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Abstract
Objective: This short review seeks to present the effectiveness of support surfaces 
for pressure ulcer prevention in intensive care patients.

Methods: A literature search was undertaken of international databases (PubMed, 
CINAHL, and Cochrane Library). A time limited criteria was applied with respect to 
articles publication; articles published in the last decade (2010-2020). As key words, 
the following terms were used: “pressure ulcers”, “support surfaces”, “intensive 
care unit”, “prevention”, “mattresses”. Randomized controlled trials (RCTs), which 
assessed the effectiveness of mattresses for the prevention of pressure ulcers, in 
intensive care unit (ICU) patients were included in this review.

Results: Many researchers have compared support surfaces and revealed the 
effectiveness between different types of support surfaces. From the present short 
review of the literature, researchers made an effort to compare the standard 
hospital mattress with viscoelastic mattress. It was found that the viscoelastic 
type of mattress reduced the incidence of PUs in critical ill patients. Moreover, 
some researchers underline the need for systematic and ongoing assessment of 
the patient’s skin as well as implementation of prevention measures.

Conclusions: Viscoelastic mattress seems to be more effective compared to 
standard foam mattresses in prevention of PUs, in ICU patients. Coping strategies 
can be developed through an organized intensive care team for PUs prevention.
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Introduction
Pressure Ulcers (PUs) are defined by the United States National 
Pressure Ulcer Advisory Panel (NPUAP) and the European Pressure 
Ulcer Advisory Panel (EPUAP) as localized skin injuries to the skin 
and/or underlying tissue, as a result of pressure, or pressure in 
combination with shear. Most of the times, PUs are developed 
in Intensive Care Unit (ICU) patients who are bedridden for long 
periods of time. According to the international NPUAP/EPUAP 
Pressure Ulcer Classification System, PUs can be classified into 
four main categories (I, II, III and IV) according to skin damage. 
Two more categories are mentioned which are described as 
Unstageable and Suspected Deep Tissue Injury with unknown 
damage depth [1,2].

According to literature, the incidence of pressure ulcers ranges 
from just 0.4% to 38% while the prevalence has been reported 
to be 3.5% to 69%. In rehabilitation and recovery centers, the 
reported effect ranges from 2.2% to 23.9%, while in the field 

of home care the effect ranges from 0% to 17% [3]. There are 
countries where PUs incidence in ICU ranges between 19.2% 
and 44%, while it seems that ICU patients with rhino gastric 
catheters and mechanical respiratory support are more prone to 
PUs. Inadequate nutrition combined with patient's comorbidities 
(vascular disease, heart failure, etc.) are important aggravating 
factors for the development of Pus [4].

The development of pressure ulcers remain a serious health 
problem as patient's length of hospital stay, the incidence of 
complications and the cost of hospitalization increase. Patients 
with PUs experience significant impairment of physical function 
and reduced mobility, which often leads them to other health 
problems (infections, depression, etc.) [5].

Prevention of PUs is very important for patients, family and health 
professionals. The main goal of ulcer prevention is to minimize 
or eliminate risk factors. Some of the preventive measures and 
interventions in brief are the following: frequent reposition, 
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skin care, use of special support surfaces, adequate nutritional 
support [6,7].

Pressure ulceration remains a significant cause of morbidity; is 
associated with poor prognosis and has a real economic impact 
on the health sector. PUs are an important public health problem, 
and the treatment and management of complications arising are 
associated with the increasing costs of health services [1,5-7].

When referring to ICU, patients due to the severity of their clinical 
condition need an intensive treatment approach, frequent 
monitoring and supervision of their clinical course; specialized 
care using new technologies and modern biomedical equipment. 
This holistic approach of patient care includes assessment of 
patient's skin integrity along with preventive practices in order to 
maintain the skin in normal condition [8].

Support surfaces are used in acute, rehabilitation and home care 
settings and its main contribution to patient care is to reduce 
interface pressures. Specifically, in ICU patients some studies 
suggest the adoption of support surfaces such as mattresses, 
overlays or integrated bed systems which are available with 
different mechanisms. There are many types of support surfaces 
that promote effective pressure reduction [9].

Aim
The aim of the present short review was to present the 
effectiveness of different types of support surfaces for pressure 
ulcer prevention in intensive care patients.

