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Abstract
Background: Colonization with Methicillin-Resistant Staphylococcus Aureus (MRSA) is independently is associated with
mortality in critically ill adults. Tea tree has broad bactericidal activity. Clinical evidence supports its efficacy in eradicating MRSA,
but there are no published data on its role in preventing MRSA colonization.
The aim of the study: To determine whether the daily use of 5% tea tree oil compared with standard care (soap and water)
had a lower incidence of Methicillin-Resistant Staphylococcus Aureus colonization.
Material and Methods: A quasi-experimental design was utilized and conducted at the neurological, intensive care units at
Mansoura University Hospital including 120 adult critically ill patients participated in the study.

Results: There were highly statistically significant differences between the study and control groups on the seventh day. So,
all the study group subjects’ swabs from nose and groin were free from MRSA, while all the control group subjects’ swabs showed
positive for MRSA infection.
Conclusion and recommendations: Tea tree oil is effective in preventing MRSA infection. Therefore, the establishment of
using tea tree oil in the prevention of MRSA infection and further researches are highly recommended on a larger probability
sample in the different geographical hospitals in Egypt to ensure generalization of findings.
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Introduction
MRSA is a major nosocomial pathogen that causes severe
morbidity and mortality rate in many hospitalized patients
especially critically ill patients and considered one of the main
causes of the death worldwide [1]. It is the leading cause of life
threating problems such as bloodstream infection, pneumonia,
surgical site infection, arthritis, osteomyelitis, and endocarditis
if not treated quickly; MRSA can cause sepsis and death [2,3].
Moreover, MRSA infection leads to increased hospitalization length
and health care costs [4]. Its prevalence in Egypt is high compared

to other African countries. Its prevalence of HA-MRSA increased
from 48.5% in 2005 to 69.1% in 2013 and CA-MRSA 23.3% to
60% [5]. Furthermore, about two billion people worldwide carry
Staphylococcus aureus, between 2 million and 53 million people in
the United States (USA) carry MRSA [6]. Mortality rate due to MRSA
is 50 % and higher for patients infected with MRSA in intensive care
unit [7]. According to centers for disease control and Prevention
(CDC) approximately 2.3 million individuals in the USA diagnosed
with MRSA, approximately 86% of persons diagnosed with MRSA
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associated nosocomial or health care infection and 14% were
community infection, 94,000 cases are MRSA infection and 11,000
dies from MRSA infection in the USA each year [8]. Approximately
25-35 % of the populations carry Staphylococcus aureus bacteria
on the skin or nose is generally harmless, the bacteria enter the
body through a cut of the skin or another open wound [9]. MRSA
infection symptoms generally begin as swollen, painful red bumps
that may resemble pimples or spider bites. In addition, it has a wide
range of symptoms depending on the infected part of the body.
The affected area may be redness, warm to touch, abscess and
fever [10]. Critically ill patients usually are exposed to a number
of intrinsic and extrinsic factors in ICU increased risk of MRSA.
Typically, the patients have multiple invasive procedures or devices
as intravenous tubing, hemodialysis catheters, urinary catheters,
mechanical ventilation and tracheotomy that may contribute to
limitation of patients positioning and mobility, even so, increasing
the risk of MRSA occurrence [11]. Moreover, length of ICU stay,
antibiotic use, diminished immune response, old age, superficial
wound, MRSA colonization adds to comorbidity as diabetes
and chronic disease side by side with the patient underlying
disease contribute to MRSA development [12]. Additionally, it has
been noted that health care workers have an increased risk of
colonization and contribute to the transmission of MRSA infections
in hospitals [13]. Today, MRSA is not a response to antibiotics
therapy; it becomes resistant to beta-lactam antibiotics and causes
serious complications [14]. In recent years, natural products such
as herbal medicine and essential oil spread increasingly owning
to plant naturally derived oil like tea tree oil (TTO). it’s a safe and
effective herbal source of therapeutic help in the health care system
all over the world [15]. TTO has antimicrobial, antifungal and
antiviral, and anti-inflammatory properties due to the presence of
a compound that is known terpinene-4 [16,17]. In addition, TTO is
safe and well tolerated by patients, and considered as an alternative
therapy to prevent and treat MRSA infection [18].
Complementary therapy must be integrated into nursing
practice to provide a high standard of holistic care and positive
outcomes for the patients, their basic philosophies have been a part
of the nursing profession since its beginnings .Critical care nurses
should be aware of the legal and ethical obligation related to the use
of that herbal therapy in order to promote a healing environment
[19].

