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Abstract

This study evaluates the effect of nursing staff's renewed consistent pressure

ulcer (PU) prevention practice on PU prevalence and the PU prevention imple-

mented for residents. A quasi-experimental intervention study was conducted.

The data were collected from 232 residents (n = 115 in intervention and 117 in

comparison group) in two public long-term older people care (LOPC) facilities

in Finland using the Pressure Ulcer Patient instrument (PUP-Instrument). The

facilities were chosen with convenience sampling, after which they were ran-

domly allocated as either intervention or comparison facility. Based on inter-

national guidelines for PU prevention, the renewed, consistent PU prevention

practice with six areas was developed and implemented using the operational

model for evidence-based practices (OMEBP). After the intervention, a signifi-

cant difference between the intervention and the comparison facility was seen

in the prevalence of PUs and in the residents’ highest stage of PUs in the

sacrum, buttock and hip areas, and heels. Between the facilities, a significant

difference was seen in the use of PU and nutrition risk assessment instruments

and nutritional supplements, time used for repositioning in the daytime and at

night-time, lifting belt use, and avoiding shearing or stretching residents’ skin.
The successful intervention improved skin integrity in LOPC facilities.
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Key Messages
• pressure ulcer (PU) prevalence in long-term older people care (LOPC) is

persistently high, and despite various reported PU prevention interven-
tions, the effectiveness of preventive interventions in LOPC has varied;

• based on international guidelines for PU prevention, nursing staff's
renewed, consistent PU prevention practice bundle with six areas was devel-
oped and implemented in LOPC in Finland using the operational model for
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evidence-based practices (OMEBP). The effect of the intervention on PU
prevalence and residents’ highest stages of PUs and the impact on PU pre-
vention implemented for 232 residents (n = 115 in the intervention group
and 117 comparison group) were evaluated;

• the intervention was shown to be effective in reducing the prevalence of
PUs and the residents' highest stages of PUs in the sacrum, buttock and hip
areas, and heels;

• the intervention was shown to be effective in PU prevention practices imple-
mented for residents in the use of PU and nutrition risk assessment instru-
ments, nutritional supplements, time used for repositioning in the daytime
and night-time, use of a lifting belt, and avoiding shearing or stretching resi-
dents’ skin;

• the successful intervention improved older people's skin integrity in the
LOPC facilities.

1 | INTRODUCTION

Consistent practice based on evidence has been seen as a
guarantee for quality of care.1,2 Consistent practice
means that no variation occurs in patient care regardless
of the person or organization providing it.3 In pressure
ulcer (PU) prevention, consistent practice can be
improved by using clinical practice guidelines.4,5 The
European Pressure Ulcer Advisory Panel (EPUAP),
National Pressure Injury Advisory Panel (NPIAP), and
Pan Pacific Pressure Injury Alliance (PPPIA) have drawn
up international PU prevention guidelines.6 These guide-
lines include several recommendations concerning vari-
ous PU prevention areas such as risk assessment, skin
assessment and care, nutrition, repositioning, and sup-
port surfaces.

However, PU prevalence in long-term older people
care (LOPC) is persistently high, varying across Europe.6

In addition, despite various reported PU prevention inter-
ventions, the effectiveness of the preventive interventions
in LOPC has varied.7 This indicates a continued need for
further allocation of resources into promoting PU preven-
tion. In the context of LOPC, effective PU prevention
interventions and implementation models for PU preven-
tion practice are needed. A consistent practice interven-
tion for PU prevention that is commonly agreed based on
evidence and when developed and implemented with the
OMEBP model produces new knowledge to ensure PU
prevention of sufficient quality in LOPC.

Older people are at higher risk for PUs because of a
wide range of characteristics, such as age, multiple
comorbidities, and living in an aged care facility6,8,9 For
example, in Japan, in 2017, the age-specific number of
people with PUs including PU stage I was 9.2 per 1,000
population in those aged ≥65 years, and 44.6 in those
aged ≥80 years.9 In New Zealand, in 2016, PU prevalence

in nursing home facilities was 8% in those over 65 years,
but increased to 12% in those older than 85.10 Older
people with comorbidities such as cancer,11,12 cardiovas-
cular diseases,13 dementia,12 or diabetes14 are at higher
risk of PU. With age, physical activity and moving
decrease as well,15 and limited mobility, long-lasting sit-
ting or lying may lead to the development of PUs.8,12,16

Immobility may also weaken the general health status17

and lead to poorer condition of the skin and the appear-
ance of PUs.15 In addition, PU prevalence in older people
has been reported to be associated with memory disor-
ders or proximity to death.18-20

In a review of long-term conditions, the PU preva-
lence reported in care homes or nursing homes varied
from 3.4% to 32.4%.21 In the last 5 years, the reported
PU prevalence numbers in LOPC facilities varied
depending on the country or setting, but also on
whether PU stage I was included or not for prevalence
accounting. PU stage I means intact skin with non-
blanchable redness of a localised area, usually over a
bony prominence. PU stage II and higher include
stages from partial skin loss to full tissue loss with
exposed fat, bone, tendon, or muscle.6 PU prevalence
including stage I and higher was reported in Finland,
Switzerland, New Zealand, Portugal, and Germany. In
these studies, in 10 to 75 LOPC facilities, in the years
2014 to 2018, PU prevalence rates of 4.3% to 12% were
identified.10,22-25 PU prevalence including PUs of stage
II or higher was reported in the United States and
Germany. In 2012 to 2018, in these studies, including
7662 to 2,936,146 LOPC residents, the PU prevalence
was 4.0% to 10.1%.26,27 In older residents with severe
care dependency as well as in older people with a life
expectancy of at most 6 months eligible for palliative
home care service, most PUs were located in the
sacrum followed by the heels.18,25
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Previously, prevention of PUs in LOPC consisted of
various interventions such as repositioning,28,29

nutrition,30 pressure relieving devices,31,32 or PU preven-
tion bundles or programmes.33-35 Effective interventions
aim at preventing PUs in LOPC included repositioning
with change of back position and 30 degrees tilting every
3 hours combined with the heels offloaded from the
bed,29 nutritional intervention where extra protein and
calories were served,30 use of advanced mattresses, over-
lays or cushions in beds or wheelchairs.31,32,36 PU preven-
tion bundles or programmes consisting of components of
best practices have also been effective.34,35