Methods
A literature search was undertaken of international databases 
(PubMed and Cochrane Library). A time limited criteria was 
applied with respect to articles publication; articles published in 
the last decade (2010-2020). As key words, the following terms 
were used: “pressure ulcers”, “support surfaces”, “intensive care 
unit”, “prevention”. Randomized controlled trials (RCTs), which 
assessed the effectiveness of mattresses for the prevention of 
pressure ulcers, in intensive care unit (ICU) patients were included 
in this review.

Results
Although a number of supportive surfaces have been shown to 
reduce the incidence of bedsores or facilitate wound healing, 
compared to standard layers, there is insufficient evidence 
and limited data to suggest a suitable surface for each patient 
individually. In an effort to provide clinical guidance for selecting 
a support surface based on individual patient needs researchers 
developed an evidence based algorithm. Algorithm design was 
based on hypothetical scenarios following the process they had 
defined from the beginning (evaluation of ulcers, reassessment, 
recommendation for the use of a specific type of support surface 
and change it when deemed necessary). The target group who 
can adopt the algorithm includes physicians, nurses and physical 
therapists. The algorithm was designed for adult patients treated 
in ICUs or rehabilitation centers. Patients <16 years of age or 
patients who remain in the ICU <24 hours were excluded from 
the process. The user of the algorithm follows 3 steps: 1) skin 

evaluation, 2) risks assessment of developing PUs, 3) selection of 
a suitable support surface. The choices are mainly based on the 
Braden rating [10,11].

The following factors should be taken into consideration in 
additionally to risk assessment of occurrence of PUs so as to 
select the appropriate support surface: patient's ability to move 
on the bed, patient comfort, microclimate management ability 
which refers to the ability of the support surface to manage heat 
and hydration under the patient and finally, patient's weight and 
height [12].

Many researchers have compared support surfaces and revealed 
the effectiveness between different types of support surfaces. 
Different support surfaces aim to relieve pressure and distribute 
the surface pressure more evenly [13].

According to the present short review of the literature, 
researchers made an effort to compare the standard hospital 
mattress with visoelastic mattress. It was found that the 
visoelastic type of mattress reduced the incidence of PUs in 
critical ill patients. Moreover, some researchers underline the 
need for systematic and ongoing assessment of the patient’s skin 
as well as implementation of prevention measures [14].

Bueno de Camargo et al. [9] in their randomized clinical trial tried 
to analyze whether a viscoelastic mattress support surface can 
reduce the incidence of stage 2 pressure injuries compared to 
a standard hospital mattress with pyramidal overlay in critically 
ill patients. Their studied sample was allocated into two groups: 
intervention group (usage of viscoelastic mattress) and control 
group (usage of standard mattress with pyramidal overlay). Their 
results revealed that the frequency of pressure injuries was 
higher in the control group compared to the intervention group, 
with statistical significance.

In another study, Park and Park [15] compared the effectiveness 
of a viscoelastic foam overlay (VEFO) to a standard hospital 
mattress for PUs prevention. This randomized controlled trial 
included participants divided into 2 groups: the experimental 
group were based on a VEFO on top of the standard hospital 
mattress. Participants in the control group were placed on a 
standard hospital mattress. All patients received standard nursing 
care for PUs prevention. The results showed that the incidence of 
PUs development was significantly lower in experimental group 
participants to those in the control group.

The benefits of pressure redistribution mattresses combined with 
repositioning were evaluated by Jiang et al. [16] in their multicenter 
study. They underlined that these intervals are very important to 
PUs prevention and enhance the effectiveness of clinical nursing 
care. Current PUs prevention repositioning protocols recommend 
repositioning every 2 hours; with viscoelastic mattresses it is 
possible to reduce repositioning frequency by extended the time 
from 2 to 4 hours [17].

Conclusions
Intensive care team members should be empowered to be 
properly trained in ICU patient PU care. At the same time, it is 
advisable to be informed about the new prevention strategies 
and to be trained in new prevention techniques and methods 
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of care for the effective treatment of PUs. The costs directed 
for the treatment of patients with PUs are increasing, requiring 
health professionals applying their fundamentals to support the 
efficient allocation of human, material, structural and financial 
resources. Coping strategies can be developed through an 

organized team that will evaluate, document and implement 
all supportive measures for prevention and treatment. Proper 
practice, assessment of the risk of developing pressure ulcers and 
taking precautionary measures to avoid the occurrence of ulcers 
are a priority for health professionals.
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