Subjects and Methods

A quasi-experimental research design was utilized consisting
of a convenience sample of 120 adults newly admitted male and
female patients at neurological intensive care units at Mansoura
University Hospitals. The inclusion criteria included patients in the
age group ranged from 20 to 60 years old. The exclusion criteria
included all patients that have known to be colonized, have a
positive screening test for MRSA and unlikely to stay in selected ICU.
Later, official permission was obtained from the research ethical
committee at Faculty of Nursing, Mansoura University as well as,
an official letter was obtained from the hospital administrative
authority to initiate data collection from assigned patients. Next,
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patients were interviewed and reported that participation in this
study was voluntary and written consents were taken from those
patients and relatives. During which the MRSA baseline assessment
was carried out; it consisted of patients’ demographic data, health
relevant data, and MRSA screening. MRSA screening tool was
adopted from [20]. It covered laboratory data regarding detection
of MRSA by obtaining swabs from nose and groin on admission
from ICU patients in both study and control groups. Also, swabs
were obtained from the nose and groin on the seventh day after
implementation of interventions for both groups that included
body bath with tea tree oil( study group)and traditional body wash
with soap and water (control group). The MRSA screening tool was
reliable utilizing inter-rater reliability with kappa coefficient= 0.92.

Procedure of data collection

This study was conducted in three phases; preparation,
implementation and evaluation phases.

Preparation phase: This phase involved the preparation of
data collection tools. The baseline data were collected from the
patient’s record, which included data, related to demographic
characteristics, health relevant data on admission. It took around
10-15 minutes to be completed for each patient then, it was ended
by conduction of the pilot study.
Preparation of Tea tree oil: Tea tree oil5 % was pure tea tree
oil without any addition of other chemicals and made in Pakistan
with a trade name Hemani. It was prepared according to the
reference recommended dose: add 5ml of oil into 100 ml of water.
The total amount used during body wash was 40 ml of oil into 800
ml of warm water and mixed [21].
Implementation phase: It was initiated by random assignment
of patients to determine the study and control group. The odd
number in the patient list was assigned to the control group and the
even number to the study group. The researcher obtained swabs
from the nose and the groin on admission for both groups before
intervention and got the results regarding the detection of MRSA.
After completion of the initial screening for MRSA, the results
illustrated whether the patient was eligible for participation or not
in the current study and till the seventh day.

During this phase, the study group of admission was received
a body wash with TTO 5% once/day and was applied every day
utilizing aseptic technique by using a piece of gauze during body
wash and not using cotton. So, the cotton absorbs TTO. The lotion of
TTO is left on patients’ skin till the seventh day for the study group.
While the control group of patients was received traditional body
wash every day with liquid soap and water once a day. Both groups
were exposed to the session of body wash in a time ranged between
30-45 minutes at the morning shift till the seventh day Finally,
Swabs were obtained from the nose and the groin of all patients in
both group) at the seventh day of intervention.
Evaluation phase: The laboratory swabs results that were
obtained on the first and seventh day for both groups were
documented and be compared for detection of MRSA.
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Data Analysis
Statically package for Social Sciences version 16 (SPSS, Inc.,
Chicago, IL, USA).0.05 level was used as the cut off value for
statistical significance and the following statistical measure was
used. Chi-square test was used for comparison for qualitative
variables. T-test and means ± standard deviations were used for
quantitative variables.