In addition, risk assessment, skin assessment, and
nursing staff education have usually been an essential
part of previous PU prevention interventions. In interna-
tional PU prevention guidelines, risk assessment has
been recommended to identify individuals at potential
risk of PU. Risk assessment should first be made at every
admission to health care, identifying those who are at
risk of PU followed by full screening with a PU risk
assessment tool.6 The advantage of risk assessment
scales, such as Braden scale,37 is that they provide a struc-
tural approach to risk assessment in practice.6 Skin
assessment is a recommended practice as a component of
any PU risk assessment and should be conducted as soon
as possible after admission and, during repositioning,
briefly for pressure points.6 Education of nursing staff
has usually been part of PU prevention interventions in
LOPC. Education sessions of PU prevention topics or pro-
tocol compliance have been part of or used as a support-
ive structure for interventions.28,29,32-35,38 Education of
nursing staff was the most often reported supporting
structure to promote the implementation of PU preven-
tion interventions in LOPC.7

The aim of this study was to evaluate the effect of
nursing staff's renewed consistent PU prevention practice
on PU prevalence and the impact of PU prevention
implemented for residents. The research questions were
as follows: (1) What is the prevalence of PU and the resi-
dents’ highest stages of PUs at baseline and after the
renewed consistent pressure ulcer prevention practice?
(2) What PU prevention practices have been implemen-
ted for the residents at baseline and after the renewed
consistent pressure ulcer prevention practice? The
hypothesis was that after the renewed consistent PU pre-
vention practice intervention, the prevalence of PU and
the residents’ highest stages of PUs would decrease and
PU prevention implemented for residents improve in the
intervention facility compared with the comparison facil-
ity. The ultimate goal is to decrease suffering and to
achieve cost savings in PU treatment by improving the
quality of PU prevention care in long-term older
people care.

2 | METHODS

2.1 | Study design, participants, and
setting

A quasi-experimental intervention study was conducted
between January 2016 and January 2017 in two public
LOPC facilities in Finland. The two LOPC facilities,
including a total of 13 care units, were chosen with conve-
nience sampling, after which the facilities were randomly
allocated as intervention or comparison group. For conve-
nience sampling, facilities with more than a hundred beds
and observed PUs were chosen after a cross-sectional
study of older people with PUs, conducted prior to this
study, in private and public LOPC facilities in the area.22

In total, the intervention facility included five and the
comparison facility eight care units. All residents (n = 122
intervention/n = 133 comparison) in the facilities were
invited to participate in the study. The invitation included
permission to assess their skin and to use their patient
records. Of these, 232 (91.0%), (n = 115 in intervention
facility/117 in comparison facility) residents participated.
In addition, all RNs and PNs (n = 161, 76 intervention/85
comparison) were invited to participate in the study. Of
these, 141 (88%, n = 69/72) RNs and PNs participated. The
TREND guidelines were followed.39

In the Finnish health care system, municipalities are
responsible for organizing health care and forming the
basis of the health care system.40 In 2018, municipalities
provided over 50% of the sheltered housing with 24-h
assistance.41 In Finland, nursing staff in LOPC facilities
are led by head nurses and comprise registered nurses
(8.4%) and practical nurses (74%).41 Practical nurses have
vocational education in social and health care, lasting
2 to 3 years, with varied competence areas, such as care
and rehabilitation for older people.42

2.2 | Intervention

The intervention was aimed at changing the PU preven-
tion practice of nursing staff. The intervention, which
included development and implementation of a renewed
consistent practice for PU prevention,43 was based on
international guidelines. The content of the renewed con-
sistent practice was a bundle of six PU prevention areas:
risk assessment, skin assessment and skin care, nutrition,
repositioning, pressure relieving devices, and documenta-
tion.43,44 The operational model for developing evidence-
based practices (OMEBP) (Figure 1) was used for
developing and implementing the intervention. In the
comparison care units, usual standard PU practice pre-
vention was continued.
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2.2.1 | Development and implementation of
a renewed consistent PU prevention practice
using OMEBP

The operational model for developing evidence-based
practices45,46 (OMEBP, Figure 1) supports the implemen-
tation of the best available evidence. In the OMEBPs, the
development and implementation of practice proceeded
in four phases.43 The phases I and II took place partially
at the same time.

In the first phase (two months; January-February),
“Development needs for current practice”, the researchers
arranged two meetings for head nurses, RNs and PNs.
During the meetings, the participants were informed about
the research and given presentations on evidence-based
practices, OMEBPs,45 international guidelines regarding
PU prevention and early identification,44 and the interna-
tional PU classification system.44 The results of the
assessed current PU prevention practice in the facility43

were also reported, and by comparing the current practice
with international PU prevention guidelines, development
needs in the current practice were identified.

The second phase (one month; February), “Plan for
consisting practice”, included two meetings attended by
head nurses and two wound contact persons from each
unit. In these meetings, consistent practice in six content
areas of the international PU prevention guidelines—risk
assessment, skin assessment and skin care, nutrition, repo-
sitioning, pressure relieving devices, and documentation—
was planned, and the “Procedure for PU Prevention in
LOPC Facility”43 was written.

In the third phase (10 months; March-December), “Con-
sistent practice”, the renewed consistent PU prevention
practice was first described to nursing staff and then imple-
mented. At unit meetings, the researcher went through the

renewed practice together with the nursing staff. A copy of
the “Procedure for PU Prevention in LOPC Facility”43 was
also sent to the nursing staff members’ personal e-mail
addresses. In addition, the procedure was presented on the
facility's internal web pages. Following this, the renewed
consistent practice for PU prevention started. Immediately
after unit meetings, the whole nursing staff worked on PU
prevention as agreed in “Procedure for PU Prevention43 in
LOPC Facility”.

As a supporting structure, nursing staff were educated
in six 90-minute sessions. PU prevention topics related to
risk assessment, skin assessment and skin care, nutrition,
pressure relieving devices, and, as secondary prevention
of PUs, wound care were taught. The participants were
also given written information, such as laminated pocket-
size Braden scale instructions and the international PU
classification system. The nursing staff members were
also advised to use existing web material on PU preven-
tion. In addition, the nursing staff were encouraged to
consult the researcher and authorised wound care nurse.

