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Effectiveness of Devices for Prevention and Treatment of Pressure Ulcers: A scoping Review
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Purpose: Pressure ulcers (PUs) are a common problem affecting the quality of life of patients and also hindering
the quality of medical services. The purpose of this scoping review was to analyze Randomized Controlled Trials
(RCTs) focusing on devices used for the prevention and treatment of PUs. Methods: The scoping review was
conducted using the scoping review process outlined by Arskey and O’ Malley and using the JBI template. The
review was described by PRISMA-ScR. Studies on relevant interventional devices for PUs were searched using
electronic databases. The medical databases PubMed, CINHAL, CENTRAL, and EMBASE, and several Korean
databases were searched between 2010 and July 2021. Results: Thirteen RCTs were included in the analysis.
The devices used were found to be effective in the prevention and treatment of PUs by the mechanisms of either
pressure relief, moisture retention, or increased blood flow. The effectiveness of the devices was measured by the
incidence of PUs and the improvement in patients’ quality of life and comfort after therapy. Conclusion: The use
of devices for the prevention and treatment of PUs is helpful in clinical settings. However, more studies are needed
that address the use of these devices in larger populations to improve the quality of patients’ life and medical service.
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Records identified from databases (n=913)
- PubMed (n=443)
- CINHAL (n=229)
- CENTRAL (n=130)

Records removed before screening:

- EMBASE (n=97)
- NDSL (n=6)
- RISS (n=6)
- DBpia (n=2)

[ uoneoyuap)

]

v

Duplicate records removed (n=214)

Records screened (n=699)

A 4

Bulusaiog

Full-text articles assessed for eligibility
(n=43)

_

Studies included in review (n=13)

papnjou]

A 4

Records excluded by title and abstract (n=656)

Full-text articles excluded with reasons (n=30)
- Not matched design (n=6)

CENTRAL=cochrane central register of controlled trial; CINHAL=cumulative index to nursing and allied health literature; EMBASE=excerpta medica
database; NDSL=national discovery for science library; RISS=research information service system.

Figure 1. Flow chart of literature search process.
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Table 1. Summary of Study Characteristics

Effectiveness of Devices for PUs

Study First author - Samp%e size In.t ervention Contrl_butor Main outcome  Second outcome
Participants  (experiment/ (experiment/control), functional
No. year, country . measure measure
control) period factor
Al  Mistiaen, 2010, Adults in 271/272 AMS/standard care,  Pressure Incidence of PUs ~ PUs on other
Netherlands nursing 30 days (p=.035) places, quality
home of life, comfort
A2 Donnelly, 2011, Patients with 120/119 Heel off-loading/ Pressure Development of None
United Kingdom  fractured standard care, PUs (p<.001)
hips 14 days
A3 Nussbaum, 2013, Patients with 24/19 UVC/ placebo-UVC, Blood flow Weekly percent Quality of life
Canada PUs 3 times a week for change of PUs
8 weeks (ASL<0.05)
A4  Santamaria, 2015, Patients who 219/221 Soft silicone Friction Incidence of PUs ~ None
Australia transfer to multi-layered foam (p=.001)
ICU from ER dressings/standard
care, while in ICU
A5 Kloeters, 2016, Patients with 23/10 ORC/collagen matrix Other Elastase and Healing rate
Netherlands PUs plus the foam plasmin (p <.050)
dressing/a foam
hydropolymer
dressing, 12 weeks
A6  Forni, 2018, Hip fracture 177/182 Polyurethane foam Friction Incidence of PUs ~ PUs in other
Italy Ppatients dressing/standard (p=.001) places
care, while in ICU
A7  Pickham, 2018, patients 659/653 A wearable patient Pressure Incidence of PUs  Total time with
United States admitted to sensor/ traditional (p=.031) turning
ICU turning care, while compliance
in ICU
A8  Taradaj, 2018, Patients with 51/17 Laser therapy/ Blood flow  Cytokines and None
Poland PUs a basic treatment, growth factors
5 times a week for (p=008, p=016) '
1 month
A9  Beeckman, 2019, Older adults 154/154 Static air support Pressure Incidence of PUs ~ Time to develop
Belgium in nursing surfaces/alternating (p=.040) PUs, cost of the
home air pressure support mattresses
surfaces, 14 days
A10 Brown-Etris, 2019, Patients with 63/63 Multiple topical Other Incidence of 90%  None
United States PUs treatments of SIS/ reduction in ulcer
standard care, (p=2037)
12 weeks
A1l Nixon, 2019, Adults in 1017/1013 ~ APM/HSEM, Pressure Time to develop PU-QoL-P
United Kingdom  nursing max 60 days PUs (p=.018)
home
Al12  Polak, 2019, Patients with 13/15 HVMPC/ placebo,5 Blood flow Cytokines and Correlations
Poland neurological times a week for growth factors between the
injuries max 8 weeks (p=040) cytokines and
growth factors
Al13  Silva- Augusto, Patients at risk 31/31 Hydrocellular foam/  Friction Development of Number of
2019, Brazil for PUs hydrocolloid plates, PUs (No dressing
8 weeks significant changes,
difference) discomfort or