Results

Patients’ demographic
relevant data:

characteristics

and

health

As can be seen from the Table 1 that half and more than
two thirds (50% & 70%) of both the study and control groups
respectively, their age ranged between 50 -60 years with the mean
age 44.65 ± 11.73 and 50.12 ± 10.03 years respectively. More than
two thirds (65%) of the study group was female, while two-thirds
of the control group was male. Regarding the education level, nearly
half of both groups were divided between secondary and primary
school graduates. However, no significant statistical differences
were found between both groups regarding socio-demographic
data except gender (X2=7.519).
Table 1: Frequency and Percentage Distribution of patients demographic
Data among The study &The Control Groups (n=120).
Variables

N(60)
Age
20-29
30-39

9
6

40-49

15

Mean ± SD

44.65 ± 11.73

50-60

Gender
Male

Female

Education
level
Basic &
below

Secondary
University

Control
Group

Study Group

30

21
39

%
15
10
25
50

35
65

N(60)
4

4

10
42

50.12 ± 10.03
36
24

%
6.7
6.7

16.7
70

60
40

21

35

29

48.3

27

45

22

36.7

12

20

9

15

Significance
Test

χ2 = 5.323
P 0.150

t=2.744,
P0.007*

χ2 = 7.519
P 0.006*

χ2 = 2.219
P 0.330

Table 2 showed that more than half of the study group and
slightly nearly half of the control group (51.7% &45%) respectively
had an ischemic stroke. More than two thirds of both the study
group and the control group (66.7% & 63.3%) respectively had
referral admission from the medical ward. Regarding past medical
history, nearly half (45.3%) of the study group and more than half
(56.7%) of the control group respectively had neurological diseases.
However, there were no statistically significant differences between
the study group and the control group regarding health relevant
data except diagnosis items (X2 = 11.614, p=0.035).

Table 2: Frequency and Percentage distribution of Health Relevant Data
among the Study & the Control Groups (n=120).
Variables

Study
Group

Control
Group

No (60)

%

No (60)

%

Ischemic
stroke

31

51.7

27

45

Myasthenia
Gravis

7

11.7

1

Significance Test

Diagnosis

Hemorrhagic stroke
Gillian
Barrie

Status epileptics
CIDP

Admission
Referral
Outpatient
ER

Ward

Past Medical History
No past
history

Cardiac
diseases

7

11.7

3

19

5

9

15

3

5

3

31.7
1.7

2

3.3

6

5

5

8.3

2

3.3

28.3

20

33.3

26

43.3

19

31.7

5

8.3

3

5

66.7

38

63.3

Neurological
disease

27

45.3

34

56.7

Renal disease

0

0

1

1.7

Hepatic
disease

2

3.3

P 0.035*

10

17
40

χ2 = 11.614

3

5

χ2 = 0.495
P 0.802

χ2 = 3.592
P 0.464

Table 3: Frequency and Percentage Distribution of patients demographic
Data among The study &The Control Groups (n=120).
Results
On Admission
Nose
+Ve

Study Group

Control Group

No (60)

%

No (60)

%

Significance Test

0

0

0

0

X2 00.021 =

-Ve

60

100

60

100

+Ve

0

0

0

0

Groin
-Ve

On Seventh
Day
Nose
+Ve

60

100

60

100

0

0

60

100

60

100

-Ve

60

100

+Ve

0

0

Groin
-Ve

60

100

0
0

0

p=0.000*

X2 00.021 =
p 0.000*

0

As can be seen from Table 3 that no significant difference
was found among both groups on admission. While the significant
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difference was found among both groups on the seventh day about
swab from the nose (X2=120.00, P=0.000) and groin (c2=120.00, P=
0.000) as the entire study group was free of MRSA while the entire
control group was positive of MRSA.