In the fourth phase (one month; January), “Evaluation
and follow-up of the practice”, the second data set of the
nursing staff's PU prevention practice was collected.43 This
happened after 10 months use of renewed consistent PU
prevention practice (phase three). Also, the researcher
made regular weekly visits to the intervention units at ran-
dom times to promote the fidelity of the implemented
renewed consistent practice.

2.3 | Outcomes, data collection, and
instrument

Outcomes of the intervention were as follows: (1) preva-
lence of PU, (2) the residents’ highest PU stage, and
(3) PU prevention practices implemented for residents.
The data were collected at baseline in January 2016 and
after the intervention in January 2017 using the Pressure
Ulcer Patient instrument (PUP-Ins).47-49 PUP-Ins, a struc-
tured questionnaire, was completed for every resident as
the resident's skin was assessed. The same measurers, ie,
a registered nurse specialised in wound care and the
researcher, assessed the skins of all the residents and also
collected the data on characteristics of the residents and
the PU prevention practices implemented for residents
from patient records or by interviewing the nursing staff
both in the intervention and the comparison facility.
EPUAP Category stage I-IV PUs were included in the
study.44

The Pressure Ulcer Patient instrument (PUP-Ins),
developed and used in previous studies,22,47-49 was
updated in 2015, based on international PU prevention
guidelines.44 PUP-Ins includes13 items of background

FIGURE 1 The operational model for evidence-based

practices, OMEBP45
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questions (such as gender, age, weight, height, diagnosed
diseases, and length of stay in a facility) and 48 items of
dichotomous, multiple-choice, and open-ended ques-
tions: 16 items on PUs: localization, stage, and descrip-
tion of PUs, 2 items of mental state, 3 items on urinary
continence or bowel retention, and 27 items on PU pre-
vention practices implemented for the resident. These
27 items include movement and repositioning (15 items),
pressure relieving devices (2 items), skin assessment
(4 items), and nutrition (6 items). The items of resident's
PU prevention practices movement and repositioning,
and pressure relieving devices differ and are used in part,
depending on whether the resident is a person who is
bedridden, seated, or walking.

2.4 | Analysis

Data were analysed with IBM SPSS Statistics for Win-
dows 26 (IBM Corp., Armonk, NY). The prevalence of
PU stages II-IV after the intervention was estimated to be
10% in the control group and 1% in the intervention
group. The required sample size to detect this difference
was 100 residents in both groups with 80% power and
alpha of 0.05.

Independent samples t-test for normally distributed
continuous variables, Mann-Whitney U-test for non-
normally distributed continuous variables, and Pearson
chi square test or Fisher's exact test for categorical vari-
ables were used in comparison of participants’ character-
istics between the groups. Differences in PU prevalence,
the residents’ highest PU stage, and PU prevention prac-
tices implemented for residents within the groups were
tested by using Wilcoxon signed rank test for non-
normally distributed continuous variables and for ordinal
variables, and McNemar's test for dichotomous variables.
The differences between groups in PU prevalence, the
residents’ highest PU stage, and PU prevention practices
implemented for residents were compared with Mann-
Whitney U-test for non-normally distributed continuous
variables and for ordinal variables, and with Pearson chi-
square test or Fisher's exact test for dichotomous vari-
ables. The level of significance was set at P < .05.

2.5 | Ethical considerations

The research followed good scientific practices as deter-
mined by the Finnish Advisory Board on Research Integ-
rity50 and conforms with the Declaration of Helsinki.51

Ethical approval (43/2015) was obtained from the Ethics
Committee of the University. Permissions to conduct the
study were given by the participating organizations. The

nursing staff were informed, they were asked for
informed consent to participate, and they had an oppor-
tunity to ask questions before and during the research.
Residents were asked for a written informed consent and
they were informed about voluntariness to consent to
check their skin and the use of their patient records and
possibility to discontinue participation at any stage of
skin assessment. If the resident was unable to understand
the consent question presented to him or her because of
illness, permission was sought from the resident's close
relative or legal representative.

3 | RESULTS

At baseline, data on skin assessment and data from
patient records of 232 participated residents were col-
lected (n = 115 in the intervention group and n = 117 in
the comparison group). After the intervention, one year
after the baseline, data of 176 residents were collected
(n = 96 in the intervention group and n = 80 in the com-
parison group). In the data collection after the interven-
tion, 53 of 232 participants were missing because
48 (n = 19 in intervention/29 in comparison group) resi-
dents had died, one was in hospital, and four had been
moved to another facility.

3.1 | Characteristics of participants

At baseline, no statistical differences were found between
the intervention group and the comparison group with
respect to most characteristics of residents (Table 1) or nurs-
ing staff.43 However, at baseline, some statistical differen-
ces were found between the residents in some diseases
(P = .026 to .048), in health status and movement, and
between the nursing staff members in work experience in
the current work unit and in the amount of reading guide-
lines about PU prevention. After the intervention, no statis-
tical differences were found between the intervention group
and the comparison group with respect to residents’ charac-
teristics (Supplement 1).

3.2 | Prevalence of PU and the residents’
highest stage of PUs

Five skin areas were assessed for PUs. Three areas had
the most PUs (Tables 2 and 3).

At baseline, no statistical differences were found
between the intervention group and the comparison group
with respect to the prevalence of PUs (P = .167-1.00)
(Table 2). Before the intervention, most PUs in both groups
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were located in the sacrum, buttock and hip areas, other
areas of the feet, and heels. A statistically significant differ-
ence between the intervention and the comparison group

was seen after the intervention in the prevalence of PU in
the sacrum, buttock and hip areas (P = .007), n = 2 (2.1%)
intervention, n = 10 (12.5%) comparison, and heels

TABLE 1 Characteristics of residents, baseline

Characteristics of residents
Intervention
group (n = 115)

Comparison
group (n = 117) P-valuea

Gender, n (%), All 114 (100) 117 (100) .123

Male 24 (21.1) 35 (29.9)

Female 90 (78.9) 82 (71.1)

Age, Mean (SD) 83.05 (7.33)b 84.74 (6.07)b .058c

Length of stay in facility in years, Median [IQR] 1.08 [1.92]d 1.75 [4.00]d .602 e