pain

AMS=australian medical sheepskin; APM=alternating pressure mattress; ASL=achieved significant level; ER=emergency room;
HSFM=high-specification foam mattresses; HVMPC=high-voltage monophasic pulsed current; ICU=intensive care unit; ORC=oxidised regenerated

cellulose; PU=pressure ulcer; PU-QoL-P=pressure ulcer quality of life-prevention; SIS=small intestinal submucosa; UVC=ultraviolet-C;

Values were measured with interleukin-2, interleukin-6, respectively.
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Table 2. General Characteristics of Included Literature (N=13)
Variables Categories n (%)
Publication year 2010~2015 4(30.7)

2016~2021 9(69.3)
Country Australia 1(7.6)
Belgium 1(7.6)
Brazil 1(7.6)
Canada 1(7.6)
Italy 1(7.6)
Netherlands 2(15.5)
Poland 2(15.5)
United Kingdom 2(15.5)
United State 2(15.5)
Participants Nursing home Adults (aged 18 years and older) 3(22.8)
Hospital Patients at risk for pressure ulcer 1(7.6)
Hip fracture patients 2(15.5)
Neurological injury patients 1(7.6)
Patients admitted to ICU 2(15.5)
Patients with pressure ulcer 4(31.0)
Risk assessment tool Braden scale 9(69.3)
Campbell score of the pressure ulcer 1(7.6)
Waterlow scale 1(7.6)
None 2(15.5)
Subject of Journal Health policy 1(7.6)
Medicine 7(54.1)
Medicine & Nursing 2(15.5)
Nursing 3(22.8)

ICU=intensive care unit.

2 Aga9ln, 142 EF Agech BH U vj=ela
(alternating pressure mattress)S 283t =& 1
2ol A v 2]lE | E 2] A (high-specification foam mat-
tress) S 2|-8-5to] o 60 F¢ SAS 288t EHE
Z] T = (heel off-loading) x| 1H[A2]2 2o A 4=
o} ATt 2.8 5t0] 14217 A 83hc

S EYA)S 2-83h =12 5H[A4-A6,A10,A13] 0] SiTh.
YO ARG FA] o whet £ oS Q)8 SR SRS
Aoz A& E =g A(silicone foam dressing)S 2%
b Bojo] A8 =& 1H[A4]Y} Eed & =4
(polyurethane foam dressing)& 283t =& 1H[A6]2 T
2o reigke 2, A A A, WA 5 &
oA e E A gstgon A A¥7IHEL A
At sto| =2 A&t E(hydrocellular foam)I} 244
o] = Fhydrocolloid plate)S F H O 2 L}4=0] 283t
2IH[A]E 857 A 83t 4 RS BHo= 5
RS A O Z G =F-2 2H 0| THA5,A6]. Oxidised Re-
generated Cellulose (ORC) /collagen matrixE 283+ =&

