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Background and Purpose: Prophylactic dressings play a significant role in the prevention
of pressure injury. However, no herbal products have been used in this regard, so far.
Therefore, the present study was designed with the aim of comparing the effect of Aloe
vera gel, Calendula officinalis ointment and simple sacral prophylactic dressings on pressure
injury development in patients admitted to intensive care unit.

Materials and Methods: The sample of this clinical trial study consisted of 90 critically ill
patients. Randomization was performed by head nurse in intensive care unit. Patients in
group “A” received Aloe vera gel prophylactic dressing twice a day; patients in group “B”
received Calendula officinalis ointment prophylactic dressing twice a day; and patients in
group “C” received simple prophylactic dressing twice a day. The development of pressure
injury was compared between these three groups after the intervention.

Results: Demographic variables were similar in all three groups (p> 0.05). The results
showed that 3 patients (10%) who received the simple dressing, 2 patients (6.6%) who
received the Calendula officinalis ointment dressing were wounded, while the development
of pressure injury in patients who received the Aloe vera gel dressing was zero. The results
of chi-square test showed that the frequency distribution of the pressure injury development
in the two groups receiving Aloe vera gel and simple dressing was different. This difference
was statistically significant (p < 0.05). However, there was no significant difference between
the Aloe vera gel and Calendula officinalis ointment groups as well as the Calendula
officinalis ointment group and the simple dressing.

Conclusion: The results of the present study demonstrated that using Aloe vera gel and
Calendula officinalis ointment prophylactic dressing twice a day can be effective in preven-
tion of pressure injury in patients admitted to intensive care unit.

Keywords: Aloe vera gel, Calendula officinalis ointment, critically ill patient, medicinal
plants, prophylactic dressings

Introduction

Patients admitted to the intensive care units (ICUs) are at high risk of pressure
injury development. These patients are immobilized on the bed because of various
reasons.'”” Other factors such as nutritional deficiencies, loss of consciousness,
severity of illness, taking certain medications, urinary incontinence and/or bowel
incontinence, sweating and excessive moisture in the skin, edema, and inappropri-
ate use of medical devices also increase the risk of pressure injury development.'™

Studies on these types of ulcers in Iran indicate the high prevalence and incidence.
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The results of three studies conducted in 2014, 2015 and
2016 can be mentioned as an example, in which the pre-
valence of pressure injury development in the ICUs in Iran
was reported to be 27, 45, 32%, 1respective1y.5*7 Studies in
other countries also indicate high prevalence of these
wounds in the ICUs. For instance, a study in China in
2016 showed that the prevalence of pressure injury devel-
opment in the ICUs is 31%.°

The development of pressure injury in hospitalized
patients is considered as a negative point of healthcare
providers and systems. Therefore, the prevention of pres-
sure injury is highly important, especially for the nursing
team.®? For this, many guidelines and references have
provided a variety of suggestions, including; identifying
the patients at risk, patients change position, using support
surfaces, and physical examination of the patients’ skin in
terms of any symptoms of pressure injury in the early
stages.” In addition to the previous approaches, the debate
about the use of pressure injury prophylactic dressings has
attracted the attention of many researchers, and several
studies have been done in this regard. In a study in 2016,
Byrne et al studied the effects of prophylactic sacral dres-
sing for pressure injury development in critically ill
patients. The results of Byrne et al study showed that
using prophylactic sacral dressing for pressure injury
development in these patients significantly reduced the
development of pressure injury.> In another study in the
United State, Walsh et al concluded that the use of pro-
phylactic dressing is effective in reducing the development
of pressure injury in patients hospitalized admitted to the
ICU."" In a randomized controlled clinical trial Santamaria
et al examined the use of multi-layered soft silicone foam
dressings for prevention of sacral and heel pressure injury
in 440 trauma and critically ill patients that were randomly
assigned into two groups. The results of their study
revealed that the use of multi-layered soft silicone foam
dressings reduced the rate of pressure injury in critically ill
patients in intervention group compared to control group
(3.1% versus 13.1%)."" In another study, Bishopp et al
examined the effect of using prophylactic hydrocolloid
dressings on nasal bridge for prevention medical-device-
related pressure injury. Results of Bishopp et al’s study
revealed that using prophylactic hydrocolloid dressings
decrease rate of medical-device-related pressure injury
related to non-invasive ventilation mask.'?> In another
study in this regard in 2014, Kohta et al reported that
using polyurethane film dressings decreased the risk of
pressure injury development in surgery patients.'