Diseases, n (%), All 112 (100) 117 (100)

Cardiovascular/vascular disease 89 (79.5) 79 (67.5) .041

Neurological disease 95 (84.8) 109 (93.2) .043

Memory disease/disorder 79 (70.5) 91 (77.8) .210

Endocrine disease 37 (33.0) 37 (31.6) .819

DM II or decreased sugar tolerance 24 (21.4) 22 (18.8) .620

Musculoskeletal disease 42 (37.5) 28 (23.9) .026

Psychiatric illness 21 (18.8) 12 (10.3) .067

Height, Mean (SD) 163.43 (11.535)f 134.13, (9.799)f .814c

Weight, Mean (SD) 68.17 (14.478)g 66.99 (14.742)g .557c

Fever, Yes, n (%) 2 (1.8) 4 (3.5) .683h

Smoking, Yes, n (%) 1 (0.9) 1 (0.9) 1.000h

Health condition, n (%) 109 (100) 117 (100) .002

Good 31 (28.4) 16 (13.7)

Satisfied 50 (45.9) 47 (40.2)

Week 25 (22.9) 40 (34.2)

Very week 3 (2.8) 14 (12.0)

Mobility, n (%) 113 (100) 117 (100) .013

Bedbound 20 (17.7) 39 (33.3)

Seated 35 (31.0) 36 (30.8)

Walking 58 (51.3) 42 (35.9)

Diet, n (%) 112 (100) 116 (100) .134

Basic diet 68 (60.7) 59 (50.9)

Structure-modified diet 58 (100) 56 (100) .027h

Soft 5 (8.6) 9 (16.1)

Puree 44 (75.9) 45 (80.4)

Liquid 2 (3.4) 2 (3.6)

Special diet 7 (12.1) 0 (0.0)

Urinary incontinence, n (%) 102 (89.5) 106 (90.6) .775

aPearson chi square-test.
bn = 113 in intervention group and 117 in comparison group.
cIndependent samples t-test.
dn = 109 in intervention group and 115 in comparison group.
eMann-Whitney U-test.
fn = 31 in intervention group and 23 in comparison group.
gn = 111 in intervention group and 101 in comparison group.
hFisher's exact test.

6 MÄKI-TURJA-ROSTEDT ET AL.
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(P = .001), n = 0 (0.0%) intervention, n = 8 (10.1%) com-
parison. A statistically significant difference between
the intervention and the comparison group was also seen
after the intervention in all areas in the prevalence of PU
stages I-IV (P = .027) and stages II-IV (P = .008) (Table 2).

At baseline, no statistical differences were found
between the intervention group and the comparison
group with respect to the residents’ highest stage of PUs
(P = .137 to .646) (Table 3). Stage I was the most com-
mon PU stage. A statistically significant difference
between the intervention and the comparison group was
seen after the intervention in the residents’ highest stage
of PUs in the sacrum, buttock and hip areas (P = .006),
heels (P = .003), and in all areas (P = .020). In addition,
in the comparison group, residents’ PU stages showed an
increased negative trend in the heels and all areas.

3.3 | PU prevention practices
implemented for resident

At baseline (Table 4), no statistical differences were found
between the intervention group and the comparison group
with respect to most variables of resident's PU prevention.
However, at baseline, there was a significant difference
between the intervention group and the comparison group
in the following variables: PU risk assessment instrument
used, skin assessment daily used time for, skin assessment
duration, weight monitoring, nutrition risk assessment

instrument in use, duration of repositioning at night,
use of sliding sheet, use of lifting belt, and mattresses,
(P < .001 to .023).

After the intervention, there was significant improvement
in the intervention group in the use of PU risk assessment
instrument (7.7% vs 79.1%, P < .001), skin assessment dura-
tion (P = .002), weight monitoring (P = .024), and in the use
of nutritional supplements (15.6% vs 51.1%, P < .001).

After the intervention, there was a significant difference
between the intervention group and comparison group in
variables PU risk assessment instrument used, (77.7% vs
0.0%, P < .001), skin assessment time (P = .018), weight
monitoring (P = .023), nutrition risk assessment instrument
used (50.0% vs 1.3%, P < .001), nutritional supplements
used (17.0% vs 6.3%, P = .030), time (minutes) used for
repositioning in daytime (P < .001), time (minutes) used for
repositioning at night-time (P < .001), seated resident, when
transferring, shearing or stretching resident's skin is avoided
(100% vs 82.1%, P = .017), and lifting belt is used (13.8% vs
0.0%, P = .042), walking resident is activated to indepen-
dent moving (52.5% vs 20.0%, P = 006), mattresses (P =

.032), foam mattress (31.6% vs 48.8%, P = .021), and diaper
changes per day (P < .001).

4 | DISCUSSION

The purpose of this study was to evaluate the effect of
nursing staff's renewed consistent PU prevention practice

TABLE 2 Prevalence of PU baseline and after the intervention

Intervention group (Baseline
n = 113 residents, After the
intervention n = 95 residents)

Comparison group (Baseline n = 116
residents, After n = 80 residents)

Difference between
groups

Assessed skin area
for PUs

Baseline PU
stage I-IV
n (%)

After PU
stage I-IV
n (%)

Difference
within
groups P-value

Baseline PU
stage I-IV
n (%)

After PU
stage I-IV
n (%)

Difference
within
groups
P-value

Baseline,
P-value

After,
P-value

Sacrum, buttock and hip
areas

4 (3.5) 2 (2.1) 1.000a 9 (7.8) 10 (12.5) .109a .168b .007b

1 (1.1) 2 (2.1) 4 (5.1) 10 (12.7)

Other areas of the feet 6 (5.3) 7 (7.3) .754a 2 (1.7) 3 (3.8) .625a .167c .515c

5 (5.3) 7 (7.4) 1 (1.3) 3 (3.8)

Heels 3 (2.7) 0 (0.0) .754a 3 (2.6) 8 (10.1) .0625a 1.000c .001c

1 (1.1) 0 (0.0) 2 (2.5) 8 (10.1)

All areas, PU stages I-IV 12 (10.6) 9 (9.4) .774a 10 (8.6) 17 (21.3) .008a .608b .027b

7 (7.4) 9 (9.5) 5 (6.3) 17 (21.5)

