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Abstract

The use of consistent and evidence-based practices is essential in terms of

patient safety and quality of care. The purpose of this study was to describe the

use of consistent practices in PU prevention based on international care guide-

lines and to assess the validity and reliability of the pressure ulcer prevention

practice (PUPreP) instrument. The data (n = 554) were collected between 2018

and 2019 from nursing professionals working at two hospital districts in

Finland using the PUPreP instrument. The instrument consisted of 42 items

assessing participants' perceptions of the frequencies of pressure ulcer preven-

tion practices with the following scale: never, sometimes, often, always. The

data were analysed using statistical analysis. According to the results, the use

of pressure ulcer prevention practices was more frequently described as often.

The most frequently used prevention practice was repositioning, and the least

frequently used practice was nutrition. Factors related to nursing professionals'

pressure ulcer prevention practices were the working sector, education and

working frequency in pressure ulcer prevention, and early identification of

pressure ulcers. The study results suggest that the evidence-based pressure

ulcer prevention practices were followed at a moderate level by nurses. The

PuPreP instrument demonstrated validity and reliability, but further develop-

ment is needed.
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Key messages
• pressure ulcers can be prevented by performing a risk assessment, skin and

tissue assessment, preventive skin care, repositioning, nutrition, and the use
of supporting surfaces. With consistent and evidence-based practices in pres-
sure ulcer prevention, patient safety and quality of care can be improved

Received: 10 July 2021 Revised: 14 October 2021 Accepted: 20 October 2021

DOI: 10.1111/iwj.13710

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in any

medium, provided the original work is properly cited, the use is non-commercial and no modifications or adaptations are made.

© 2021 The Authors. International Wound Journal published by Medicalhelplines.com Inc (3M) and John Wiley & Sons Ltd.

Int Wound J. 2022;19:1141–1157. wileyonlinelibrary.com/journal/iwj 1141

https://orcid.org/0000-0002-1845-9800
https://orcid.org/0000-0003-3931-1204
mailto:emilia.a.kielo@utu.fi
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://wileyonlinelibrary.com/journal/iwj


• this study aimed to describe the use of consistent and evidence-based prac-
tices in pressure ulcer prevention and to assess the validity and reliability of
the pressure ulcer prevention practice (PUPreP) instrument

• in general, pressure ulcer prevention practices were followed quite
frequently. The most frequently used prevention practice was repositioning,
and the least frequently used practice was nutrition. The agreement levels
regarding the prevention practices were mainly found to be at an inadequate
level

1 | INTRODUCTION

According to international care guidelines, a pressure
ulcer (PU) is defined as a localised injury to the skin
and/or underlying tissue, usually over a bony promi-
nence, because of pressure or pressure combined with
shear.1 Most people suffering from PUs have health con-
ditions (mental or physical) that cause immobility, for
example, a prolonged period in a bed or chair.2 However,
PUs can also be caused by medical devices, such as oxy-
gen masks or nasal prongs.3

The prevalence of PUs in Europe in the most recent
studies varies between 4.6% and 27.2%,4 and the prevalence
of hospital-acquired PUs is estimated to be 12.8% from a
global perspective.5 Most PUs are preventable, and the pre-
vention should be based on evidence-based practice.
According to international care guidelines, PUs can be
prevented by performing a risk assessment, skin and tissue
assessment, preventive skin care, repositioning, nutrition,
and the use of supporting surfaces. Despite evidence-based
prevention practices, it has been estimated that up to 5% of
all PUs are unavoidable,1 and for example, among the
elderly hospital patients, the prevalence of unavoidable
PUs is much higher, around 19%.6

1.1 | Evidence-based pressure ulcer
prevention practices

Evidence-based PU prevention interventions have
impacted PU incidence, PU severity, and PU prevalence
per patient.7 For example, supporting surfaces are consid-
ered to reduce the incidence of PUs compared with stan-
dard hospital surfaces,8 and regular repositioning is
suggested to decrease the risk of PU.9 However, single
interventions, such as risk assessment or repositioning
alone, have not been shown to be as effective as multiple
intervention programmes.10 In addition, implementing
evidence-based interventions into practice is not always
easy,11 and the competence and attitudes of health care
professionals towards evidence-based practices and PU
prevention vary considerably.12-14 Furthermore, nurses'

self-efficacy in managing PUs may also play an essential
role in PU prevention practices.15

