Original Article

The Effects of Aloe vera-Peppermint (Veramin) Moisturizing Gel on
Mouth Dryness and Oral Health among Patients Hospitalized in Intensive
Care Units: A Triple-Blind Randomized Placebo-Controlled Trial

Vajihe Atashi’, Ahmadreza Yazdannik?, Hosein Mahjobipoor®, Somayeh Ghafari’, Reza Bekhradi’, Hojatollah Yousefi®

!Students' Research
Committee, Faculty of
Nursing and Midwifery,
Isfahan University of Medical
Sciences, Isfahan, Iran

*Department of Critical

Care Nursing, Nursing and
Midwifery School, Nursing
and Midwifery Care Research
Center, Isfahan University of
Medical Science, Isfahan, Iran

SDepartment of
Anesthesiology and Critical
Care, Critical Care Research
Center, Isfahan University of
Medical Sciences, Isfahan,
Iran

“Nursing and Midwifery Care
Research Center, School

of Nursing and Midwifery,
Isfahan University of Medical
Sciences, Isfahan, Iran

’Barij Medicinal Plants
Research Center, Kashan, Iran

®Ulcer Repair Research
Center, Isfahan University of
Medical Science, Isfahan, Iran

Received: February 2018.
Accepted: March 2018.

INTRODUCTION

[
Q
=
7
[=-]

<

Objective: Mouth dryness is one of the most prevalent problems in Intensive
Care Units (ICUs). It facilitates dental plaque formation. The aim of this study
was to analyze the effects of Aloe vera-Peppermint (Veramin) moisturizing
gel on mouth dryness and oral health among patients hospitalized in ICUs.
Methods: This triple-blind two-group randomized placebo-controlled clinical trial
was undertaken in 20162017 on a convenient sample of 80 patients. Patients
were randomly allocated to an intervention and a placebo group. Oral care for
patients in the intervention and the placebo groups was provided for 5 successive
days using Veramin moisturizing gel and a placebo gel, respectively. Data
were collected at the 1%, 3™, and 5" days of the study using a demographic and
clinical characteristics questionnaire, the Challacombe scale (for mouth dryness
assessment), and the Mucosal-Plaque Index (for oral health assessment). The
Chi-square, Fisher Exact, Mann—Whitney U, and Friedman tests were used for
data analysis. Findings: In the 5% day, the mean score of mouth dryness in the
intervention group was significantly lower than the placebo group (P = 0.0001).
On the other hand, in the third and the 5" days, the oral health mean score in the
intervention group was significantly lower than the placebo group (P = 0.0001).
Conclusion: Veramin moisturizing gel is effective in significantly relieving mouth
dryness, preventing dental plaque formation, and improving oral health. Thus, it
can be used for improving oral care outcomes in ICUs.

Kevyworps: Aloe vera, Mentha piperita, oral health, xerostomia

brought about by respiratory, cardiac, or renal problems™
as well as decreased salivation brought about by factors

atients hospitalized in Intensive Care Units (ICUs)
may develop mouth dryness!'? due to a wide
range of factors. For example, transoral endotracheal or
orogastric tubes not only cause the mouth to remain open
and go dry but also make oral care difficult.”! Moreover,
mouth dryness is accelerated by restricted fluid intake
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such as fever, diarrhea, burns, and narcotic therapy.™
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Mouth dryness causes oral mucositis and gingivitis,
dental caries and plaque, and bacterial colonization in
the mouth and the throat.!! Bacterial colonization, in
turn, is associated with local and systemic complications
such as stomatitis, dental caries, periodontitis,
systemic infection, bacteremia, and even arthritis and
endocarditis.”? Moreover, decreased salivation, mouth
dryness, mucositis, and bacterial colonization in the
mouth and the throat predispose patients to pneumonia.®!

