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ABSTRACT
Background: Pressure injuries lead to lower quality of 
life and incur substantial health care resources and costs. 
Pressure injury prevention is reported to be much cheaper 
than treatment of the condition itself.

Aim: To evaluate the incremental effectiveness of silicone 
foam dressing and fatty acids oil spray, in addition to 
standard care, in preventing sacral pressure injuries among 
high-risk patients.

Method: A randomised controlled trial (RCT) was conducted. 
Using simple random sampling, patients were allocated into 
one of the three groups: (1) Silicone foam dressing plus 
standard care; (2) fatty acids oil spray plus standard care; (3) 
standard care only.

Results: Four hundred and sixty-one patients were recruited. 
Of these, 3.9% (n=5) developed pressure injuries in the 
silicone foam dressing group, 5.4% (n=7) developed pressure 
injuries in the fatty acids oil group and 5% (n=10) developed 
pressure injuries in the standard care group. The difference 
was not statistically significant. However, significant statistical 
differences were found between the silicone foam dressing 
and standard care group (p=0.04) and between the fatty 
acids oil and standard care group (p=0.048) for patients with 
Braden score ≤12.

Conclusion: Additional preventive measures seem to be 
clinically beneficial in reducing sacral pressure injuries 
among very high-risk patients in the general ward acute care 
setting.

Keywords: Pressure injury, prevention, fatty acid oil, multi-
layer dressing.

INTRODUCTION
A pressure injury is defined as a localised injury to the skin 
and/or underlying tissue usually over a bony prominence, 
as a result of pressure, or pressure in combination with 
shear and/or friction1. Hospital-acquired pressure injuries 
(HAPIs) are considered preventable2 and their occurrence 
is widely recognised as an indicator of sub-optimal nursing 
care. Pressure injuries stage III and IV that are acquired after 
admission to a health care facility are now classified as ‘Never 
Events’ or serious adverse events that are preventable3.

Pressure injuries are a significant cause of morbidity and 
significantly lower the quality of life for both patients and their 
carergivers4. Additionally, pressure injuries incur substantial 
health care resources and costs. In the United States 
healthcare system, the average cost of a pressure injury has 
been estimated to be between US$37,000 and US$70,000 
(A$49,000 and A$93,000) per patient5. It is expected that 
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the cost increases with injury severity, as the more extensive 
injury requires longer time to heal and is associated with a 
higher incidence of complications; therefore more health care 
resources are needed to care for this group of patients6.

Prevention of pressure injuries was reported to be much 
cheaper than treating the condition itself6. Pressure injury 
preventive interventions typically focus on risk assessment, 
reducing pressure and minimising shear and friction1. In 
recent years, additional prevention strategies were introduced 
to prevent the development of pressure injuries, such as the 
application of a multi-layer foam dressing and application 
of hyperoxygenated fatty acids oil over high-risk areas. 
However, most of the studies were done in temperate 
countries, among a largely Caucasian population and on 
critically ill patients. Given potential inherent differences 
among different ethnic skin types7, as well as the adverse 
impact of higher ambient temperature on skin tolerance to 
pressure injuries8, it is of interest to evaluate the effectiveness 
of these additional prevention strategies in a South East 
Asian country like Singapore.

LITERATURE REVIEW
The sacrum is identified as one of the most common 
anatomical pressure injury sites for hospitalised patients9; 
with a reported prevalence rate as high as 13.6% among 
critically ill adults over a 35-month period10.

Effectiveness of prophylactic dressings

Recent studies have investigated the effectiveness of 
prophylactic multi-layer foam dressings in the prevention 
of pressure injuries over the sacrum. According to an 
in vitro study, the mechanisms of such a dressing are 
through moisture control (absorption of moisture caused 
by perspiration within the gluteal folds), reducing friction by 
separating skin folds, and alleviating local shear forces by 
creating an interface between the patient’s skin and the bed 
surface11,12. Most of the studies thus far were carried out 
among critically ill adults or adults at high risk of pressure 
injuries. All studies have demonstrated a positive reduction 
in the incidence of pressure injuries (Table 1a).