Although there are a variety of prophylactic dressing
types for pressure injury in previous studies, they can be
generally divided into three categories: Film dressings,
Hydrocolloid dressings and Foam dressings.'* The materi-
als used in these three categories are usually industrial
materials and associated with relatively high cost for the
patient and healthcare systems. Cheaper and more afford-
able alternatives, such as plant products, can solve this
problem. But there is no study conducted on the preventive
role of plant products in pressure injury. However, there
are several studies on the therapeutic effects of plant
products on the improvement of inflammation and skin
wounds.'> ' Therefore, this hypothesis was proposed to
researchers whether the plant product prophylactic dres-
sing decreases the development of pressure injury. After
searching from available databases, two materials of 4loe
vera and Calendula officinalis were selected for this pur-
pose. Aloe vera also named yellow Aloe is related to
Liliaceae family and usually found in hot and arid areas
Africa and
America.’* % This plant has several functions such as

such as some parts of Asia, Europe,
wound healing, anti-inflammatory action, moisturizing
and anti-aging effect, antiseptic effect and laxative
effect.>! Calendula officinalis also named pot marigold
used for several skin health condition.>** Calendula offi-
cinalis extract rich of monoesters, triterpenoids, triterpene
alcohols, triterpene oligoglycosides, and flavonoids.?
Thus, the present study was designed with the aim of
comparing the effect of Aloe vera gel, Calendula officina-
lis ointment and simple prophylactic dressings on pressure
injury development in patients admitted to ICU.

Materials and Methods

Study Environment and Samples

The present study, which is a clinical trial, conducted in
the ICU of Alborz Hospital in Karaj, Iran, during the years
2017 and 2018. The ICU of this hospital has 20 active
beds and the hospitalized patients are composed of patients
from different groups including surgical, internal and neu-
rological wards. Our hospital has wound care team that
guides nurses for pressure injuries prevention and treat-
ment. We also use standard guideline for pressure injuries
prevention in ICU.

The present study included all the patients who were
classified in the moderate to high-risk category (score 14
and below) for pressure injury development based on the
Braden Scale.
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Sample Size

According to a study conducted by Eghdampour et al in
2013, the mean and average standard deviation scores in
the two groups’ placebo and intervention (4/oe vera) were
estimated to be 1.10 + 0.73 and 0.59 + 0.59, respectively.?
Therefore, considering type I error, 0=0.05 and the type II
error, f=0.20 (power=80%), the sample size was calcu-
lated using the following formula. Therefore, considering
a drop-out rate of 10%, the total sample size required for
each group is 30 participants and totally 90.

2
(214+219) (3 +3)

(Hy = 1)’
(196 +0.84)%(0.59 +0.73%) .
B (1.1 — 0.59) a

n=

Inclusion Criteria

No sign of pressure injury at the time of ICU admission,
participants with a moderate and high risk of pressure
injury development based on a score they achieved in the
Braden Scale (score 14 and below) and aged over 18 years
old (Braden Scale is only used for people with over 18
years old).

Exclusion Criteria

Absolute movement limitation requested by the physicians
that inhibit the patient from changing position. Drug
allergy to the Aloe vera in group “A” and drug allergy to
the Calendula officinalis ointment in group “B” based on
the patient’s or their relative report and the development of
pressure injury in the first 12 hours after admission.

Data Collection Instrument

Demographic Checklist

This checklist included age, sex, cause of hospitalization,
drug addiction, other diseases, type of respiration in the
ICU (endotracheal tube, tracheostomy and spontaneous
respiration)

Braden Scale for Predicting Pressure Injury Risk

Braden Scale is an instrument using to predict pressure
injury risk. It was first developed by Braden and
Bergstrom. This scale assesses six criteria: Sensory per-
ception, Moisture, Activity, Mobility, Nutrition, Friction
and Shear. Each category is rated on a scale of 1 to 4
(excluding the “friction and shear” category which is rated
on a scale of 1 to 3). Score 1 indicates a worse condition,

while a score of 4 a better one. A total score is calculated
by combining these categories. Higher scores denote lower
risk of developing a pressure injury. The validity and
reliability of the Persian version of this instrument have
been determined to the desired in previous studies.’