Discussion

Body wash with tea tree oil has been successfully used as part
of a decolonization strategy in many health care settings, but its
specific benefits have not been delineated [22]. In our study, it was
hypothesized that TTO body wash would reduce colonization of
MRSA when compared to traditional body wash with soap and water.
To our knowledge, the current research is the first study to evaluate
the effectiveness of TTO body wash in preventing colonization with
MRSA in critically ill patients in Egypt. The findings of this study
showed that body wash of critically ill patients daily with a 5% TTO
among the study group had a highly significant reducing effect on
the incidence of MRSA colonization when compared to traditional
body wash with soluble soap and water among the control group.

This finding may have attributed to the better effect of tea tree
oil on body wash as it has antibacterial, antifungal and antiseptic
effects for the possible reasons as follows; the primary reason for
TTO disrupts the vital function of the biological membrane. So,
TTO treatment disturbed the MRSA membrane permeability, which
allowed propidium iodide, a foreign substance, to enter the cell and
potassium ions, part of the cytoplasmic material, to leave the cell
[23]. Another possible explanation by other study has done by [24]
which reported that TTO treated MRSA had increased susceptibility
to sodium chloride (NaCl), and become a cell toxin, and altered the
cell membrane. Another possible factor that the TTO lotion wasn’t
rinsed and was kept till to the seventh day. As well, it improved
bedside exposure to hospital routine care. This result is supported
by [25] who conducted a randomized controlled trial of tea tree oil
preparation for MRSA colonized wounds on 32 patients. 16 subjects
in the control group received routine saline gauzed dressing, while
the tea tree oil group patients received the 10% topical tea tree
preparation dressing. That study revealed the 10% topical tea tree
preparation was effective in reducing the quantity of colonized
MRSA in and promoting healing of chronic wounds among the
elderly.
Similarly, our study finding is consistent with [26] who showed
that 99.9% of the MRSA was killed by TTO within 4 hours and that
all MRSA was eradicated after 6 hours of continuous exposure
to TTO 5%. This finding suggested that TTO is a good agent for
reduced transmission and control MRSA among humans.

On the other hand, Our study finding contradicted with a
similar study done by [21] who conducted a study on tea tree oil
(5%) body wash compared with standard care (Johnson’s baby
soft wash) to prevent colonization MRSA on 391 patients, who
were randomized to (n=196) patients received Johnson Baby Soft
(JBS) body wash and195 patients received TTO 5% body wash.
That study found that washing of critically ill patients daily with
a 5% TTO body wash had no significant effect on the incidence
of MRSA colonization in comparison with using JBS. The possible
explanation of that finding that TTO body was applied and rinsed off
the skin when compared to our study. Moreover, the current study
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contradicted with [27]who conducted a study on the randomized,
controlled trial of used TTO based regimen (10% nasal cream
and 5% body wash) compared with standard topical treatment
(nasal mupirocin 2% and chlorhexidine 4% body wash) for the
clearance of MRSA colonization on 224 patients; as they found that
no significant differences between the study group and the control
groups regarding body wash. As well, this finding is inconsistent
with [28] who reported that despite years of use, available clinical
evidence does not support the effectiveness of tea tree oil to treat
skin problems and human infections.

In addition, the researchers investigated the comparison of
the study and control group by their demographic characteristics
and found no significant differences were found between them
except gender. Our finding is consistent with [21] who conducted
a similar study and found no significant differences between study
and control except gender. Moreover, the researchers noticed that
old age in both groups was more susceptible to MRSA infection
than other age groups due to a compromised immune response
which is considered the risk factor that increases MRSA infection.
Concerning health relevant data, the present study findings
revealed [29] that there were no statistically significant between
the study group and the control group. Our study finding coincides
with the results of [21] who reported that more than one third of
both groups had neurological diseases such as stroke who were
susceptible to a prolonged hospital stay and more susceptible to
get MRSA infection.

Conclusion

It can be concluded that all the study group of patients were
free of MRSA while all the control of patients was positive of MRSA.
Moreover, no significant differences were found between both
groups regarding demographic characteristics except gender as
well as health-relevant data.
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