Oral moisturizing is among the key components of
different oral care protocols for intubated ICU patients.!
There are different techniques for oral moisturizing and
mouth dryness prevention.['” Saliva substitutes or
artificial saliva and synthetic gels have been used for
many years to moisturize oral mucosa, even though
patients are reluctant to use them because of their high
costs.'l'. Pure water is also used for mouth dryness
management.!'?l However, water is a suitable environment
for pseudomonas growth.[¥] Moreover, previous studies
reported contradictory results respecting the moisturizing
effects of water.®! Another study also indicated that oral
care using water facilitates bacterial movement from
the mouth toward the throat and thus increases the risk
for ventilator-associated pneumonia.'¥ Therefore, some
studies noted that oral moisturizers are more effective
in protecting oral cavity, removing dental plaque, and
preventing bacterial colonization provided that they are
prepared and used in jelly forms.!'>!6]

In ICUs in Iran, oral moisturizing is performed
using normal saline or lemon juice-glycerin
preparation.'”? Normal saline has positive effects on
oral lesions. Nonetheless, it dries oral mucosa.l3! On the
other hand, although lemon juice-glycerin preparation is
effective in stimulating salivation, its frequent use may
cause mouth dryness. In addition, due to its acidity, it
irritates mucosa and accelerates dental decay.!'®!

Another treatment option for mouth dryness is medicinal
plants. Aloe vera is one of the widely used medicinal
plants for the management of health problems.!”” More
than 75 active ingredients from inner gel have been
identified including vitamins, minerals, enzymes,
sugars, anthraquinones or phenolic compounds, lignin,
saponins, sterols, amino acids, and salicylic acid.['”)
About 99% of the inner jelly of 4. vera leaf is water
and therefore, it has strong moisturizing effects.?"
Mucopolysaccharides help in binding moisture into the
skin and mucosa. It was proposed that the 4. vera gel
containing products improve skin and mucosa hydration
through humectant mechanism.'"”? The results of a
study showed that A. vera along with other ingredients
(like salivary substitute) is effective in relieving
xerostomia associated symptoms.?!

A. vera has wound healing effect due to the presence
of Glucomannan, a mannose-rich polysaccharide and
gibberellin, a growth hormone, interacts with growth
factor receptor on the fibroblast, thereby stimulating
its activity and proliferation, which in turn increases
collagen synthesis after topical and oral application.*?]
In addition, the presence of glucomannan and acemannan
activate macrophages, stimulate immune system,
so A. vera has antibacterial and antiviral effects./*]
Moreover, it has anti-inflammatory effect and inhibits
the cyclooxygenase pathway and reduces prostaglandin
E2.24 Therefore, A. vera has been used for the treatment
of disorders such as lichen planus, burning mouth
syndrome, and mucositis.”

The results of a study showed that oral 4. vera
mouthwash has anti-inflammatory and wound healing
properties, thus preventing the development of
radiation-induced mucositis. In addition, it has antifungal
and immunomodulatory properties, which prevents oral
candidiasis in the patients undergoing head-and-neck
radiotherapy.*®! However, contradicting this, Su ef al., in
their study concluded that oral 4. vera was not was not
effective in eliminating mucositis or improving theses
patients’ well-being.?”! A study also showed the positive
effects of A. vera gel on oral submucous fibrosis.*
Some other studies also revealed that 4. vera has the
same antiplaque effects as chlorhexidine.””! However, a
study reported that it had no significant effects on oral
health.[

Peppermint essential oil is another herbal preparation
with strong antibacterial and cooling effects.’!! As a safe
herbal preparation,®? peppermint essential oil has been
found to be effective in alleviating the pain associated
with aphthous stomatitis®* and managing dental
plaque.B¥

To the best of our knowledge, no study has yet
investigated the effects of 4. vera on mouth dryness
among intubated patients. Moreover, the results of
previous studies respecting the effects of A. vera
on mouth dryness and oral health are contradictory.
Consequently, this study was undertaken to fill these
gaps. The purpose of this study was to analyze the effects
of Veramin moisturizing gel on mouth dryness and oral
health among ICU patients.

METHODS
This was a triple-blind two-group randomized
placebo-controlled clinical trial. Study population

consisted of all intubated patients hospitalized from
November 2016 to August 2017 in the ICU of a teaching
hospital in Isfahan, Iran. The ICU was a mixed one with
21 beds. Sampling was done conveniently. Inclusion
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criteria were an age of 18-65, an endotracheal tube in
place through the mouth, ICU hospitalization of <24 h,
no hospitalization in other hospital wards before
ICU admission, no history of autoimmune disorders,
pneumonia, or sepsis, no pregnancy, no known sensitivity
to herbal ingredients, no denture, and no obvious oral or
perioral lesions. Patients were excluded if they died, were
transferred from ICU to other settings, developed severe
oral lesions, or their legal guardian chose to withdraw
from the study.