Despite the evidence supporting the importance of
PU prevention practices, previous studies have suggested
that PU prevention strategies are not always consistent
among health care professionals. According to previous
studies, repositioning techniques, for example, might
vary between health care professionals,16 and the docu-
mentation of hospital-acquired PUs are not always com-
prehensive and informative.17 However, the consistency
in the PU prevention practices among nursing staff may
be improved with the implementation of evidence-based
PU prevention practices.18

1.2 | Literature review of the
instruments

A literature search was made for instruments assessing or
measuring the realisation of consistent PU prevention
practices among nursing staff. The systematic literature
search was conducted using two databases: Medline/
PubMed and CINAHL Science in June 2021 with the fol-
lowing search terms: pressure ulcer, pressure injury, pre-
vention, consistent practices, realisation, implementation,
adherence with their Boolean operators. The time limit
was set to 10 years, as the current research based on the
most recent guidelines was targeted, and the language
was limited to articles written in English. The search gave
866 hits, of which 31 were chosen by the title for further
examination. After reading the abstracts of these 31 stud-
ies, 15 were chosen for full-text examination. Most (9) of
these studies used either observation or medical records
for assessing PU prevention practices and were excluded.
However, four instruments18-21 assessing or measuring
nurses' PU prevention practices were identified, of which
one18 was an examination of the same instrument inves-
tigated in this study (Figure 1). This same instrument has
also been used in another, yet unpublished study.23 In
the remaining two studies, some of the instruments pre-
viously mentioned were used. The identified instruments
were analysed by their purpose, setting, and scoring.

1142 HAAVISTO ET AL.



In the research conducted by Sutherland-Fraser
et al,19 and for the purpose of their study, an instrument
was developed for an intervention study assessing peri-
operative nurses' knowledge of PUs and PU prevention
practices. The instrument assessed PU risk assessment
methods, positioning and pressure relief devices, and the
use of PU risk assessment scores. The instrument was
based on scenarios used in the interventions, meaning
that the instrument was not developed or validated for
assessing PU prevention practices in general. In the study
by Meesterberends et al,20 a pressure ulcer questionnaire
(PUQ-2003) was used to assess nursing staffs' knowledge
and use of PU preventive measures in nursing homes.
The instrument was developed by Hulsenboom et al24

based on an earlier version of the instrument (PUQ-
1991). Both versions were based on the care guidelines
currently being used at that time. The instrument
assesses nurses' knowledge of the usefulness of PU pre-
vention measures and the PU prevention measures

applied in their unit: the instrument uses the scale
always, sometimes, never. This instrument, however, is
not based on the latest PU prevention guidelines. In the
study by Moya-Su�arez et al,21 an instrument (QARPPU)
was developed to evaluate nurses' adherence to the main
recommendations for preventing PUs. The instrument
consisted of 18 items, which were assessed using the
scale: never, rarely, sometimes, often, always. The instru-
ment was based on two vignettes illustrating the situa-
tions of typical patients. The instrument was
psychometrically tested, and it was developed for hospital
care. The literature search discovered no up-to-date
instruments assessing nurses' PU prevention practices in
either inpatient or outpatient setting. Consequently, this
paucity of instruments is an indication that studies
assessing nurses' PU prevention practices are scarce
despite the various guidelines directing these practices.

The goal of this study was to provide evidence regard-
ing PU prevention practices and their assessment by

Records identified from 
Medline/PubMed (n = 365) and 
CINAHL (n= 501): 

Databases (n = 2) 

Records screened 
(n = 866) 

Reports sought for retrieval 
(n = 31) 

Reports assessed for eligibility 
(n = 15) 

Reports excluded: 
No instrument, medical 
records (n = 5) 
No instrument, observation 
(n = 4) 
Same instrument (n = 2) 

Studies included in review 
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identifying possible inconsistencies in PU prevention
practices, and suggesting a more efficient focus for PU
educational recourses and the implementation strategies
in order to ensure equality in care. The purpose of this
study was to describe the use of consistent practices in
PU prevention based on international care guidelines and
to assess the validity and reliability of the pressure ulcer
prevention practice (PUPreP) instrument. The research
questions were as follows: (a) How frequently are the PU
prevention practices based on the international care
guidelines used according to the nurses? (b) Which fac-
tors are associated with PU prevention practices? (c) How
valid and reliable is the PUPreP instrument?