Pressure Injury Grading Tool

The instrument was developed in 2014 by the American
Pressure Ulcer Advisory Panel and the European Pressure
Ulcer Advisory Panel. Based on this, pressure injury is
divided into six stages (Stage 1: Non-blanchable erythema
of intact skin, stage 2: Partial-thickness skin loss with
exposed dermis, stage 3: Full-thickness skin loss, stage 4:
Full-thickness skin and tissue loss, Unstageable Pressure
Injury: Obscured full-thickness skin and tissue loss and
Deep Tissue Pressure Injury: Persistent non-blanchable
deep red, maroon or purple discoloration) in severity.’

Interventions
All the patients aged over 18 years old were selected in the
first 12 hours after admission to the ICU of Alborz
Hospital in Karaj by the researchers. If patients did not
have any pressure injury at the time of admission, Braden
scale was used to assess them. Those patients, who were at
a moderate and high risk of pressure injury development
based on a score they achieved in the Braden Scale (score
14 and below), recruited to the study. It needs to be said
that the Braden scale was carried out only once by the
researcher and it was at the time of the initial evaluation of
the patient.

Patients were randomly assigned to three groups.
A ball was chosen by one of the head nurses of the ICU
who was blinded to the study groups. Patients in the group
“A” received Aloe vera gel prophylactic dressing, patient
in group “B” received Calendula officinalis ointment pro-
phylactic dressing and patient in group “C” (control group)
received simple prophylactic dressing. Considering that
the most common area of pressure injury is sacrum area
and the average duration of pressure injury development in
critically ill patients were the first seven days,?® the skin of
patients in three groups was examined by the clinical nurse
who were trained in wound care for a maximum of seven
days and twice a day in terms of any symptoms of pressure
injury. She was blinded to the study groups. Usual care
such as change position, alternating pressure air mattress
replacements, static mattress replacements, turning
regimes and daily/per shift skin inspection were similar
in all patients in three groups.

Chronic Wound Care Management and Research 2020:7
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Patients in group “A” received Aloe vera gel prophy-
lactic dressing. In this group, the skin of the sacrum area
was firstly washed and cleaned with a normal saline solu-
tion. Then, 5 cc of Aloe vera gel was rubbed in the sacrum
area, and a 10x10 cm simple dressing gauge was placed
and kept on the skin with mattress glue. The dressing was
changed two times in 24-hour. The Aloe vera gel, which
was used in the patients in group “A”, was 100% concen-
tration and produced by the Seagull Company located in
Karaj, Iran. Dressing in this group performed by one of the
researchers (MB).

Patients in group “B” received Calendula officinalis
prophylactic dressing. In this group, the skin of the sacrum
area was firstly washed and cleaned with a normal saline
solution. Then, 5 cc of Calendula officinalis was rubbed in
the sacrum area, and a 10x10 c¢cm simple dressing gauge
was placed and kept on the skin with mattress glue. The
in 24-hour. The
Calendula officinalis, which was used in the patients in

dressing was changed two times

group “A”, was 2% concentration and produced by the
Dineh Company located in Qazvin, Iran. Dressing in this
group performed by one of the researchers (MB).

Patients in group “C” (control group) received simple
dressing. In this group, the skin of the sacrum area was
firstly washed and cleaned with a normal saline solution.
Then a 10x10 cm simple dressing gauge was placed with-
out any Calendula officinalis ointment or the Aloe vera gel
and kept on the skin with mattress glue. The dressing was
changed two times in 24-hour. Dressing in this group
performed by one of the researchers (MB).

The sacral dressing was different in different group but
all the patients received the routine nursing care related to
pressure injury prevention such as change position, alter-
nating pressure air mattress replacements, static mattress
replacements, turning regimes and daily/per shift skin
inspection were similar in all patients in three groups.

Ethical Considerations

Official permission and ethical approval for the study were
granted by the research and technology department of the
Qazvin University of Medical Sciences. Study also regis-
tered in Iranian Registry of Clinical Trials (ethics code:
IRCT20170620034653N2). Study conducted in accor-
dance with the Declaration of Helsinki. Participants or
their legal guardians were approached and informed
about the study methods and objectives and they were
requested to complete the informed consent (of 90
patients, 7 patients have enough consciousness to read

and sign informed consent form). The information kept
confidential after the collection, and was used only for the
study objectives.

Statistical Analysis

Data were distributed normally based on the results of
Kolmogorov—Smirnov test. Frequency, percentages, mean
and standard deviation were used to describe the data. Chi-
square test (Fisher’s exact test) was also used to compare
the groups based on the development of pressure injury.
P-values less than 0.05 were considered significant in all
tests.