&3
==
=

ot Sk

(
=

128 https://kjan.or.kr

1H[AS]S SA717E 1255¢t t22oA sto|l=zEdH
(hydropolymer) EFJAE -85} T} HX] Small Intestine
Submucosa (SIS) wound matrixg &85t =& 1H[A10]-2
12 o] #gsto], djzZolA 584 A3} T &

5 =S A8k
A A AAE A8 =& 1H[A7]A TR A
At AIA 5 A& sl A ARG AAE 288k,
2ol Al LA §lo] Aukal Al 7S sk A7) A=
A 283 =2 1H[A12] 0 2 15U0f 53] o 85753t
AE 28-3R, 2oA ETAE A7 A 55 283t
o AR 29 [A3,A8]2 A4 A =9} Flo|A| A =7t
19t )4l A= 1R[A3]S 855k AuzolA 33)/5
Aol AL, 2ol SR BALS A 88t oic o
o|A A &
A

= AA

off o
T

8

&0

‘j_“%_/
1H[AS]o)A] & 2753] /5 ol 4 B4, =2
53} 34 B 5712 2S48

2) 329 %8 a3l
7] 9] 2442910 T2} e Aol Bt 8L 5H



[A1,A2,A7,A9,A11]0. 2, 832 njEa] A 3H[A1,A9,Al1],
WEEA] SHE (heel off-loading) 1H[A2]3} A $1H7 A4
[A7] 190] 9191tk

B4 ey Ao ujet 83 o - 913 e g
AL g3k EdAo] T SH[ALAG AL T8 XS
1o o] LG G0 Sl U e 10
[AS]3} AL RIS SR SaAle] Bt =8 19
[AL0]0] U5ith. B F7HIA 24 Bl A48 FAE
214, o] A, 7143 4 2 37 [A3,A8,A12]0] %It
3. %9

ot

fol

7)) f3h
AT

4 23tet B4 4 7h= Table 13} Figure 29

1) %0 2% 27

BA)e] 8 o 9 A2 IS Belsly] Y8 2R AT
2 839 S 243} =52 7H[A1,A2,A4,A6,A7,A9,A13]
0|9t} &3ko] E21 EPUAP 1#[A1], NPUAP 4H[A2,A6,
A7,A13]0]%] 2.1, Australian Wound Management Asso-
ciation (AWMA) 1#[A4], Pressure ulcer classification
(PUCLAS4) 18 [A9] 7|22 2 3T

a1 o] M3H(7HA)E 23 =52 27 [A3,A10] 0.2

8 7
6
4 3
2 3
2 1 I
0 |
<
\Q\) Q\) (b«)’b &Q, \.\s\@
S R & 0 §
& @ & ° & ©
F ¥ N >
\°O Q,\o d"\o
<& ®b°
& R

= Main results

PU=pressure ulcer.

Effectiveness of Devices for PUs

}°‘ (CytokmeM 3712 (growth factor)% =x35}qc) ¥
SEolA Sl Eafaa

4 2ol A Alo| BT RIS 24T =7

[A8], @A Ato|E7FQIT} FFIAE ST =2 1

[A12]0] it} 131 9] =1 FollA 23t 2= FR] o FA)

FIHE gl e =52 12H[A1-A12]0|3i Tt}

2) 23} A3} 27

3 (device)2] Epol gt 27} ATHE 2T =L oW
[A1,A3,A5-A7,A9,A11-A13]0] ¢t} A=A]o]| wla}t o]z} ZAx}
5] A, qkel, ThE Ho) a3 ubal, =aly w94, A
o) g, 83 g, A7 AL A 2590k 4ol
A 272 37[A1,A3,A11], &X] 9] oFe = 2H[A1,A13], T}
R9) 83 v L 27 [ALA6lO| AL, 232] A A7
19[A9], E84) 13 514 19 [A13]0] it o] 2Jol = B3]
o] vl 8- 17[A9], $32) =& 1HAS], A9HA 4§
A|zke 18 [A7]0] e}

23} A7} 4ro) A BAo)A §olgt AT et e

o N 3 > <@ @
< R & & & &
> R > N ©
> Ny > & . )
& ) X ¥ & Q
A 5\ o & > &
® O N & &®
N 2
€ ? ISy &
.@Q’ &Q' &
K8 & S
2O
& &
\\,&0 <@
S N