2 | MATERIALS AND METHODS

2.1 | Design, settings, and sample

This cross-sectional study was part of the PU prevention
study in two hospital districts in Finland. The setting was
in primary (n = 20) and specialised health care (n = 27)
units. The sample represented registered nurses, practical
nurses, and nurse managers. In Finland, public health
care is divided into primary and specialised care. The pri-
mary care is provided by municipalities25 and includes
health centres, home care and long-term care facilities,
and inpatient care at hospitals for patients who require
nursing.26 Specialised care is provided by the hospital dis-
tricts and includes specialised medical care services pro-
vided by medical specialists in hospitals.25 Finland also
has two nursing degrees: registered nurse and practical
nurse. A registered nurse has a bachelor's degree from a
university of applied sciences, and a practical nurse has a
vocational degree from a vocational school.

2.2 | Instruments

Data were collected using a pressure ulcer prevention prac-
tice (PUPreP) instrument, the purpose of which is to mea-
sure nurses' perceptions of the use of pressure ulcer
prevention practices. The previously developed instru-
ment23 was further developed for this study. It is based on
the international PU prevention guidelines by NPUAP,
EPUAP, and PPPIA.1 The instrument has six sections: Risk
assessment (nine items), skin assessment and skin care
(nine items), nutrition (six items), repositioning (nine
items), pressure relief devices (four items), and documenta-
tion (five items), a total of 42 items. Each item has a scale
from 1 to 4: 1 = never; 2 = sometimes; 3 = often; and
4 = always. Each item also includes an option “cannot
say.” In addition, participants were asked to answer

whether there is agreement in their unit on consistent PU
prevention practices by answering either “yes” or “no.”
The instrument was previously used in two studies18,23 and
showed mainly moderate to good internal consistency. The
instrument was further developed for this study based on
the previous research findings. The number of items was
reduced from the previous 51 to 42, and some items were
modified so as to be based on more strong positive/negative
recommendation and strength of evidence.1

As background information, the characteristics of the
participants (12 questions) were collected. In addition,
35 items related to nurses' PU knowledge (pressure ulcer
prevention knowledge test, PUPK27) and 13 items related
to nurses' attitudes towards PU prevention (attitude
towards pressure ulcer prevention, APuP instrument28)
were used as background variables. The pressure ulcer pre-
vention knowledge (PUPK) test includes seven different
domains (maximum score of 35): (a) PU development and
risk factors, (b) PU classification, (c) PU risk assessment,
and PU prevention with (d) repositioning, (e) pressure
relief devices, (f) skin assessment and skin care, and
(g) nutrition. Each domain includes five items with “yes,”
“no,” or “I don't know,” answer options.27 The APuP
instrument consists of five domains (maximum score of 52;
4 score/item): (a) Personal competency to prevent PUs
(three items); (b) priority of PU prevention (three items);
(c) impact of PUs (three items), (d) responsibility in PU
prevention (two items); and (e) confidence in the effective-
ness of prevention (two items). The items are rated on a
four-point Likert scale (strongly agree-strongly disagree).28

2.3 | Data collection

The data were collected between May 2018 and January
2019 in Finland, from nursing professionals working at
two different hospital districts of approximately 420 000
people. The data were collected using an electronic ques-
tionnaire. The first author informed the ward managers
about the study and sent a link to the questionnaire and
information about the study to the contact person in both
hospital districts, who then forwarded the invitation to
1975 nursing professionals. The response rate was 28%.
The participants had to be Finnish speaking, they had to
work either as a registered nurse, a practical nurse, or a
ward manager, and they had to have a permanent or
long-term position.

2.4 | Ethical considerations

Participation in this study was voluntary, and the study
followed the guidelines for responsible conduct of
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research published by the Finnish Advisory on Research
Integrity.29 The ethical approval was obtained from the
Ethics Committee of Satakunta Higher Education Institu-
tion (20 December 2018), and the permission to collect
the data was obtained according to the policies of the par-
ticipating organisations. The study participants received
information about the study and could ask questions
regarding the study. Participants remained anonymous.
Responding to the electronic questionnaire was consid-
ered as informed consent.