Results

A total number of 90 patients participated in the present
study. The demographic variables studied included age,
sex, respiratory conditions, length of ICU stay, level of
consciousness, surgical history and the hemodynamic vari-
ables such as blood pressure and temperature, which all
were homogeneous and same among the patients in three
groups. Table 1 shows the demographics variables in
detail.

The results showed that 3 patients (10%) who received
the simple dressing, 2 patients (6.6%) who received the
Calendula officinalis ointment dressing developed pres-
sure injury, while the development of pressure injury in
patients who received the Aloe vera gel dressing was zero.
The results of chi-square test showed that the difference in
the frequency distribution of the pressure injury develop-
ment in the two groups receiving Aloe vera gel and simple
dressing was statistically significant (p= 0.04) (Table 2).
The results of chi-square test showed that the frequency
distribution of the pressure injury development in the two
groups receiving Calendula officinalis ointment and sim-
ple dressing was the same and there was no significant
difference between them (p=0.05) (Table 3). The results of
chi-square test showed that the frequency distribution of
the pressure injury development in the two groups receiv-
ing Calendula officinalis ointment and Aloe vera gel dres-
sing was the same and there was no significant difference
between them (p >0.05) (Table 4).

Discussion

Prevention of pressure injury is one of the priorities of the
healthcare team members for hospitalized patients, espe-
cially for those who are admitted to the ICUs. One of the
effective strategies for pressure injury prevention in
patients who are at high risk is to use prophylactic
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Table | Participants’ Demographics Characteristics

Items Aloe vera Calendula officinalis Simple Dressing P value
Braden Score 11.9£2.1 11.5£2.2 11.8£1.9 0.8
Sex Men 14 (46.6%) 16 (53.4%) 11 (36.6%) 0.4
Women 16 (53.4%) 14 (46.6%) 19 (63.4%)
Age 67.8+12.2 60.715.5 62.1x16.4 0.15
Length of ICU stay 3.1+23 3.8+2.1 3.4%25 0.3
GCS 12.8+3.7 11.6£3.6 12.6£3.1 0.3
Systolic blood pressure 133.8+£30.9 130.9£27.9 127.7£24.1 0.6
Diastolic blood pressure 78.2+17.8 80.5+18.3 78.2%19.6 0.8
Body temperature 37.01%0.15 37.05+3.8 37.1£0.6 0.7
Respiration type Spontaneous 16 (53.4%) 19 (63.4%) 18 (60%) 0.3
Mechanical 14 (46.6%) Il (36.6%) 12 (40%)
Causes of hospitalization Trauma 5 (16.6%) 3 (10%) 4 (13.4%) 0.09
Surgery 16 (53.4%) 15 (50%) 13 (43.3%)
Internal 9 (30%) 12 (40%) 13 (43.3%)

Abbreviations: ICU, intensive care unit; GCS, Glasgow Coma Scale.

dressings. In this study, the effect of two plant products,
which were Calendula officinalis ointment and Aloe vera
gel, on the prevention of pressure injury was evaluated.
The results showed that both of them had better efficacy in
the prevention of pressure injury compared to the simple
dressing; however, the difference was significant only
when using the Aloe vera gel.

The use of this plant is mostly associated with wound
healing, and there are very limited studies related to the
preventive effects of this product, especially in the preven-
tion of pressure injury. The searches showed only one study
that examined the effect of topical Aloe vera gel on pressure
injury prevention in one group of orthopedic patients. In this
study that conducted in 2018 in Iran, Hekmatpou et al
reported that using topical Aloe vera gel have significant
effects on pressure injury prevention.”” Searches also showed
two studies that examined the use of Aloe vera gel in the
treatment of pressure injury. In the first study, which was
a quasi-experimental study, Egyptian researchers evaluated

Table 2 Pressure Injury Development in Patients in Aloe vera and
Simple Dressing

the effect of 1% Aloe vera cream on the treatment of stage 2
pressure injury in patients hospitalized in the ICU. In this
study, 60 patients were divided into two groups. Patients in
the intervention group received 1% Aloe vera cream. The
results of Egyptian researchers’ study showed that the use of
Aloe vera cream significantly improved the stage 2 pressure
injury in patients hospitalized in the ICU.** Another study,
which was a case-report, conducted in Japan, in which the
effects of Aloe vera gel powder with high molecular (by
washing with running water using the patented freeze-
drying under micro wave and far infra-red irradiations)
were studied in 6 patients. The results of this study also
showed that Aloe vera gel powder had a positive effect on
the treatment of pressure injury.>' As previously mentioned,
this study is the first one to evaluate the preventive effects of
Aloe vera gel on the development of pressure injury. The
preventive effects of Aloe vera gel in this study can be
attributed to some of the properties of this plant.
Mucopolysaccharides, amino acids and zinc in the Aloe