In a quality improvement study, it was concluded that the 
application of a silicone foam dressing over the sacrum, in 
addition to the adoption of prevention guidelines, reduced 
the incidences of HAPIs in an intensive care unit (ICU), 
from 12.5% to 7%13. In another similar quality improvement 
study, no high-risk patients developed HAPI while the 
sacrum dressing was in place14. Besides quality improvement 
studies, non-randomised, experimental studies10,15-18 were 
also conducted and positive effects of the prophylactic 
dressings were highlighted. However, these studies were 
limited by the lack of randomisation and had utilised a 
less rigorous study design. In a more recent randomised 
controlled trial (RCT)19 conducted on 440 ICU patients in 
Australia, a multilayered soft silicone foam dressing was 
reported to be effective in preventing pressure injuries among 

critically ill patients. There were significantly fewer sacral 
pressure injuries in the intervention group than in the control 
group (2 versus 8, p =0·05). However, similar to previous 
studies, the results were specific to critically ill patients in 
the ICU and little is known about the effects of prophylactic 
dressings on patients in the general acute ward settings. On 
the contrary, Brindle and Wegelin20 reported no statistically 
significant difference in hazard ratio between cardiac patients 
on a silicone border foam dressing and standard care and 
patients on standard care only. However, the trial was limited 
to patients who had undergone cardiac surgery and patients 
were not randomly allocated to the two groups. In addition, 
they only enrolled high-risk patients who had a surgical 
operation of more than six hours, had cardiac arrest, were 
on vasopressors, and there was no indication of any pressure 
injury risk assessment tool used.

Effectiveness of prophylactic fatty acid oil

It was suggested that fatty acid oil helps to lubricate the 
skin and reduce the shearing and frictional forces that 
contribute to pressure injury development21. Maintaining skin 
with adequate hydration and elasticity is vital to prevent the 
loss of skin integrity. Essential fatty acids (EFAs), specifically 
linoleic and linolenic acids, are said to play a vital role in 
maintaining the moisture barrier function of the skin (for 
example, preventing water loss and skin dehydration)22.

In a double-blind RCT, the authors concluded that topical 
application of essential fatty acids improved hydration 
and elasticity and helped prevent skin breakdown among 
patients with poor nutritional status who were fed orally with 
a high-protein diet and/or received parenteral nutrition23. In 
another RCT, researchers compared the effects of Mepentol, 
a hyperoxygenated fatty acid preparation, with a placebo 
treatment in the prevention of pressure injuries, and results 
showed significantly lower incidence of pressure injuries in 
the intervention group compared to placebo group (7.32% 
versus 17.37%; p = 0.006)24.

Likewise, in a more recent RCT, researchers investigated the 
effectiveness of Corpitolinol 60 (Sanyrène®) in the prevention 
of pressure injuries among surgical patients and found a 
significant difference between the experimental and control 
groups (p=0.006; relative risk (RR) 1.81, 95% confidence 
interval (CI) 1.17–2.79) at the end of the surgery25. In another 
similar study on Sanyrène, the authors concluded that the use 
of Sanyrène in addition with standard prevention strategies 
significantly reduced the incidence of pelvic pressure 
injuries (p=0.04). However, this study was sponsored by the 
manufacturer of Sanyrène and there was no control group26.

To date, there are limited studies on the effectiveness of 
fatty acids oil in the prevention of pressure injuries and the 
available studies were mainly from Europe (Table 1b).

Despite the availability of many prevention modalities for 
pressure injuries, there is limited consensus on the best 
interventions and a paucity of rigorous RCTs available to 
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Table 1a: Summary of literature on effectiveness of prophylactic dressing

Authors Study design Setting and sample Sample size Results

1 Walker et al. 
(2016)

A parallel group 
randomised controlled 
design

High-risk hospitalised 
patients admitted into 
the surgical care unit 
and the emergency 
department

80 patients 2 patients in the dressing group 
and 1 from the control group 
developed pressure injury.

2 Byrne et al. 
(2016)

A prospective, 
non-randomised, 
quasi-experimental 
observational study

High-risk hospitalised 
patients admitted to 
ICU

584 patients The number of unit-acquired 
sacral pressure injuries 
decreased by 3.4 to 7.6 per 
1000 patient days depending 
on the unit.