2.5 | Statistical analysis

Data were analysed using SAS 9.4 statistical software
package (SAS Institute Inc., Cary, North Carolina). The
variables were described using frequencies, percentages,
means, medians, and standard deviations. The associa-
tions between self-reported skills of PU prevention and
early detection, PU prevention knowledge as well as atti-
tudes towards PU prevention and PU prevention prac-
tices were examined using Spearman correlations. To
compare the levels of PU prevention practices between
the classes of categorical background factors, a Wilcoxon
two-sample test was used for two groups and Kruskal-
Wallis test for more than two groups. To adjust for multi-
ple comparisons, the Bonferroni method was used to cor-
rect the significance levels. The internal consistency of
the sum variables was examined using the Cronbach's
alpha coefficient. To assess the construct validity of the
PUPreP instrument, explorative factor analysis was used.
P values less than .05 were considered statistically
significant.

3 | RESULTS

3.1 | Demographic data

A total of 554 participants answered the questionnaire, of
which 329 (61%) worked in primary care and 213 (39%)
in specialised care units. Most of the participants worked
as registered nurses (n = 258, 49%) or as practical nurses
(n = 244, 46%), with only 5% (n = 28) of the participants
working as wound care nurses. About half (n = 312, 56%)
of the participants answered that they worked daily with
PU prevention and early detection; however, about a
third (n = 185, 34%) answered that their need for further
education in PU prevention and early detection was quite
low or not necessary at all. Participants' knowledge of PU
prevention and attitudes towards PU prevention that
have been reported in previous studies27,30 indicate that
nurses' knowledge of PU prevention to be at a moderate

TABLE 1 Demographic factors of the participants

Variable n/%

Sector (n = 554)

Primary care 329/61

Specialised care 213/39

Nursing education (n = 550)

Registered nurse 272/50

Practical nurse 238/43

Other 40/7

Current occupation (n = 526)

Ward manager 24/5

Registered nurse 258/49

Practical nurse 244/46

Work experience in health care after graduation (n = 546)

6 years or less 138/25

6.1 to 14 years 139/26

14.1 to 25 years 136/25

25.1 years or more 133/24

Working as unit's wound care nurse (n = 547)

Yes 28/5

No 519/95

Working in PU prevention and early detection (n = 553)

Daily 312/56

Weekly 123/22

Monthly 71/13

More rarely 47/9

Taking care of patients with PUs? (n = 553)

Daily 90/16

Weekly 181/33

Monthly 151/27

More rarely 131/24

Participation in PU training in past 2 years within own organisation
(n = 540)

Never 312/58

Once 160/30

More often 64/12

Participation in PU training in past 2 years outside own
organisation (n = 539)

Never 433/80

Once 72/14

More often 34/6

Need for further education in PU prevention and early detection
(n = 551)

Much 63/11

Moderately 303/55

A little or not at all 185/34

Mean Median SD

Self-reported PU prevention and early
detection skills (min. 4: weak skills;
max. 10: excellent skills) (n = 549)

7.69 8 1.03

(Continues)
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level, although they also showed positive attitudes
towards PU prevention (Table 1).

3.2 | Frequency of performing consistent
practices in pressure ulcer prevention

The total mean value of the frequencies for performing
PU prevention practices based on the international guide-
lines was 3.21/4.0, meaning that these practices were
used quite frequently. The most used PU prevention prac-
tices were related to repositioning (3.58/4.0), and the

practices least used were related to nutrition (2.68/4.0)
(Table 2).

In the risk assessment section, the most used practice
was that the units took into account that patients who
have a PU are at risk of developing new PUs (3.60/4.0),
and the least used practice was that a risk assessment
was done on every patient on admission (2.35/4.0). For
skin assessment and skin care, the most used practice
was to keep patients' skin clean and dry (3.73/4.0), and
the least used practice was the assessment of heat and
oedema of the skin, especially in patients who have a
darker skin tone (3.17/4.0). For nutrition, the most used
prevention practice was that the nutrition intake was
assessed for every patient (3.08/4.0), and the least used
practice was the use of an individualised diet for patients
at risk of developing PUs (2.05/4.0). The most frequently
used practice in repositioning practices was avoiding
positioning the patient directly on tubes and drainages
(3.84/4.0), and the least used practice was that the
repositioning schedule and methods were adjusted based
on the patient's skin condition (3.48/4.0). For pressure
relief devices, the use of gloves filled with water had the
highest frequency scores (3.86/4.0); however, as an
inversed scale was used for practices that were not rec-
ommended, the guidance to not use gloves filled with
water was followed very well. The least used practice for
pressure relief devices was the use of pressure distribut-
ing pillows for patients at risk of developing a PU when
seated (2.83/4.0). Finally, for documentation, the most
regularly used practice was that every comprehensive
skin assessment was documented (3.53/4.0), and the least
used practice was the documentation of the nutritional
status of patients at risk of developing a PU (2.81/4.0)
(Table 3).