Table 3 Pressure Injury Development in Patients in Calendula
officinalis and Simple Dressing

Pressure Injury | + | - Total | Chi-Square Pressure Injury | + | - Total | Chi-Square
Group Test Result Group Test Result
Aloe vera 0 (30 |30 F exact = 3.1 Calendula officinalis 2 |28 30 F exact= 0.2
Simple dressing 3 127 |30 P value = 0.04 Simple dressing 3 127 |30 P value = 0.05
Total 3 |57 |60 Total 5 |55 |60
Note: F exact, Fisher exact test. Note: F exact, Fisher exact test.
Chronic Wound Care Management and Research 2020:7 submit your manuscript 23
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Table 4 Pressure Injury Development in Patients in Aloe vera and
Calendula officinalis

Pressure Injury | + | - Total | Chi-Square
Group Test Result
Aloe vera 0 |30 (30 F exact= 2.02
Calendula officinalis 2 |28 | 30 P value = 0.4
Total 2 |58 [ 60

Note: F exact, Fisher exact test.

vera gel can help to maintain skin integrity, maintain moist-
ure and refresh skin, and reduce skin sensitivity and
erythema. Aloe vera gel also boosts the immune system and
cytokines synthesis, which itself can play a role in the pre-
vention effects of this gel.?'*? However, further studies with
more details are recommended to evaluate the effects of Aloe
vera gel in the prevention of pressure injury.

Calendula officinalis has been used to treat a various
types of wounds. In the treatment of pressure injury, searches
showed two studies that evaluated the efficacy of this pro-
duct. In a study in Iran, the effect of Calendula officinalis
ointment was evaluated in the treatment of pressure injury in
20 patients. The results of this study showed that the treat-
ment of pressure injury was significantly improved by using
Calendula officinalis ointment dressing.®®> The other study
was conducted in Brazil by Buzzi et al. In this cohort study,
41 patients diagnosed the pressure injury, were treated by
using Calendula officinalis product over 30 weeks. Patients
were assessed in terms of pressure injury development, infec-
tion, tissue type and amount of exudate. The results of Buzzi
et al study revealed that the use of Calendula officinalis
product significantly promoted the healing process of pres-
sure injury.** However, no study was found about the use of
Calendula officinalis ointment prophylactic dressing in the
prevention of pressure injury. In fact, the present study is the
first one in this field. It seems that the preventive effects of
Calendula officinalis in the present study are mostly related
to the anti-inflammatory properties of this plant. The extract
of this plant contains carotenes, flavonoids, sterols, alkaloids,
terpenes, resins and calcium, which have anti-inflammatory
properties.®> However, further studies are needed to evaluate
the effect of Calendula officinalis in the prevention of pres-
sure injury in more detail.

This study has some limitations. The first limitation is
that the time of the patients’ evaluation was considered 7
days and it is recommended that future studies consider
more time. Also, we only enrolled critically ill patient that

were at moderate and high risk of pressure injury

according to Braden scale and this limited the general-
izability of the findings to those patients who are at low
risk of pressure injury development. Other limitation is our
patients’ age in inclusion criteria. We only selected
patients aged 18 and older because Braden scale could
only be used for this group of people. So, the result can
not be generalized to pediatric and neonate in critical care
units. Missing calendula test group in the sample size
calculation is also another limitation of our study.

Conclusion

The results of the present study demonstrated that the use
of Aloe vera gel and Calendula officinalis ointment pro-
phylactic dressing twice a day can be effective in the
prevention of pressure injury in patients admitted to ICU.
Further study is needed for confirmation of this effect. The
findings of this study can also provide a significant
improvement in the prevention of pressure injury related
to the use of prophylactic dressings, because the materials
used in these dressings have been industrial and cost
much. However, given the lack of studies, it is recom-
mended that similar studies conducted to make the find-
ings more generalizable. Also, further studies on other
natural products such as honey or olive oil in the form of
prophylactic dressing for pressure injury prevention could
be interesting issues.
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