Using the results of an earlier study™ and with a Type II
error of 0.05 and a power of 0.80, necessary number of
patients for each study group was calculated to be 35.
Given an attrition rate of 10%, 40 patients were recruited
to each group. Randomization was performed using
simple randomization based on random numbers tables
by an independent person who was unaware of study.
All randomization numbers were concealed in separate
envelopes that were sealed, opaque, serially numbered,
and kept by the hospital radiologist.

Data collection tools were a demographic and clinical
characteristics questionnaire, the Challacombe Scale and
the Mucosal-Plaque Index. The items of the first tool
were age, gender, underlying condition, Acute Physiologic
Assessment and Chronic Health Evaluation I (APACHE 1I)
score, medications, and smoking history. This questionnaire
was completed in the 1% day of the study.

The primary outcome was mouth dryness which was
assessed by a dentist in the first (this assessment
was baseline assessments before the first session
intervention), 39, and 5" days of the study (T1-T3) using
the Challacombe Scale. The scale was developed in the
King’s College London Dental Institute. As a visual
scale, the Challacombe scale assesses mouth dryness and
treatment outcomes over time. It is scored 1-10, with
higher scores representing severer dryness.*> The scale
was translated into Persian and 10 critical care nursing
faculty members and critical care subspecialists assessed
and approved its content validity. Moreover, its reliability
was assessed using the interobserver method, in which
the first author and the same dentist simultaneously
used the scale to rate mouth dryness of 10 patients.
Interobserver correlation coefficient was 0.94, denoting
the high reliability of the scale.

The secondary outcome was oral health as measured
using the Mucosal-Plaque Index by the same dentist at
T1-T3. This index consists of a mucosal and a plaque
score. The mucosal score includes four items on the
degrees of mucosal inflammation and erythema. This
score ranges from 1 to 4. The plaque score also includes
four items on the amount of dental plaque and ranges

from 1 to 4. The sum score of these two components
is 2-8. Higher scores stand for poorer oral health. The
validity and reliability of this index had been approved in
previous studies.)

Study intervention was an oral care protocol which
was developed based on the protocols used in previous
studies.?¥ At the beginning of the study, three workshops
held for the nurses of the study setting to teach them about
the oral care protocol. Moreover, an oral care-related
educational video clip and a PowerPoint file were given
to the nurses. Finally, a poster, depicted the oral care
protocol, was hanged in the study setting. All nurses were
asked to provide oral care based on educations provided
to them in the workshop, video clip, PowerPoint file,
and poster. The steps of oral care protocol were as
follows: set the pressure of the endotracheal tube cuff at
20-25 mm Hg; Raise the head of the bed by 30°-45°;
Perform mouth and throat suction (repeat every 4 h);
brush the inner and the outer surfaces of the teeth and the
tongue for 2 min using a kids toothbrush and a 0.12%
chlorhexidine solution (repeat every 12 h); apply the
Veramin gel to all surfaces of the oral mucosa, the gum,
and the tongue after brushing (repeat every 4 h); lubricate
the lips with Vaseline (repeat every 4 h); remove and
clean the oropharyngeal airway, if any, and then place
it in the mouth. This protocol was used for all patients
in both groups. The only difference between the groups
was related to the oral care gel. In other words, the
oral care gel for patients in the intervention group was
a moisturizing gel containing 100% 4. vera jelly, 3%
peppermint essential oil, carboxymethyl cellulose, 10%
propylene glycol, and 0.1% potassium sorbate, while
the gel for the placebo group contained carboxymethyl
cellulose, 10% propylene glycol, 0.1% potassium sorbate,
and water up to 100%. In addition, the smell of placebo
gel is provided with food grade mint flavor, which does
not have any therapeutic effect. Both gels were produced
by Barij Essence Pharmaceutical Company, Kashan, Iran,
and had similar appearance, color, smell, and weight. The
manufacturing company had labeled a series of the gels
A, and a series B. The authors, the nurses of the study
setting, the dentist, and the statistical analyst were blind
to the contents of the gel tubes until final data analysis.