The highest levels of agreement were in the risk
assessment section, in which the majority of the partici-
pants answered that there was an agreement in their unit
on the practices in six of the nine items. The lowest levels

TABLE 1 (Continued)

Mean Median SD

PUPK (pressure ulcer prevention
knowledge) (min. 0-max. 35)
(n = 542)

24.4 25.0 4.09

APuP (attitude towards pressure ulcer
prevention (max. 52) (n = 548)

43.02 43.0 3.98

Need for more education about following
topics

Yes
(%)

No
(%)

Factors affecting PU development 23.0 77.0

PU stages 44.3 55.7

PU risk assessment 39.7 60.3

Repositioning/mobility in PU prevention 21.8 78.2

Pressure relief devices in PU prevention 47.5 52.5

Mental condition in PU prevention 33.7 66.3

Skin assessment and care in PU prevention 42.3 57.7

Nutrition in PU prevention 46.1 53.9

Patient/next of kin education in PU prevention 27.9 72.1

Documentation in PU prevention 27.2 72.8

Support surfaces and mattresses in PU
prevention

31.1 68.9

Need for any other kind of education in PU
prevention

5.0 95.0

Abbreviation: PU, pressure ulcer.

TABLE 2 PU prevention frequencies in different sections of the instrument and the total PU prevention practices

Section Mean Median SD Min (1) Max (4) α

Risk assessment (nine items) 2.98 3.00 0.64 1.0 4.0 0.896

Skin assessment and skin care (nine items) 3.43 3.56 0.42 1.7 4.0 0.754

Nutrition (six items) 2.68 2.67 0.69 1.0 4.0 0.841

Repositioning (nine items) 3.58 3.67 0.47 1.0 4.0 0.896

Pressure relief devices (four items) 3.28 3.25 0.53 1.7 4.0 0.520

Documentation (five items) 3.09 3.20 0.65 1.0 4.0 0.820

Total PU prevention practices (42 items) 3.21 3.28 0.43 1.3 3.9 0.954

Note: 1 = never, 2 = sometimes, 3 = often, 4 = always. α = Cronbach Coefficient Alpha.
Abbreviation: PU, pressure ulcer.
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TABLE 3 Mean frequencies in pressure ulcer practices in different sections based on international guidelines

Item

Frequency Agreement (%)

Mean SD Min (1) Max (4)
Correlation
with total No Yes

Risk assessment (n = 353) Missing data: n = 204-248

1) PU risk assessment is done for every
patient at admission

2.35 0.97 1.0 4.0 0.620 37.1 62.9

2) PU risk assessment will be done if
the
patient's general status changes

2.78 0.94 1.0 4.0 0.703 49.1 50.9

3) Valid and reliable instruments,
as well as clinical assessment,
are used for risk assessment

2.45 1.1 1.0 4.0 0.533 41.6 58.4

4) Impaired mobility is taken into
account in the risk assessment

3.46 0.73 1.0 4.0 0.608 68.5 31.5

5) It is taken into account that patients
who have a PU, are at risk of
having new PUs

3.60 0.65 1.0 4.0 0.586 67.9 32.1

6) PUs of risk patients are prevented
using an individual plan

2.99 0.95 1.0 4.0 0.679 50.5 49.5

7) The effects of moist skin are
assessed in PU risk assessment

2.91 0.91 1.0 4.0 0.771 43.8 56.2

8) The effects of sense of touch
are assessed in PU risk assessment

2.90 0.95 1.0 4.0 0.749 45.4 54.6

9) The effects of general status
are assessed in PU risk assessment

3.13 0.87 1.0 4.0 0.758 58.1 41.9

Skin assessment and skin care (n = 364) Missing data: n = 243-266

10) Signs of redness on the skin are assessed regularly in
patients who are at risk of developing PUs

3.50 0.73 1.0 4.0 0.665 68.8 31.2

11) Heat and oedema in the skin are assessed, especially
in patients who have a darker skin tone

3.17 0.86 1.0 4.0 0.551 51.0 49.0

12) Patients are asked to identify uncomfortable and
painful areas in the skin

3.22 0.84 1.0 4.0 0.606 55.3 44.7

13) The skin on patient's heels are observed daily 3.32 0.75 1.0 4.0 0.567 66.9 33.1