All areas, PU stages II-IV 5 (4.4) 0 (0.0) NA 3 (2.6) 6 (7.5) .063a .495b .008b

2 (2.1) 0 (0.0) 1 (1.3) 6 (7.6)

Note: The level of significance for bold values was set at <0.05.
aMcNemar's test, included residents assessed both at baseline and after the intervention.
bPearson chi square test.
cFisher's exact test.
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on PU prevalence, the residents’ highest stages of PUs,
and the impact on PU prevention implemented for resi-
dents. The intervention, which included development
and implementation of the renewed consistent PU

prevention practice, was based on international PU pre-
vention guidelines. The content of the developed
renewed consistent practice comprised a bundle of six PU
prevention areas: risk assessment, skin assessment and

TABLE 3 The residents' highest stages of PUs at baseline and after the intervention

Intervention group (Baseline n = 113
residents, After the intervention,
n = 95 residents)

Comparison group (Baseline n = 116
residents, After n = 80 residents)

Difference between
groups

Assessed skin
area for PUs PU stage

Baseline
PUs n (%)

After
PUs n (%)

Difference
within groups
P-value

Baseline
PUs n (%)

After PUs
n (%)

Difference
within groups
P-value

Baseline,
P-value

After,
P-value

Sacrum, buttock
and hip areas

I 1 (0.9) 2 (2.1) 1.000a 6 (5.2) 7 (8.8) .088a .176b .006b

0 (0.0) 2 (2.1) 3 (3.8) 7 (8.9)

II 3 (2.7) 0 (0.0) 1 (0.9) 2 (2.5)

1 (1.1) 0 (0.0) 0 (0.0) 2 (2.5)

III 0 (0.0) 0 (0.0) 1 (0.9) 1 (1.3)

0 (0.0) 0 (0.0) 0 (0.0) 1(1.3)

IV 0 (0.0) 0 (0.0) 1 (0.9) 0 (0.0)

0 (0.0) 0 (0.0) 1 (1.3) 0 (0.0)

Other areas of
the feet

I 4 (3.5) 7 (7.3) .782a 2 (1.7) 2 (2.5) .257a .137b .336b

4 (4.2) 7 (7.4) 1 (1.3) 2 (2.5)

II 2 (1.8) 0 (0.0) 0 (0.0) 0 (0.0)

1 (1.1) 0 (0.0) 0 (0.0) 0 (0.0)

III 0 (0.0) 0 (0.0) 0 (0.0) 1 (1.3)

0 (0.0) 0 (0.0) 0 (0.0) 1 (1.3)

IV 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

Heels I 3 (2.7) 0 (0.0) .317a 1 (0.9) 5 (6.4) .033a .646b .003b

1 (1.1) 0 (0.0) 1 (1.3) 5 (6.5)

II 0 (0.0) 0 (0.0) 0 (0.0) 2 (2.6)

0 (0.0) 0 (0.0) 0 (0.0) 2 (2.6)

III 0 (0.0) 0 (0.0) 1 (0.9) 0 (0.0)

0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

IV 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

All I 7 (6.2) 9 (9.4) .967a 7 (6.0) 11(13.8) .006a .604b 0.020b

5 (5.3) 9 (9.5) 4 (5.1) 11 (13.9)

II 5 (4.4) 0 (0.0) 1 (0.9) 4 (5.0)

2 (2.1) 0 (0.0) 0 (0.0) 4 (5.1)

III 0 (0.0) 0 (0.0) 1 (0.9) 2 (2.5)

0 (0.0) 0 (0.0) 0 (0.0) 2 (2.5)

IV 0 (0.0) 0 (0.0) 1 (0.9) 0 (0.0)

0 (0.0) 0 (0.0) 1 (1.3) 0 (0.0)

Note: The level of significance for bold values was set at <0.05.
aWilcoxon signed rank test; included residents assessed both at baseline and after the intervention.
bMann-Whitney U-test.
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TABLE 4 PU prevention practices implemented for resident baseline and after the intervention

Intervention group,
n (%) Baseline, 113 (100),
After the intervention, 95 (100)

Comparison group,
n (%) Baseline, 117 (100),
After, 80 (100)

Difference between
groups

PU prevention Baseline After

Difference
within groups,
P-value Baseline After

Difference
within groups,
P-value

Baseline,
P-value After, P-value

PU Risk assessment instrument
used, All n

112 94 116 80

n (%) 10 (8.9) 73 (77.7) 0 (0.0) 0 (0.0) .001a <.001a

All n 91 91 79 79

n (%) 7 (7.7) 72 (79.1) <.001b 0 (0.0) 0 (0.0) NA

Skin assessment, time (min)
used daily, median[IQR]

0.3[0.25] 0.2 [0.12] 0.0 [0.05] 0.2 [0.17] <.001c .018c

10.0[18.0] 2.0[6.0] .903d 10.0[7.0] 10.0[10.0] .096d

Skin assessment duration

All n 113 93 117 80 <.001c .209c

Daily, every care session or
repositioning, n(%)

52(46.0) 63 (67.7) 92 (78.6) 62 (77.5)

Daily, every work-shift, n
(%)

39 (34.5) 21 (22.6) 21 (17.9) 10 (12.5)

Weekly during care session
or repositioning, n(%)

22 (19.5) 9 (9.7) 4 (3.4) 8 (10.0)

All n 91 91 .002d 80 80 .553d

Daily, every care session or
repositioning, n(%)

43 (47.3) 62 (68.1) 61 (76.3) 62 (77.5)

Daily, every work-shift, n
(%)

29 (31.9) 20 (22.0) 15 (18.8) 10 (12.5)

Weekly during care session
or repositioning, n(%)

19 (20.9) 9 (9.9) 4 (5.0) 8 (10.0)

Weight monitoring, All n 108 95 116 78 <.001c .023c

No 26 (24.1) 13 (13.7) 52 (44.8) 13 (16.7)

1-6 times a year 31 (28.7) 67 (70.5) 48 (41.4) 64 (82.1)

Monthly 51 (47.2) 15 (15.8) 16 (13.8) 1 (1.3)

All n 89 89 .024d 77 77 .139d

No 23 (25.8) 11 (12.4) 32 (41.6) 13 (16.9)

