci Res. Volume 7(1)65-72

International Study of Asthma and Allergies in Children (2017). Phase 3 Core Questionnaire 13-14 years.
Retrieved from http://isaac.auckland.ac.nz/phases/phasethree/corequestionnaire 13-14.pdf

Kannan, N., Asokan, S., Gopal, K. R., Poddar, S., & Bhaumik, A. (2021). Randomized Controlled Trial for
Comparative Assessment of Effect of Artificial Saliva Versus Virgin Coconut Oil on Salivary Proteolytic Activity &
Radiation Mucositis in Patients undergoing Radiotherapy for Head and Neck Cancers. Malaysian Journal of
Medicine & Health Sciences.

Koh, K., Pearce, A., Marshman, G., Finlay-Jones, J. & Hart, P. (2002). Tea tree oil reduces histamine-induced
skin inflammation. British Journal of Dermatology, 147(6), 1212-1217. https://doi.org/10.1046/].1365-
2133.2002.05034.x

Laha, A, Moitra, S, Podder, S. A review on aero-allergen induced allergy in India. Clin Exp Allergy. 2023; 53: 711-
738. doi:10.1111/cea.14266

Mindanao State University-lligan Institute of Technology Clinic. (2018). First Semester of Academic Year 2018-
2019 Report. lligan City, Lanao del Norte, Philippines: MSU-IIT Clinic.

Mordor Intelligence. (2016). Essential Oil Market - Growth, Trends, Covid-19 Impact, and Forecasts (2021 -
2026). Retrieved from https://www.mordorintelligence.com/industry-reports/essential-oils-market

National Sample CATI  Specifications  (2003). National Asthma  Survey. Retrieved from
https://www.cdc.gov/nchs/data/slaits/revised _nas2003 national specs.pdf

Northwest ENT and Allergy Center (2018). Total Nasal Symptom Score. Retrieved from
https://www.nwentallergy.com/docs/Total Nasal Symptom_Score.pdf

Oncham, S., Udomsubpayakul, U. & Laisuan, W. (2018). Skin prick test reactivity to aeroallergens in adult allergy
clinic in Thailand: a 12-year retrospective study. Asia Pacific Allergy, 8(2), el7.
https://doi.org/10.5415/apallerqy.2018.8.e17

Philippine Health Statistics. (2020). Deaths From Allergy, Philippines, 2020.
https://storage.googleapis.com/request-

attachments/VH6qzHOVvIBTLg6BLI TWWSKkO8VaxXXHbMAEeKvibR4MD7N3EJijiWjkzG3gHnZRripmOHDQp7Hp
G21e9TdahiEeG5d9dlytOhs9lg/2018-2020%20Allergy%20Deaths.xIsx

Plant Therapy (2018). How to Dilute Essential Oils: A Comprehensive Guide. Retrieved from
https://blog.planttherapy.com/blog/2018/09/11/how-to-dilute-essential-oils-a-comprehensive-quide/

Rodrigues, R., Viegas, C., Abreu, E., Silva, A. & Tavares, P. (2002). Daytime Sleepiness and Academic
Performance in Medical Students. Arquivos de Neuro-Psiquiatria, 60(1):6-11. https:/doi.org/10.1590/s0004-
282x2002000100002

Sabit, M., Wong, C., Andaya, A. et al. Pollen allergen skin test and specific IgE reactivity among Filipinos: a
community-based study. Allergy Asthma Clin Immunol 16, 74 (2020). https://doi.org/10.1186/s13223-020-00471-
9

Sandha, G. K., & Swami, V. K. (2008). Study of quality parameters of jojoba oil important for production of value
added products. International Journal of Chemical Sciences, 6(2), 959-974.

Shah, M. (2023, September 27). “Allergies, Sleep, and the Search for a Non-Drowsy Allergy Medication”. Wyndly.
https://www.wyndly.com/blogs/learn/allergies-sleep-and-non-drowsy-allergy-medication

Sheikh, J. & Jean, T. (2018). Allergic Rhinitis Treatment & Management. Retrieved from
https://emedicine.medscape.com/article/134825-treatment

Zadam, M. H., Ahmida, M., Djaber, N., Ounacer, L. S., Sekiou, O., Taibi, F., ... & Boumendjel, M. (2023). In-vivo
anti-inflammatory effects of Roman Chamomile (Chamaemelum nobile) aqueous extracts collected from the
National Park of El-Kala (North-East, Algeria). Cellular and Molecular Biology, 69(9), 245-254.

72


http://isaac.auckland.ac.nz/phases/phasethree/corequestionnaire_13-14.pdf
https://doi.org/10.1046/j.1365-2133.2002.05034.x
https://doi.org/10.1046/j.1365-2133.2002.05034.x
https://doi.org/10.1111/cea.14266
https://www.mordorintelligence.com/industry-reports/essential-oils-market
https://www.cdc.gov/nchs/data/slaits/revised_nas2003_national_specs.pdf
https://www.nwentallergy.com/docs/Total_Nasal_Symptom_Score.pdf
https://doi.org/10.5415/apallergy.2018.8.e17
https://storage.googleapis.com/request-attachments/VH6gzH0VvrBTLg6BLfTWWSkO8VaXXHbMAEeKvfbR4mD7N3EJijiWjkzG3gHnZRrlpmOHDQp7HpG21e9TdahiEeG5d9dlyt0hs9Iq/2018-2020%20Allergy%20Deaths.xlsx
https://storage.googleapis.com/request-attachments/VH6gzH0VvrBTLg6BLfTWWSkO8VaXXHbMAEeKvfbR4mD7N3EJijiWjkzG3gHnZRrlpmOHDQp7HpG21e9TdahiEeG5d9dlyt0hs9Iq/2018-2020%20Allergy%20Deaths.xlsx
https://storage.googleapis.com/request-attachments/VH6gzH0VvrBTLg6BLfTWWSkO8VaXXHbMAEeKvfbR4mD7N3EJijiWjkzG3gHnZRrlpmOHDQp7HpG21e9TdahiEeG5d9dlyt0hs9Iq/2018-2020%20Allergy%20Deaths.xlsx
https://blog.planttherapy.com/blog/2018/09/11/how-to-dilute-essential-oils-a-comprehensive-guide/
https://doi.org/10.1590/s0004-282x2002000100002
https://doi.org/10.1590/s0004-282x2002000100002
https://doi.org/10.1186/s13223-020-00471-9
https://doi.org/10.1186/s13223-020-00471-9
https://www.wyndly.com/blogs/learn/allergies-sleep-and-non-drowsy-allergy-medication
https://emedicine.medscape.com/article/134825-treatment