14) Pressure injuries caused by medical devices
(eg, urinary catheters) are observed

3.37 0.75 1.0 4.0 0.661 61.3 38.7

15) Patients are turned to the side that
has redness because of pressurea

3.56 0.77 1.0 4.0 0.005 52.0 48.0

16) Massage is used for PU preventiona 3.57 0.69 1.0 4.0 �0.121 28.5 71.5

17) Patient's skin is kept clean and dry 3.73 0.55 1.0 4.0 0.542 76.7 23.3

18) Moisturising lotions and protective products
for dry skin are used

3.48 0.69 1.0 4.0 0.562 72.9 27.1

Nutrition (n = 319) Missing data: n = 255-283

19) The nutritional status of all patients
with a PU risk is assessed

2.68 0.90 1.0 4.0 0.724 53.9 46.1

20) Valid instruments (eg, NRS) are used
in the nutrition status assessment

2.24 1.19 1.0 4.0 0.555 44.2 55.8

21) An individualised diet is used
for patients with a PU risk

2.05 0.94 1.0 4.0 0.718 38.2 61.8

(Continues)
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of agreement were in the repositioning and documenta-
tion sections, in which the majority answered that there
was no agreement in the prevention practices in any of
the items (Table 3). The highest levels of agreement in

PU prevention practices were in the two practices that
are not recommended: water-filled gloves (82.9%) and
massage (71.5%), meaning that there is an agreement that
these practices are not used in PU prevention in most of

TABLE 3 (Continued)

Nutrition (n = 319) Missing data: n = 255-283

22) Energy intake is optimised based on variations
in weight and possible obesity

2.37 0.90 1.0 4.0 0.618 43.9 56.1

23) Nutrition supplements are given between meals
if the patient's energy intake is not sufficient

3.03 0.86 1.0 4.0 0.587 64.9 35.1

24) Nutrition intake is assessed for every patient 3.08 0.83 1.0 4.0 0.564 65.3 34.7

Repositioning (n = 444)
Missing data:
n = 252-273

25) Repositioning is taken into account for
all patients with a PU risk

3.71 0.57 1.0 4.0 0.717 83.1 16.9

26) Patient's mobility and general status affects
the repositioning schedule

3.62 0.62 1.0 4.0 0.616 78.9 21.1

27) Repositioning schedule and methods are
adjusted based on the patient's skin condition

3.48 0.70 1.0 4.0 0.657 75.4 24.6

28) A position that minimises pressure and strain to the skin is chosen 3.63 0.57 1.0 4.0 0.708 76.1 23.9

29) Positioning the patient directly on tubes and drainages is avoided 3.84 0.45 1.0 4.0 0.625 76.1 23.9

30) Positioning the patient on bony prominences with redness is avoided 3.63 0.61 1.0 4.0 0.702 73.3 26.7

31) The patient is positioned in a sitting position
so that they are able to act and function

3.60 0.58 1.0 4.0 0.673 71.5 28.5

32) The patient's feet are positioned in a feet holder if the
patient's feet cannot reach the floor

3.50 0.77 1.9 4.0 0.604 68.3 31.7

33) The time a patient sits in a chair without relieving the pressure is limited 3.36 0.74 1.0 4.0 0.704 63.7 36.3

Pressure relief devices (n = 392)

Missing
data:
n = 277-303

34) High-quality foam mattresses are used for patients with a risk for PUs 3.09 0.95 1.0 4.0 0.420 67.5 32.5

35) Pressure distributing pillows are used for patients with a risk of developing PUs
when seated

2.83 0.98 1.0 4.0 0.462 57.6 42.4

36) It is ensured that the heels are not in contact with the mattress 3.36 0.70 1.0 4.0 0.482 72.6 27.4

37) Gloves filled with water are used for PU preventiona 3.86 0.44 1.0 1.0 �0.138 17.1 82.9

Documentation (n = 418)
Missing data:
n = 271-293

38) All risk assessments conducted are documented 3.30 0.90 1.0 4.0 0.503 67.1 32.9

39) Every comprehensive skin assessment is documented 3.52 0.69 1.0 4.0 0.557 76.5 23.5

40) Every repositioning of a patient with a
PU risk is documented and evaluated

3.04 0.85 1.0 4.0 0.662 60.3 39.7

41) The nutrition status of patients with a
PU risk is documented

2.81 0.86 1.0 4.0 0.671 56.2 43.8

42) Pressure relief devices used for patients with a PU risk are documented 2.88 0.91 1.0 4.0 0.660 55.6 44.4