1-6 times a year 23 (25.8) 65 (73.0) 34 (44.2) 63 (81.8)

Monthly 43 (48.3) 12 (14.6) 11 (14.3) 1 (1.3)

Nutrition risk assessment
instrument in use, All n

113 92 117 80

n (%) 18 (15.9) 46 (50) 0 (0.0) 1 (1.3) <.001a <.001a

All n 90 90 80 80

n (%) 14(15.6) 46 (51.1) .001b 0 (0.0) 1 (1.3) NA

Nutritional supplements, All n 113 94 117 80

Yes, n (%) 9 (8.0) 16 (17.0) 5 (4.3) 5 (6.3) .242a .030a

All n 92 92 80 80

Yes, n (%) 9(9.8) 16 (17.4) .118b 2 (2.5) 5 (6.3) .375b

(Continues)
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TABLE 4 (Continued)

Intervention group,
n (%) Baseline, 113 (100),
After the intervention, 95 (100)

Comparison group,
n (%) Baseline, 117 (100),
After, 80 (100)

Difference between
groups

PU prevention Baseline After

Difference
within groups,
P-value Baseline After

Difference
within groups,
P-value

Baseline,
P-value After, P-value

Bedbound resident,
Repositioning

Duration of repositioning
daytime, hours, median
[IQR]

2.5 [1.0] 2.5 [1.0] 2.8 [0.5] 3.0 [2.0] .108c .255c

2.0[8.0] 2.5[6.0] .705d 2.0[1.0] 2.5[2.0] .343d

Daytime, time used for
repositioning in minutes,
median[IQR]

0.1 [4.2] 0.5(0.25] 0.0 [0.47] 0.3 [0.13] .083c <.001c

10.0[26.0] 2.0[28.0] .116d 27.5[15.0] 15.0[8.0] .266d

Duration of repositioning
night-time, hours,
median(IQR)

3.0 [1] 3.0 [1] 4.0 [0] 4.0 [0] <.001c <.001c

3.0[1.0] 4.0[0.0] .276d 3.0[1.0] 4.0[0.0] .066d

Night-time, time used for
repositioning in minutes,
median[IQR]

0.2[0.18] 0.3 [0.13] 0.0 [0.22] 0.1 [0.13] .086c <.001c

10.0[12.0] 2.0[13.0] .065d 17.5[9.0] 8.0[4.0] 0.536d

Bedbound resident, While
transferring resident, All n

24 e 25 44e 36

Avoid shearing or stretching
skin n (%)

17 (70.8) 12 (48) 28 (63.6) 18 (50) .549a .878a

Transfer plate is used n (%) 1 (4.2) 1 (4.0) 1 (2.3) 2 (5.6) .659a .782a

Sliding sheet is used n (%) 15 (62.5) 24 (96.0) 38 (86.4) 34 (94.4) .023a .782a

Lifting belt is used n (%) 3 (12.5) 1 (4.0) 0 (0.0) 1 (2.8) .016a .792a

Lifter is used n (%) 2 (8.7) 3 (12.0) 4 (9.1) 6 (16.7) .957a .613a

All n 10 10 24 24

Avoid shearing or stretching
skin n (%)

6 (60.0) 5 (50.0) 1.000 16 (6.67) 14 (58.3) 0.727

Transfer plate is used n (%) 0 (0.0) 0 (0.0) NA 0 (0.0) 0 (0.00) NA

Sliding sheet is used n (%) 10 (100) 10 (100) NA 20 (83.3) 22 (91.7) 0.687

Lifting belt is used n (%) 0 (0.0) 1 (10.0) NA 0 (0.0) 0 (0.0) NA

Lifter is used n (%) 0 (0.0) 0 (0.0) NA 4 (16.7) 3 (12.5) 1.000

Bedbound resident, In the
lateral position, All n

21 e 26 45 e 36

Direct pressure at bony
prominences is avoided n
(%)

11 (52.4) 23 (88.5) 28 (62.2) 29 (80.6) .449a .404a

A pressure relieving back
cushion is used n (%)

11 (52.4) 7 (26.9) 24 (53.3) 12 (33.3) .942a .399a

Pressure relieving posture
cushions are used n (%)

16 (76.2) 12 (46.2) 36 (80.0) 18 (50.0) .724a .765a

10 MÄKI-TURJA-ROSTEDT ET AL.
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TABLE 4 (Continued)

Intervention group,
n (%) Baseline, 113 (100),
After the intervention, 95 (100)

Comparison group,
n (%) Baseline, 117 (100),
After, 80 (100)

Difference between
groups

PU prevention Baseline After

Difference
within groups,
P-value Baseline After

Difference
within groups,
P-value

Baseline,
P-value After, P-value

All n 11 11 24 24

Direct pressure at bony
prominences is avoided n
(%)

5 (45.5) 9 (81.8) .289b 16 (66.7) 20 (83.3) .219b

A pressure relieving back
cushion is used n (%)

7 (63.6) 2 (18.2) .180b 13 (54.2) 9 (37.5) .289b

Pressure relieving posture
cushions are used n (%)

9 (81.8) 5 (45.5) .289b 20 (83.3) 13 (54.2) .065b

Seated resident, Repositioning

Sits in a chair daily
continuously for a
maximum of hours,
median(IQR)

3.0[2.3] 3.5 [1.0] 3.8[2.9] 3.8 [1.5] .497c .962c

4.0[3.3] 3.8[2.6] .543d 4.0[2.0] 4.0[2.9] .243d

Assisted in changing
position approximately,
duration, hours, median
[IQR]

2.0 [1] 3.5 [3] 2.0 [2] 2.0 [0] .285c .135c

2.0[�] 2.8[�] .285d 2.0[�] 1.8[�] .180d

Time used daily for
repositioning, minutes,
median[IQR]