Two research assistants were involved in the study after
being fully trained regarding the oral care protocol with
principal investigator monitored the performance of
nurses in different shifts. The nurses adhere to all the
steps of the interventions for each patient because the
researchers designed an oral care sheet that information
documented. To minimize the diffusion of the treatment,
we explained and asked staff nurses to cooperate with
this study.
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Ethical approval and necessary permissions for the study
were obtained from the Ethics Committee of Isfahan
University of Medical Sciences, Isfahan, Iran (with
the codes 2.141 and 295141, respectively). It was also
registered in the Iranian Registry of Clinical Trials (with
the number IRCT2016120331200N1). Study aim was
explained to patients’ legal guardians and they were
ensured that the data would be handled confidentially
and withdrawal from the study would be voluntarily. All
of them signed the informed consent form.

Data analysis was carried out through the SPSS
software (version 16, SPSS Inc., Chicago, IL, USA).
Between-group comparisons respecting demographic
and clinical characteristics were done by running the
Chi-square, Independent #-test, and the Fisher Exact
tests. Moreover, the Mann—Whitney U and the Friedman
tests were run to compare the groups respecting mouth
dryness and oral health.

RESULTS

The CONSORT diagram of the clinical trial is showed in
Figure 1. In total, 80 patients were recruited. Two were
excluded from the intervention group due to experiencing
death and weaning from ventilator. Moreover, two were
excluded from the placebo group due to experiencing
death. Therefore, data analysis was done on the data
retrieved from 76 patients.

Most participants were male (68%). The Chi-square,
Independent #-test, and the Fisher Exact tests revealed
no significant differences between the groups respecting
patients’ age, gender, APACHE 1II score, antacid
consumption, underlying condition, cigarette smoking,
and feeding route [P > 0.05; Table 1].

The results of the Mann—Whitney U test revealed that
at T1, mouth dryness mean score in the intervention
group was significantly greater than the placebo group
(Z = 448; P = 0.0001). However, the difference was
not statistically significant at T2 (Z = 0.596; P = 0.551),
while at T3, the mean score of mouth dryness in the
intervention group was significantly lower than the
placebo group [Z = 6.08; P = 0.0001; Table 2]. Moreover,
the Friedman test indicated significant decrease in
the mean score of mouth dryness in the intervention
group (P = 0.0001) and no significant change in the
placebo group (P = 0.325).

In addition, the results of the Mann—Whitney U test
illustrated the significantly greater oral health mean score
in the intervention group at T1 compared with the placebo
group (Z=2.23; P=0.026). However, the oral health mean
score in the intervention group was significantly lower
than the placebo group both at T2 (Z = 2.95; P = 0.003)
and T3 [Z = 6.37, P = 0.0001; Table 2]. In addition,
the Friedman test showed that although within-group
changes in the mean score of oral health in the placebo

[ Enrollment ]

Assessed for eligibility (n =656)

Excluded (n=576 )
- no being intubated during the study
period (248)

- no age range of 18-65 years (81)
-sever face and mouth truma (58)
-immune disorder (18)

| Randomized (n = 80) |

- having pneumonia (53)
- no having natural teeth (114)

!

- declined to participate (4)

l Allocation l

Allocated to intervention (n = 40)

L

Allocated to control (n = 40)

v Follow-Up l

Lost to follow-up (give reasons) (n = 2)
- Patient death (1)
- Extubation during the study period (1)

l L Analysis

Lost to follow-up (give reasons) (n = 2)
- Patient death (2)

] l

Analysed (n=38)
- Excluded from analysis (give reasons)
(n=0)

Figure 1: Flow diagram of the study participants

Analysed (n = 38)
- Excluded from analysis (give reasons)
(n=0)
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Table 1: Basic characteristics of the study population

Characteristics Groups P
Placebo  Intervention
(n=38) (n=38)
Age 52.44+14.88 45.55+17.06  0.065**
APACHE I 18.29+6.64  19.02+6.59  0.629**
Gender 0.622%**
Male 27 (71.1) 25 (65.8)
Female 11 (28.9) 13 (34.2)
Cigarette smoking 0.803%**
Used 12 (31.6) 11 (28.9)
Not used 26 (68.4) 27 (71.1)
Underlying condition 0.250%**
Hypertension (yes) 8 (34.87) 7 (38.88)
Diabetes mellitus (yes) 4 (17.39) 4 (22.22)
Stroke (yes) 5(2173) 4(22.22)
Cardiac disease (yes) 3 (13.04) 2 (11.11)
Others (yes) 3(13.04) 1 (5.55)
Antacid consumption 0.999%
Yes 37 (97.4) 36 (97.4)
No 1(2.6) 2 (3.5)
Feeding route 0.372%**%*
NPO 25 (65.8) 26 (68.4)
TPN 0 2 (5.3)
NGT or OGT 13 (34.2) 10 (26.3)