Note: 1 = never, 2 = sometimes, 3 = often, 4 = always.
Abbreviation: PU, pressure ulcer.
aNot a recommended action.
Source: © Haavisto 2021.
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TABLE 6 Explorative factor analysis (highest factor loadings in grey)

Rotated factor pattern

Item Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Factor 6

Risk assessment

1 0.106 0.198 0.703 0.085 0.039 �0.068

2 0.134 0.400 0.543 0.079 0.186 �0.077

3 0.073 �0.014 0.761 0.096 0.119 0.004

4 0.312 0.495 0.343 �0.037 0.149 0.011

5 0.354 0.592 0.266 0.030 0.114 0.141

6 0.202 0.379 0.445 0.234 0.254 �0.068

7 0.138 0.486 0.544 0.174 0.205 �0.099

8 0.135 0.456 0.568 0.124 0.145 �0.153

9 0.137 0.513 0.505 0.206 0.169 �0.117

Skin assessment and skin care

10 0.291 0.662 0.176 0.093 0.087 �0.002

11 0.156 0.620 0.167 0.084 0.098 �0.140

12 0.181 0.653 0.158 0.115 0.227 �0.100

13 0.253 0.616 0.038 0.116 0.027 �0.030

14 0.312 0.637 0.014 0.205 0.164 0.018

15a 0.063 �0.003 �0.163 0.042 0.035 0.621

16a �0.034 �0.155 0.057 �0.070 �0.052 0.669

17 0.484 0.373 �0.002 0.236 0.101 0.097

18 0.464 0.468 �0.050 0.292 �0.043 �0.034

Nutrition

19 0.239 0.171 0.426 0.575 0.177 �0.032

20 0.086 �0.235 0.491 0.535 0.044 0.028

21 �0.020 0.080 0.537 0.567 0.161 �0.047

22 0.111 0.173 0.197 0.627 0.213 �0.111

23 0.211 0.214 0.025 0.671 0.129 �0.049

24 0.246 0.320 0.065 0.566 0.246 0.041

Repositioning

25 0.678 0.309 0.115 0.093 0.175 0.006

26 0.654 0.140 0.164 �0.112 0.169 �0.092

27 0.626 0.256 0.079 0.138 0.200 �0.092

28 0.696 0.247 0.129 0.033 0.159 0.001

29 0.659 0.129 0.044 0.036 0.092 0.074

30 0.727 0.163 0.038 0.098 0.182 0.028

31 0.711 0.069 0.096 0.095 0.217 0.060

32 0.664 0.123 0.106 0.178 �0.059 �0.068

33 0.672 0.135 0.133 0.191 0.156 �0.124

Pressure relief devices

34 0.314 0.229 0.066 0.249 �0.195 �0.256

35 0.471 0.258 0.065 0.244 �0.052 �0.250

36 0.508 0.374 0.019 0.299 �0.015 �0.065

37a �0.084 0.059 �0.051 �0.072 �0.099 0.668

1152 HAAVISTO ET AL.



the units. The lowest levels of agreement in the rec-
ommended practices were in the repositioning of patients
at risk (16.9%) and the patient's mobility, general status,
and repositioning schedule (21.1%).

3.3 | Association between factors and PU
prevention practices

The factors that explained most of the PU prevention
practices were the sector, the nurses' education and their
frequency of working in PU prevention, and early identi-
fication of PUs. Statistically, participants working in the
primary care sector showed significantly higher practices
in skin assessment and skin care (P < .0001),
repositioning (P = .0003), and pressure relief devices
(P < .0001). The practical nurses (vocational degree)
showed statistically a significantly higher total of PU pre-
vention practices than registered nurses (bachelor's
degree) (P = .038) including repositioning (P = .035) and
documentation (P = .012). In addition, those participants
who worked more often with PU prevention and early
identification of PUs performed, statistically, significantly
higher prevention practices in each of the four sections:
risk assessment (P = .0006), skin assessment and skin
care (P = .0004), repositioning (P = .009), and pressure
relief devices (P = .004) (Table 4).