3 Santamaria 
et al. (2015)

RCT Trauma and critically 
ill patients admitted 
to ICU

440 patients There were fewer sacral injuries 
(2 versus 8, P =0.05) in 
intervention group than in 
control group.

4 Park K H 
(2014)

A non-randomised, quasi-
experimental study

Patients with a Braden 
score of 16 or less 
and admitted to the 
medical ICU

102 patients The incidence of pressure 
injury development was 
significantly lower (χ 2 = 21.722, 
P < .001) in patients assigned 
to the experimental group 
as compared to those in the 
control group.

5 Tsao et al. 
(2013)

A non-randomised, quasi-
experimental study

High-risk patients 
admitted to ICU

90 patients The repositioning of routine 
management group had 
the highest pressure injury 
incidence rate, followed by the 
hydrocolloid-dressing group. 
The foam-dressing group 
recorded no pressure injuries.

6 Cubit et al. 
(2013)

A non-randomised one 
sample experimental 
design

Medical patients 
at ‘high risk’ or 
‘very high risk’ of 
developing pressure 
injuries admitted 
to medical wards 
via emergency 
department

109 patients 1 developed a stage II sacral 
pressure injury while 6 patients 
developed a sacral pressure 
injury (stage I or stage II) in the 
control group [χ2 (1, n = 109) = 
3·26, P ≤ 0·08].

7 Walsh et al. 
(2012)

Non-experimental 
prospective design

High-risk patients 
admitted to ICU

62 patients The HAPI incidence in ICU 
decreased from 12.5% in to 
7% in fiscal year 2009–2010.

8 Brindle & 
Wegelin 
(2012)

Prospective study, non-
randomised assignment

High-risk patients 
admitted to cardiac 
surgery ICU

100 patients 8 pressure injuries developed in 
the standard care group and 1 
pressure injury developed in the 
intervention group; The group 
that received standard care had 
a hazard ratio of 3.6 in relation 
to the intervention group (p = 
0.3).

9 Chaiken N 
(2012)

Non-experimental 
prospective design

Critically ill patients 
admitted to the ICU

273 patients The average baseline sacral 
HAPI prevalence during the 
35-month observation was 
13.6% as compared to an 
incidence of 1.8% during the 
6-month prospective study.

10 Brindle CT 
(2010)

A prospective, non-
randomised, quasi-
experimental study

High-risk patients in 
surgical trauma ICU

93 patients 0 out of the 41 high-risk 
patients identified developed a 
HAPI.
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recommend practice guidelines. Most of the pressure injury 
prevention trials were done in the temperate countries and 
on critically ill patients in the ICU setting. There is limited 
evidence on the effectiveness of prophylactic dressings and/
or fatty acid oil on patients in the general acute ward setting 
and there was no published trial on the Asian population with 
different skin tones.

Singapore is a tropical country which lies near to the 
equator and has an average daily temperature of 31º 
Celsius and humidity of 96% to 64%27. Some patients 
nursed in the general wards are not in an air-conditioned 
environment as opposed to the ICU setting. High humidity 
has been associated with increased risk of pressure injury 
development8,28. To the best of the authors’ knowledge, this 
is the first study done in an Asian context with a significantly 
different climate.

AIM
To determine the incremental effectiveness of a prophylactic 
silicone foam dressing and tropical application of fatty acids 
oil, in addition to standard preventive measures, in reducing 
the incidence of sacral pressure injury among high-risk 
hospitalised patients in the general ward care setting in 
Singapore.

METHODOLOGY
Design

An RCT was conducted.

Setting

This study was conducted at an academic acute tertiary care 
hospital in Singapore. Patients were recruited from eight 
medical-surgical wards during the period of January 2014 to 
February 2016.

Table 1b: Summary of literature on effectiveness of fatty acids oil

Authors Study design Setting and sample Sample size Results

1 Lupiáñez-
Pérez et al. 
(2015)

Non-inferiority, 
triple-blinded, 
parallel, multi-
centre, randomised 
clinical trial

Immobilised patients at 
risk of suffering pressure 
injuries

831 patients Sacrum: olive oil 8 (2.55%) 
versus hyperoxygenated fatty acids 
oil 8 (3.08%), ARR 0.53 (–2.2 to 
3.26).