Second results (multiple)

Figure 2. Indicators of effectiveness on PU intervention devices (N=13).
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Appendix 1. Search strategies

PubMed

#1 Pressure ulcer [MeSH Terms]
#2 Bedsore [Text word]

#3 Decubitus ulcer [Text word]
#4 #1 OR #2 OR #3

#5 Intervention [Text word]

#6 Prevention [Text word]

#7 Treatment [Text word]

#8 #5 OR #6 OR #7

#9 #4 AND #8

#10 Equipment [MeSH Terms]
#11 Device [Text word]

#12 #10 OR #11

#13 #9 AND #12

CINHAL

(‘Pressure ulcer’ OR ‘Bedsore’ OR ‘Decubitus ulcer’) AND
(‘Intervention’ OR ‘Prevention’ OR ‘Treatment’) AND
(‘Equipment’ OR ‘Device’)

CENTRAL

#1 MeSH descriptor:[Pressure Ulcer]
#2 Bedsore

#3 Decubitus ulcer

#4 #1 or #2 or #3

#5 Intervention

#6 Treatment

#7 Prevention

#8 #5 or #6 or #7

#9 #4 and #8

#10 MeSH descriptor:[Equipment]
#11 Device

#12 #10 or #11

#13 #9 and #12

EMBASE

(‘Pressure ulcer’ OR ‘Bedsore’ OR ‘Decubitus ulcer’) AND
(‘intervention’ OR ‘prevention’ OR ‘treatment’) AND
(‘equipment’ OR ‘device’)
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Appendix 2. Studies included in Scoping Review

Al. Mistiaen PJ, Jolley DJ, McGowan S, Hickey MB, Spreeuwen-
berg P, Francke AL. A multilevel analysis of three rando-
mised controlled trials of the Australian Medical Sheepskin
in the prevention of sacral pressure ulcers. The Medical
Journal of Australia. 2010;193(11-12):638-41.
https:// doi.org/10.5694/j.1326-5377.2011.tb04185.x

A2. Donnelly J, Winder ], Kernohan WG, Stevenson M. An RCT
to determine the effect of a heel elevation device in pressure
ulcer prevention post-hip fracture. Journal of Wound Care.
2011;20(7):309-18.
https:// doi.org/10.12968 /jowc.2011.20.7.309

A3. Nussbaum EL, Flett H, Hitzig SL, McGillivray C, Leber D,
Morris H, et al. Ultraviolet-C irradiation in the management
of pressure ulcers in people with spinal cord injury: a
randomized, placebo-controlled trial. Archives of Physical
Medicine and Rehabilitation. 2013;94(4):650-9.
https:// doi.org/10.1016/j.apmr.2012.12.003

A4. Santamaria N, Gerdtz M, Sage S, McCann ], Freeman A,
Vassiliou T, et al. A randomised controlled trial of the effec-
tiveness of soft silicone multi-layered foam dressings in the
prevention of sacral and heel pressure ulcers in trauma and
critically ill patients: the border trial. International Wound
Journal. 2015;12(3):302-8.
https:// doi.org/10.1111/iw;j.12101

Ab. Kloeters O, Unglaub F, de Laat E, van Abeelen M, Ulrich D.
Prospective and randomised evaluation of the protease-mod-
ulating effect of oxidised regenerated cellulose/ collagen ma-
trix treatment in pressure sore ulcers. International Wound
Journal. 2016;13(6):1231-6.
https:// doi.org/10.1111/iw;j.12449

A6. Forni C, D'Alessandro F, Gallerani P, Genco R, Bolzon A,
Bombino C, et al. Effectiveness of using a new polyurethane
foam multi-layer dressing in the sacral area to prevent the
onset of pressure ulcer in the elderly with hip fractures: a
pragmatic randomised controlled trial. International Wound
Journal. 2018;15(3):383-90.
https://doi.org/10.1111/iwj.12875

A7. Pickham D, Berte N, Pihulic M, Valdez A, Mayer B, Desai M.
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