Data are presented as mean+SD (range), or n (%). **The independent
t-test, ***The Chi-square test, ****The Fisher exact test.
SD=Standard deviation, APACHE II=Acute Physiology and Chronic
Health Evaluation II, TPN=Total parenteral nutrition, NPO=Nil per
0s, NGT=Nasogastric tube, OGT=Orogastric tube

Table 2: Comparison of mouth dryness between two

groups at the first, third, and fifth days of the study

Variable Time Group Mann-Whitney P
Placebo Intervention U-test value

Mouth  Day 1 3.57£0.976 5.15+1.6 4.48 0.0001
dryness Day 3 3.42+0.826 3.5+0.893 0.596 0.551
Day5 3.57¢1 2.02+0.725 6.08 0.0001
Oral Day 1 4.73£1.24 5.36+1.23 2.23 0.026
health  Day3 4.68+1.09  4+0.725 2.95 0.003
Day 5 4.97+1.07 3.07+0.784 6.37 0.0001

Data are presented as mean+SD of mouth dryness and oral health
evaluated by Challacombe scale and MPS, respectively. SD=Standard
deviation, MPS=Mucosal-Plaque Index

group was not statistically significant (P = 0.017), this
score in the intervention group significantly decreased
from T1 to T3 (P = 0.0001).

Based on these findings, Veramin moisturizing gel alleviates
mouth dryness and improves oral health among ICU
patients. Moreover, none of the participants reported any
adverse effects after receiving Veramin moisturizing gel.

Discussion

The aim of this study was to analyze the effects of Veramin
moisturizing gel on mouth dryness and oral health among

ICU patients. Findings indicated that the gel had significant
effects on mouth dryness and oral health. Water constitutes
the largest proportion of the inner jelly of A. vera leaf.
Moreover, the jelly contains mucopolysaccharides
and amino acids which help moisturize oral mucosa.
Therefore, it is used to produce mouthwash preparations.
Most previous studies also showed the positive effects of
A. vera on oral health. For instance, Chhina et al. found
that A. vera mouthwash solution was more effective than
chlorhexidine in improving oral health.?* Gupta et al. also
reported that 4. vera mouthwash solution was as effective
as chlorhexidine in reducing dental plaque severity among
students.” The findings of these two studies confirm that
the anti-plaque effects of 4. vera mouthwash solutions
are at least the same as those of chlorhexidine. Both
studies concluded that due to its cost-effectiveness and
safety, A. vera mouthwash can be a good substitute for
chlorhexidine. However, in contradiction to our findings,
Sahgal et al. reported the ineffectiveness of A. vera gel in
reducing plaque severity.®?” This contradiction may be due
to the fact that they used 50% A. vera gel for 4 days while
we implemented our intervention using 100% A. vera
gel and in 5 days. Laboratory evaluations showed that
the greatest antiplaque effects of 4. vera are at its 100%
concentration.*”

Another component of the gel used in the present study
was peppermint essential oil. The previous studies
reported that peppermint essential oil has antibacterial,
antifungal, and antiviral effects. Yayla also reported
that peppermint mouthwash significantly reduced the
incidence of chemotherapy-induced oral mucositis. They
finally concluded that peppermint mouthwash can be a
good option for reducing the incidence and the severity
of mucositis.? This study faced some limitations
including its short follow-up period. Moreover, it was
conducted in a single healthcare setting. Future studies
are suggested to replicate this study on larger samples of
patients and with longer follow-up periods.

Study findings suggest that Veramin moisturizing gel
is effective in significantly relieving mouth dryness,
preventing dental plaque formation, and improving
oral health. Given the cost-effectiveness of 4. vera and
peppermint harvesting and processing, Veramin gel can be
used for improving oral care outcomes in ICUs. To the best
of our knowledge, this was the first study into the effects of
Veramin gel on mouth dryness and oral health. Therefore,
further studies are needed for more conclusive evidence
concerning the effectiveness of Veramin moisturizing gel.
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