2 Chiari et al. 
(2012)

RCT 5 operating theatres of 
Northern Italy and surgical 
patients

301 patients At the end of the surgery 71 
patients (23.8%) in the experimental 
group and 47 controls (30.8%) had 
a pressure injury (p= 0.006; RR 1.81 
CI 95% 1.17–2.79).

3 Meaume et 
al. (2005)

An observational, 
prospective survey

Patients at high or very 
high risk of pressure injury 
in 36 elder care wards or 
long-term units

1121 patients Those receiving other topical agents 
or no topical agents on their pelvic 
area had an incidence of 16.3% and 
15.6% respectively, as opposed to 
7.3% in the Corpitolinol 60 group 
(p=0.04).

The Corpitolinol 60 factor 
significantly reduced the occurrence 
(p=0.04) of pelvic pressure injuries, 
with an odds ratio of 0.61 (0.38–
0.98).

4 Torra i Bou 
et al. (2005)

A multicentre 
double-blind RCT

Patients at medium, 
high or very high risk 
of developing pressure 
injuries

331 patients Pressure injury incidence during the 
study was 7.32% in the intervention 
group versus 17.37% in the placebo 
group (p0.006).

For each 10 patients treated with 
Mepentol, one pressure injury was 
prevented (NNT = 9.95).

Survival curves and the regression 
model showed a significant 
statistical difference for both groups 
(p≤0.001).
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Ethical consideration

This study was approved by SingHealth centralised 
institutional review board (CIRB ref no: 2013/477/A) and 
was exempted from full written informed consent as the 
intervention was considered part of daily routine nursing 
care.

Sample size

Sample size calculation showed that to detect a decrease in 
the pressure injury incidence rate of 10% (from 15% to 5%) 
in the intervention group with power set at 70% and alpha of 
0.05, a total of 494 patients would be needed.

Participants

All adult patients who met the following inclusion criteria were 
recruited within 48 hours upon admission into the hospital:

• ≥21 years of age (the study venue was an adult-focused 
health facility).

• Without pre-existing pressure injuries.

• Assessed as being at high risk of developing pressure 
injuries (scoring less than or equal to 14 using the 
Braden Scale).

Exclusion criteria included:

• Existing sacral pressure injury.

• Allergy to fatty acids oil or silicone dressing.

• Faecal incontinence at the time of hospital admission.

All patients who were admitted to the participating wards 
were screened for eligibility every 48 hours by a research 
coordinator. Routine pressure injury risk assessment using the 
Braden Scale was done by the nursing staff in the ward upon 
admission and thereafter, as per hospital policy. All registered 
and enrolled nurses at the participating wards were required 
to undertake annual pressure injury assessment training and 
were competent to perform Braden Scale assessment.

The Braden Scale is a tool used to assess the pressure injury 
risk of patients upon admission to the hospital. It is a commonly 
used tool and has been validated in other studies29,30. The 
Braden Scale included the following variables: activity, 
mobility, nutritional status, sensory perception, moisture, and 
friction and shear. All variables were rated on a rating of 1 to 
4 except for shear and friction, which was rated from 1 to 3. 
A higher score corresponds with a lower risk of developing 
pressure injuries. In this study, patients with a braden score 
of 14 and below were considered as “high risk” of developing 
pressure injury.

Using a computer-generated table of simple random 
sampling (ratio 1:1:2), patients were allocated into one of 
the three treatment arms: (1) silicone foam dressing plus 
standard care; (2) fatty acids oil spray plus standard care; 

(3) standard care only. The allocation list was performed 
by a research coordinator who was not involved in the 
study. Opaque sealed envelopes were used to maintain 
allocation concealment. The allocation assignment was 
only made known to the ward nurses after patients were 
successfully enrolled in the study. Patients were followed 
up every three days until 14 days of the hospitalisation for 
any presence of pressure injury. End point data collection 
was when a pressure injury developed or when the patient 
was discharged to home or another institute (if earlier than 
14 days).