0.2[0.11] 0.1 [0.26] 0.1[0.40] 0.1 [0.21] .628c .636c

15.0[0.0] 2.0[0.0] .157d 2.0[0.0] 7.5[�] .180d

Seated resident, the resident is
advised to change position,
All n

41f 31 31 26

Yes, n (%) 7 (17.1) 5 (16.1) 5 (16.1) 1 (3.8) .915a .132a

All n 18 18 10 10

Yes, n (%) 3 (16.7) 3 (16.7) 1.000b 3 (30.0) 0 (0.0) NA

Seated resident, All n In chair
with

52 29 37 28

Support belt n (%) 5 (9.6) 3 (10.3) 8 (21.6) 10 (35.7) .114a .022a

Crotch wedge n (%) 4 (7.7) 0 (0.0) 1 (2.7) 0 (0.0) .314a NA

Anti- slip cloth n (%) 1 (2.0) 1 (3.4) 3 (8.1) 0 (0.0) .172a .322a

All n 20 20 12 12

Support belt n (%) 1 (5.0) 2 (10.0) 1.000b 3 (25.0) 6 (50.0) .250b

Crotch wedge n (%) 2 (10.0) 0 (0.0) NA 0 (0.0) 0 (0.0) NA

Anti- slip cloth n (%) 0 (0.0) 1 (5.0) NA 2 (16.7) 0 (0.0) NA

Seated resident, All n While
transferring

45 29 35 28

Shearing or stretching
resident's skin is
avoided n (%)

42 (93.3) 29 (100) 29 (100.0) 23 (82.1) .074a .017a

(Continues)
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TABLE 4 (Continued)

Intervention group,
n (%) Baseline, 113 (100),
After the intervention, 95 (100)

Comparison group,
n (%) Baseline, 117 (100),
After, 80 (100)

Difference between
groups

PU prevention Baseline After

Difference
within groups,
P-value Baseline After

Difference
within groups,
P-value

Baseline,
P-value After, P-value

Transfer plate is used n (%) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) NA NA

Sliding sheet is used n (%) 3 (6.7) 6 (20.7) 0 (0.0) 3 (10.7) .119a .302a

Lifting belt is used n (%) 1 (2.2) 4 (13.8) 2 (5.7) 0 (0.0) .415a .042a

Lifter is used n (%) 9 (20.5) 10 (34.5) 10 (28.6) 6 (21.4) .402a .273a

All n 20 20 11 11

Shearing or stretching
resident's skin is avoided n
(%)

19 (95.0) 20 (100) NA 9 (81.8) 10 (90.9) 1.000b

Transfer plate is used n (%) 0 (0.0) 0 (0.0) NA 0 (0.0) 0 (0.0) NA

Sliding sheet is used n (%) 1 (5.0) 6 (30) .125b 0 (0.0) 1 (9.1) NA

Lifting belt is used n (%) 1 (5.0) 4 (20.0) .375b 1 (9.1) 0 (0.0) NA

All n 19 19 .250b 11 11

Lifter is used n (%) 5 (26.3) 8 (42.1) 3 (27.3) 3 (27.3) 1.000b

At night ensured that resident
does not sleep in the same
position for more than
4 hours, All n

57 29 52 28

n (%) 31 (54.4) 17 (58.6) 36 (69.2) 13 (46.4) .112a .357a

All n 19 19 15 15

n (%) 10 (52.6) 12 (63.2) .687b 10 (66.7) 6 (40.0) .219b

Walking resident, is activated to
independent moving, All n

69 40 47 30

n (%) 41 (59.4) 21 (52.5) 20 (42.6) 6 (20.0) .074a .006a

All n 34 34 1.000b 25 25 .065b

n (%) 20 (58.8) 20 (58.8) 13 (52.0) 6 (24.0)

Mattresses, All n 113 95 117 80 <.001a .032a

Foam mattress n (%) 38 (33.0) 30 (31.6) 73 (62.4) 39 (48.8) <.001a .021a

A pressure-distributing
mattress, Foam gel
mattress n (%)

67 (58.8) 57 (60.0) 44 (37.6) 39 (48.8) .003a .136a

A pressure-distributing
mattress, Static air overlay
n (%)

9 (7.9) 8 (8.4) 1 (0.9) 2 (2.5) .027a .093a

All n 94 94 .247d 80 80 .006d

Foam mattress n (%) 33 (35.1) 30 (31.9) .508b 50 (62.5) 39 (48.8) .003b

A pressure-distributing
mattress, Foam gel
mattress n (%)

56 (59.6) 56 (59.6) 1.000b 29 (36.3) 39 (48.8) .013b

A pressure-distributing
mattress, Static air overlay
n (%)

5 (5.3) 8 (8.5) .375b 1 (1.3) 2 (2.5) 1.000b
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skin care, nutrition, repositioning, pressure relieving
devices, and documentation. The intervention was shown
to be effective in reducing the prevalence of PUs and the
residents’ highest stages of PUs in the sacrum, buttock
and hip areas, and heels.

As hypothesised, PU prevalence decreased more in
the intervention facility compared with the comparison
facility. At baseline, PU prevalence in the facilities (10.6%
intervention/8.6% comparison) including PUs stage I and
higher was consistent with the PU prevalence reported
previous five years.10,22 PU prevalence including PUs of
stage II and higher was 4.4% in the intervention facility,
while 2.6% in the comparison facility, which was lower
compared with the PU prevalence reported in earlier
studies.26,27 After the intervention, PU prevalence in the
facilities (9.4% in intervention /21.3% in comparison facil-
ity) including PUs of stage I and higher was consistent
with the PU numbers reported in the previous
5 years,10,22 but PU prevalence in the intervention facility
was significantly lower compared with the comparison
facility. After the intervention, the prevalence of PU
including PUs of stage II and higher changed to the oppo-
site: PU prevalence was 0.0% in the intervention facility,
which was lower than earlier studies reporting PU
prevalence,26,27 but rose to 7.5% in the comparison facil-
ity. The prevalence of PUs including stage II and higher
was significantly lower in the intervention facility com-
pared with the comparison facility. This shows the effec-
tiveness of the conducted intervention.

As hypothesised, the PU stages decreased more in the
intervention facility compared with the comparison facil-
ity. At baseline, PUs in both facilities were mostly stage I
and II. After the intervention, in the intervention facility,
all the PUs were stage I, and there were no PUs of stage
II or higher. This means that PUs were detected at an
early stage and none of them developed into second stage
or broke the skin. In contrast, in the comparison facility,
the stages of PUs worsened significantly during the study,
and after the intervention, there was a significant differ-
ence between the intervention and comparison facility in
terms of PU stages. The results are in line with a previous
study of 28 LOPD residents33 where after the PU preven-
tion bundle in four areas—heel protection/skin assess-
ment, repositioning, incontinence, and nutrition—only
stage I PUs existed. The results of this study are opposite
to those reported in earlier studies conducted in LOPC
facilities of PU prevention interventions consisting of
repositioning,29 mattresses, overlays or cushions,31,32 and
PU prevention programmes,34 where stage II PUs still
existed. This shows the effectiveness of the conducted
intervention and also recommends the use of bundles in
PU prevention.