Treatment groups

All groups received the standard care which consisted of the 
following interventions:

• Repositioning of patients every two to three hours when 
in bed.

• Use of positioning devices such as wedges to support 
patients with limited mobility.

• Use of an alternating air mattress to reduce interface 
pressure.

• Use of slide sheets to move patients while in bed to 
minimise shearing force.

• Frequent elimination rounds and diaper change to 
manage incontinence.

• Standard skin care such as applying barrier cream when 
the patients are on a diaper or applying emollient cream 
if patients have dry sacral skin (except for those on fatty 
acids oil).

Silicone foam dressing plus standard care received Mepilex 
Border Sacrum™, which was applied to the sacrum. The 
ward nurses were taught how to apply the dressing by a 
wound nurse specialist and the dressing was changed every 
seven days or when soiled.

Fatty acids oil plus standard care received Linovera oil®, 
which consists of hyperoxygenated essential fatty acids 
(sunflower seed oil), aloe vera and centella asiática extracts, 
that was applied to the patients’ sacrum three times daily. 
The ward nurses were trained to only apply a thin layer of the 
oil on the sacrum region.

Outcome assessment

The participants’ sacra were assessed at least once a day 
and the conditions were documented by the registered 
nurses who cared for the patient as per hospital standard 
practice guidelines. A study investigator also assessed 
patients’ sacra every three days until the patients were 
discharged, or for a maximum period of two weeks of their 
hospitalisation period. As classified by the National Pressure 
Ulcer Advisory Panel (NPUAP) and European Pressure Ulcer 
Advisory Panel (EPUAP)1, any stage I pressure injuries (skin 
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intact, non-blanchable redness) were reported as an incident. 
Patients who developed diarrhoea or sensitivity reactions to 
the dressing material or the fatty acids oil during the study 
period were considered as dropped out.

Data analysis

An intention-to-treat (ITT) analysis approach was adopted to 
include all participants who were recruited and randomised 
in this study regardless of protocol violations. ITT analysis 
provides an unbiased estimate of the treatment effect and 
reflects the practical clinical scenario31. Descriptive statistics 
were used to describe the characteristics of the participants. 
Chi-square tests were used to evaluate differences in 
demographic variables and incidence of pressure injuries 
among the three treatment groups.

Participants were also categorised according to their Braden 
score, and Fisher’s exact test with a two-sided significance 
level of 0.05 was used to evaluate statistical significance of 
the incidence of pressure injuries within each sub-group.

RESULTS
Demographics

A total of 461 patients were recruited. Patient enrolment, 
allocation, follow-up and analysis flow through the trial 

is presented in Figure 1 according to the CONSORT flow 
diagram32. The groups were comparable on all major 
physiological and demographic characteristics upon 
admission (Table 2). Out of the 461 patients recruited, a total 
of 64 patients did not complete the study due to various 
reasons (Table 3). The mean length of stay of the patients 
was 6.7 days (SD ±4.3 days).

Pressure injury incidence rate

Table 4 presents the number of patients who developed 
a pressure injury and the incidence rate per group. Of the 
patients, 3.9% (n=5) in the silicone dressing group developed 
pressure injuries, as compared to 5.4% (n=7) of the patients 
in the fatty acids oil spray group and 5% (n=10) of the 
patients in the standard care group. The difference was not 
statistically significant.

Analysis of sub-groups (based on Braden score) revealed 
no association between treatment groups and incidence 
of pressure injury among patients with a Braden score of 
13 and above. However, significant association was found 
between the Silicone foam dressing group and the standard 
care group (p=0.04) and between the fatty acid group and the 
standard care group (p=0.048) for patients with Braden score 
of ≤12 (Table 5).
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Figure 1: Consort diagram of patient flow through the study 

 

 

Screening	  and	  Accessed	  for	  
eligibilty	  

(May	  2014	  to	  Feb	  2016)	  

	  

Randomised	  

(n=461)	  

	  

Standard	  Care	  Group	  	  
44%	  (n=202)	  

Dropped	  Out	  	  
8%	  (n	  =17)	  

Completed/Discharged	  
92%	  (	  n	  =185	  )	  

FaOy	  Acids	  Oil	  

28%	  (n	  =	  130)	  	  

Completed/Discharged	  
86%	  (n	  =	  112)	  

Dropped	  Out	  
14%	  (n	  =	  18)	  

Silicon	  Foam	  Dressing	  
28%	  	  (n	  =	  129)	  

Completed/Discharged	  
78%	  (n=	  100)	  

Dropped	  Out	  
22%	  (n=	  29)	  
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DISCUSSION

Our study is the first RCT to examine the incremental 

effectiveness of a prophylactic silicone foam dressing and 

fatty acids oil among patients in the general acute care 

setting in Singapore. This is also the first large-scale RCT to 

investigate the effectiveness of a silicone foam dressing and 

fatty acids oil among high-risk patients in the acute general 

ward care setting. In our study, no significant difference was 
found between the treatment arms in preventing pressure 
injury in the ITT analysis. However, previous studies have 
showed positive results of fatty acids oil and silicone foam 
dressings in preventing pressure injury. In an RCT done by 
Torra i Bou et al.33, fatty acids oil was found to be effective 
in preventing pressure injury as compared to placebo with 
a lower incidence of pressure injury development (7.32% 

Table 2: Patient demographics

Variables ITT (n=461) Per protocol (n=397)

Dressing 
group

Fatty 
acids oil 

group

Standard 
care 

group

P Dressing 
group

Fatty 
acids oil 

group

Standard 
care 

group

P

n (%) n (%) n (%) n (%) n (%) n (%)

Age

21 to 30 1 (0.8) 0 (0) 6 (3.0) 0.34 1 (1.0) 0 (0) 6 (3.2) 0.29

31 to 40 1 (0.8) 1 (0.8) 2 (1.0) 1 (1.0) 1 (0.9) 2 (1.1)

41 to 50 2 (1.6) 4 (3.1) 10 (5.0) 2 (2.0) 4 (3.6) 8 (4.3)

51 to 60 5 (3.9) 11 (8.5) 17 (8.4) 3 (3.0) 9 (8.0) 16 (8.6)

61 to 70 24 (18.6) 18 (13.8) 30 (14.9) 18 (18.0) 14 (12.5) 28 (15.1)

71 to 80 37 (28.7) 40 (30.8) 55 (27.2) 30 (30.0) 35 (31.3) 50 (27.0)

81 to 90 44 (34.1) 37 (28.5) 65 (32.2) 35 (35.0) 31 (27.6) 58 (31.5)

91–99 15 (11.5) 19 (14.6) 17 (8.4) 10 (10.0) 18 (16.1) 17 (9.2)

Braden Score

<=9 5 (3.9) 6 (4.6) 8 (4.0) 0.75 4 (4.0) 4 (3.6) 8 (4.3) 0.83

=>10 to <=12 55 (42.6) 45 (34.6) 75 (37.1) 44 (44.0) 41 (36.6) 71 (38.4)

Braden Score =>13 69 (53.5) 79 (60.8) 119 (58.9) 52 (52.0) 67 (59.8) 106 (57.3)

Nutrition status

Normal nutritional status 5 (3.9) 6 (4.6) 17 (8.4) 0.27 5 (5.0) 5 (4.4) 15 (8.1) 0.48

At risk of malnutrition 46 (35.7) 39 (30.0) 71 (35.1) 31 (31.0) 34 (30.4) 65 (35.1)

Malnourished 78 (60.5) 85 (65.4) 114 (56.4) 64 (64.0) 73 (65.2) 105 (56.8)

Skin colour

Light 94 (72.9) 101 (77.7) 160 (79.2) 0.40 70 (70.0) 88 (78.6) 145 (78.4) 0.23

Dark 35 (27.1) 29 (22.3) 42 (20.8) 30 (30.0) 24 (21.4) 40 (21.6)

Presence of heart diseases

Yes 39 (30.2) 42 (32.3) 69 (34.2) 0.75 32 (32.0) 34 (30.4) 62 (33.5) 0.85

No 90 (69.8) 88 (67.7) 133 (65.8) 68 (68.0) 78 (69.6) 123 (66.5)