As shown in earlier studies conducted in LOPC,18,25,29

also in this study most PUs were located in the sacrum,
buttock and hip areas, and at the heels. However, unlike
in previous studies, in this study, PUs were also found in
other areas of the feet, which can be explained by the
higher number of walking residents who were in better

TABLE 4 (Continued)

Intervention group,
n (%) Baseline, 113 (100),
After the intervention, 95 (100)

Comparison group,
n (%) Baseline, 117 (100),
After, 80 (100)

Difference between
groups

PU prevention Baseline After

Difference
within groups,
P-value Baseline After

Difference
within groups,
P-value

Baseline,
P-value After, P-value

Cushion in wheelchair/chair

Pressure-distributing
cushion in wheelchair, All
n

113 95 117 80

n (%) 8 (7.0) 12 (12.6) 6 (5.1) 5 (6.3) .547a .156a

All n 94 94 80 80

n (%) 3 (3.7) 12 (12.8) .092b 4 (5.3) 5 (6.3) 1.000b

Diaper changes per day, median
[IQR]

3.0[1.0] 3.0[1.0] 3.0[1.5] 2.0 [0.5] .557c <.001c

.253d .100d

Note: The level of significance for bold values was set at <0.05.
aChi-square test.
bMcNemar's test; included residents assessed both at baseline and after the intervention.
cMann-Whitney U-test.
dWilcoxon signed rank test; included residents assessed both at baseline and after the intervention.
ePart of seated residents also included here.
fPart of bedbound residents also included here.
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condition. In contrast to previous studies,18,25,29 after the
intervention, there were no PUs in the heels and only
two stage I PUs in the sacrum, buttock, and hip areas.
This indicates the effectiveness of the conducted inter-
vention in decreasing PUs in the most common PU areas.
In the comparison facility, most PUs were still located in
the sacrum, buttock, and hip areas.

The intervention was shown to be effective in PU pre-
vention practices implemented for residents—by improv-
ing the use of the PU risk assessment instrument and, in
the prevention area of nutrition, in weight monitoring
and the use of nutritional supplements. In repositioning
there was a significant difference after the intervention
between the intervention group and the comparison
group time used for repositioning in daytime and at
night-time. In pressure relieving devices, when transfer-
ring a seated resident, shearing or stretching of the resi-
dent's skin was avoided and lifting belt was used.
However, after the intervention, the use of more
advanced mattresses had not changed. This may be
because many residents already had advanced mattresses
in use.

Although the residents’ PU risk-increasing character-
istics were multiple, the intervention worked well under
these conditions, and after the intervention, none of the
intervention facility residents had broken skin caused by
PUs. In several earlier studies, residents’ characteristics
increasing the PU risk have been reported: their mean
age was high, over 83/85 years, and they lived in older
people care facilities.9,10 They had multiple PU risk-
increasing co-morbidities12-15,18; three-quarters of the res-
idents had cardiovascular or vascular disease, memory
disease or disorders, and a quarter or more of the resi-
dents had type 2 diabetes or musculoskeletal disease. In
addition, only up to a third of the residents had good
health status while the rest of the residents had satisfac-
tory, poor, or very poor health status; additionally,
approximately half of the residents were seated or bedrid-
den and thus had limited mobility, all of which increases
the risk for PU15.

This study had some limitations: all the answers to the
PUP-instrument were not reported in patient records and
they were asked by the nursing staff who cared for the res-
idents, which may have had an impact on the results.
However, the same two persons, a registered nurse specia-
lised in wound care and the researcher, collected all the
data on participants' characteristics and the PU prevention
practices implemented for residents from patient records
and interviewed the nursing staff both in the intervention
and the comparison facility, which may have improved
the consistency of the data. Furthermore, the content of
the PUP-instrument was based on good level of evidence
from international PU prevention guidelines, and had

been used and evaluated previously.22,47-49 However, fur-
ther testing of the instrument used is required. In addition,
the PUP-instrument may also work as a slightly shorter
and concise version. These could be topics of future
research. The consistency of the results was improved by
the fact that the same two persons also assessed the skin
of all the residents in the intervention and the comparison
facility and by the use of the systematic instrument, the
EPUAP scale of PUs stages 1– 444 in the assessment. The
difference in the degree of mobility at baseline between
the intervention and comparison group was also a limita-
tion. In the comparison group, there were more bedbound
residents than in the intervention group, which may have
had an impact on the results. However, 49% of the resi-
dents in the intervention group were totally bedbound or
seated, and the effect of the intervention could be seen in
their unbroken skin. After the intervention, walking resi-
dents had PUs located in other areas of the feet caused by
shoes, and prevention of PUs in walking residents requires
more investment.

The international PU prevention guidelines6 consist
of more than a hundred pages of recommendations, and
their direct use in practical work is impossible. For daily
practical use, shorter, concise, renewed instructions tai-
lored for LOPC facility level are needed. After the inter-
vention, the intervention facility had an effective PU
prevention practice, which was commonly agreed,
evidence-based, and tailored for LOPC facility level. In
addition, for implementation, a systematic implementa-
tion model and expertise of the nursing staff as experts in
the local context were required. The use of the OMEBP
model enabled this.

In conclusion, the successful intervention improved
older people's skin integrity in the LOPC facilities. This
study supports the implementation of a commonly
agreed, renewed consistent PU prevention practice based
on international guidelines, tailored for facility level to
improve the skin integrity of older people in LOPC facili-
ties. This study recommends the use of bundles in PU
prevention. The results of this study also support the use
of the OMEBP model for systematic development and
implementation of evidence-based practice as well as use
of nursing staff as experts on local conditions when
developing and implementing evidence-based practice.
This study produced new knowledge for the purpose of
PU prevention of sufficient quality in LOPC aimed at
decreasing suffering and achieving cost savings in PU
treatment.
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