Presence of diabetes

Yes 44 (34.1) 53 (40.8) 72 (35.6) 0.50 35 (35.0) 45 (40.2) 64 (34.6) 0.60

No 85 (65.9) 77 (59.2) 130 (64.4) 65 (65.0) 67 (59.8) 121 (65.4)
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Table 3: Reasons for early termination from study

Dressing group

n = 29

Fatty acids oil group

n = 18

Standard care group

n = 17

Reasons for early termination from study n (%) n (%) n (%)

Sacral excoriation 3 (10.3) 6 (33.3) 2 (11.8)

Diarrhoea 6 (20.7) 0 (0) 1 (5.9)

Operation > 4 hours 0 (0) 0 (0) 1 (5.9)

Actively dying/death 6 (20.7) 6 (33.3) 9 (52.9)

Critical illness (admitted to ICU) 0 (0) 3 (16.7) 0 (0)

Contamination of treatment 9 (31) 2 (11.1) 1 (5.9)

Patient/family member requested to withdraw 
from the study

5 (17.3) 1 (5.6) 3 (17.6)

versus 17.37%, p≤0.006) among high-risk patients. However, 
we were unable to compare Torra i Bou et al.’s33 results with 
our study as their definition of “medium, high or very high risk 
patients” was unclear and they had included pressure injuries 
from multiple body sites (sacrum, heels and trochanter).

Likewise, in Santamaria et al.’s19 study, statistically and 
clinically significant benefits of silicone foam dressings 
were reported in the prevention of pressure injuries. These 
differences in the outcomes may be due to the different types 
of patients’ profile and the varying risk factors involved. In 
Santamaria et al.’s study19, the sample population were high-
risk patients in the intensive care setting, whereas our sample 
population were patients in the general ward setting. Patients 
admitted to the ICUs usually required respiratory support 
machines, urinary catheter, sequential compression devices, 
numerous intravenous catheters and infusion pumps. These 
devices and equipment may contribute to patients’ immobility 
thus increases the risk of pressure injury34. In addition, our 
sample population in the general ward care setting had lower 
risk of pressure injury as they were haemodynamically more 
stable and were not restricted by machines to ambulate or 
reposition.

Nonetheless, our finding showed that silicone foam dressing 
(0 versus 4, p= 0.04) and fatty acid oil (0 versus 4, p= 0.048) 
were more effective among patients of higher risk profile, 
which is congruent with the findings of previous studies on 
higher risk patients9,19,35.

In this study, the Braden Scale was used to assess 
patients’ risk of pressure injury development and patients 
with Braden score of ≤14 were recruited. We found no 
statistical significance for patients with moderate risk (score 
13 or 14); however, high-risk patients with a Braden score 
of ≤12 benefited from the use of prophylactic silicone foam 
dressings or fatty acid oil for the prevention of pressure 
injuries. Previous studies19,20 that looked at the use of 

prophylactic dressings to prevent pressure injuries had also 
used the Braden Scale to assess their population’s risk of 
pressure injury development but they did not specify the cut-
off scores that were used to identify and select their high-risk 
patients, hence we are unable to compare and generalise our 
findings.

The pressure injury risk assessment tool and categorisation 
of high-risk patients were variable in the literature. Cubit 
et al.18, did a similar study but had used the Waterlow 
Pressure Injury Risk Assessment Scale instead of the 
Braden Scale to identify patients who were at “high risk” of 
developing pressure injury. In addition, the selection criteria 
of categorising high-risk patients also vary between studies. 
In Park’s16 study, although they had used the Braden Scale 
to identify patients at risk of developing pressure injury, they 
had categorised patients with a Braden score of ≤16 to be 
at “high risk”, whereas in our study we categorised patients 
with a Braden score of ≤14 to be at “high risk”. Notably, other 
studies13,20 had used specific criteria such as patients who 
underwent surgery >6 hours, had cardiac arrest at time of 
admission, were on vasopressors, and suffered from shock, 
systemic inflammatory response syndrome or multiple organ 
dysfunction syndrome and did not use any pressure injury 
risk assessment tool or scoring to categorise their high-risk 
patients in their study. Hence, with varying pressure injury 
risk assessment tools and different categorisation cut-off 
scores to identify high-risk patients, it is challenging to 
compare results across studies.

Implications for future research

Studies28,36 have shown that microclimate (skin temperature 
and perspiration) is an independent risk factor for the 
development of pressure injuries. In our study, we did not 
measure the effect of microclimate in relation to pressure 
injury even though Singapore is a tropical country and it is 
likely that the patients may perspire; however, the wards in 
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our hospital are either fully air-conditioned or installed with 
air coolers. Nevertheless, future studies in other tropical 
countries may like to study the effect of microclimate on 
pressure injuries among patients in a general ward care 
environment without being air-conditioned.

Besides microclimate, some authors37,38 had studied ethnicity 
as a variable in pressure injury development. However, there 
were not many primary studies done and the findings were 
inconclusive. A study by Anthony et al.38 found no evidence 
that members of the Pakistani ethnic minority are at higher 
risk than the majority white population in Burton (UK), with 
respect to pressure injuries. In our study, we did not include 
ethnicity as a risk predictor of pressure injury; however, we 
compared the lighter skin patients to darker skin patients 
and found no significant difference in the development of 
pressure injuries between these two groups (19 versus 3, p 
= 0.44).

Our study further affirms that pressure injury preventive 
measures should not be limited to critically ill patients in 
the ICUs. High-risk patients admitted to the general ward 
care setting can also benefit from the use of a silicone 
foam dressing as a preventive measure in pressure injury 
prevention. Future studies may look into the usefulness 
of silicone foam dressings in other populations, such as 
patients undergoing long hours of operations or patients in 
nursing homes. Future studies can also measure the cost-
effectiveness of pressure injury preventive measures.

Limitation

Our study was conducted in a single-site acute care setting, 
hence the results cannot be generalised to other healthcare 
settings. It was also not possible to blind data collectors 
to the treatment interventions. Another limitation is that we 
only recruited patients who were identified as “high risk” 
upon admission and we did not consider those patients who 

ITT group (n = 461)

Braden Score ≤12 (n=194) Braden Score 13 & 14 (n=267)

No 
pressure 

injury

Developed 
pressure 

injury

X2 p No pressure 
injury

Developed 
pressure injury

X2 p

n (%) n (%) n (%) n (%)

Silicone foam 
dressing 
+ standard care

60 (100) 0 0.14 *0.04 64 (92.8) 5 (7.2) 0.54 0.54

Standard care 79 (95.2) 4 (4.8) 113 (95) 6 (5)

Fatty acids oil + 
standard care

51 (100) 0 0.30 *0.048 72 (91.1) 7 (8.9) 0.38 0.30

Standard care 79 (95.2) 4 (4.8) 113 (95) 6 (5)

Table 5: Incidence rate of pressure injury by Braden Score

*Significant value p< 0.05
X2: Fisher’s exact test

Table 4: Incidence of pressure injury

Incidence of pressure injury

ITT (n=461) Per protocol (n= 397)

Did not develop 
pressure injury

Developed 
pressure injury

Did not develop 
pressure injury

Developed 
pressure injury

n (%) n (%) p n (%) n (%) p

Dressing 124 (96.1) 5 (3.9) 0.84 95 (95) 5 (5) 0.92

Fatty acids oil 123 (94.6) 7 (5.4) 105 (93.8) 7 (6.2)

Standard care 192 (95) 10 (5) 175 (94.6) 10 (5.4)
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subsequently developed a “high risk” status after 48 hours 
of admission.

Our study was slightly under-powered; in order to achieve 0.7 
(70%) beta, we needed 494 patients but we only managed 
to recruit 461 eligible patients over a period of two and a half 
years. Due to limited resources, we had to end our trial. Our 
team agreed that this was one of the challenges in studying 
incidence of pressure injuries among high-risk patients in 
an acute care setting. In fact, previous RCTs19,35 on pressure 
injuries in the acute care setting generally had a sample size 
of 80 to 440 patients.

CONCLUSION
Having additional preventive measures seems to be clinically 
beneficial in reducing the incidence of sacral pressure injuries 
among high-risk patients in the general ward acute care 
setting.
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