The factors that explained the least used PU pre-
vention practices were working experience and how
frequently the participant took care of patients with
PUs. Those participants who had more experience in
the health care field only showed statistically signifi-
cant higher prevention practices as regards pressure
relief devices (P = .002). In addition, those partici-
pants who cared more frequently for patients with PUs
only showed statistically significant higher prevention
practices as regards pressure relief devices (P = .015)
(Table 4).

The section that was statistically significant for the
highest number of factors was pressure relief devices, as
a total of seven factors explained these practices: the sec-
tor (P < .0001), the frequency of how often the partici-
pant was working with PU prevention and early
detection (P = .004), working experience (P = .002), cur-
rent occupation (P = .048), the frequency of how often
the participant was taking care of patients with PU
(P = .015), the need for more education about support
surfaces and mattresses in PU prevention (P = .017), and
the need for any other kind of education in PU preven-
tion (P = .040) (Tables 4 and 5).

The section that was least statistically significant as
regards the factors was risk assessment. Only two factors
were statistically significant related to the participants'
risk assessment practices: working in PU prevention and
early detection (P = .0006) and the need for more educa-
tion about support surfaces and mattresses in PU preven-
tion (P = .016) (Tables 4 and 5).

Finally, the attitudes towards PU prevention among
the study participants had a statistically significant corre-
lation with the total PU prevention practices
(P = <.0001, rs = 0.258) and with all the sections (risk
assessment: P < .0001, rs = 0.243, skin assessment and
skin care: P < .0001, rs = 0.284, repositioning: P < .0001,
rs = 0.253, pressure relief devices: P < .0001, rs = 0.194,
documentation: P = .0006, rs = 0.154) except in nutrition.
However, knowledge about PUs only had a statistically
significant correlation with the skin assessment and skin
care practices (P = .0086, rs = 0.116).

3.4 | Validity and reliability of the
PUPreP instrument

The psychometric properties of the PUPreP instrument
were assessed using internal consistency: (Cronbach
alpha), item to total correlation, inter-item correlation,

TABLE 6 (Continued)

Rotated factor pattern

Item Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Factor 6

Documentation

38 0.145 0.066 0.226 0.094 0.629 0.123

39 0.347 0.296 0.004 0.065 0.597 0.079

40 0.200 0.190 0.185 0.165 0.660 �0.185

41 0.214 0.168 0.185 0.470 0.563 �0.111

42 0.156 0.130 0.176 0.260 0.680 �0.161

Variance explained by each factor (%) 14.9 12.1 9.0 7.6 6.6 4.0

aInverted scale.
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and explorative factor analysis. The internal consistency
in the sum variables of the instrument was at a desirable
level (>0.7)31 except in pressure relief devices (0.52)
(Table 2). In addition, the item to total correlations was
at an acceptable level (>0.2)31 except for the inverted
items (Table 3). The inter-item correlations varied in the
different sections as follows: risk assessment: 0.25 to 0.79;
skin assessment and skin care: �0.21 to 0.60; nutrition:
0.28 to 0.61; repositioning: 0.37 to 0.62; pressure relief
devices: �0.14 to 0.47; documentation: 0.39 to 0.63. The
negative correlations came from the inverted items. In
the explorative factor analysis, six factors were identified
(Table 6). The items in the nutrition, repositioning, and
documentation sections completely corresponded to the
same factors. Additionally, the risk assessment, skin
assessment and skin care, and pressure relief devices cor-
responded well. However, the inverted items could not
be placed into the factors with other items in the same
section.

4 | DISCUSSION

4.1 | Discussion of the results

This study aimed to describe the use of consistent prac-
tices in PU prevention based on international care guide-
lines and to assess the validity and reliability of the
PUPreP instrument. The study results suggest that, in
general, the prevention practices according to the inter-
national guidelines were conducted quite frequently,
indicating that the study participants followed the guide-
lines at a moderate level. Of these prevention practices,
repositioning was the most frequently used practice. Sim-
ilar findings were indicated in a previous study con-
ducted in China,32 where more than 70% of the patients
were repositioned every 2 hours. The higher frequencies
in repositioning practices could be explained through its
effectiveness in PU prevention even though the knowl-
edge of repositioning as a PU prevention intervention
among nursing staff has not been at a sufficient level in
some of the recent studies assessing nurses' knowledge of
PU prevention.27,33 The levels of agreement in the units
regarding repositioning as a PU prevention practice were
the lowest, indicating that there was no agreement on
these practices in most units despite the realised
practices.

Skin assessment and skin care was the second most
frequently used PU prevention practice among the study
participants, suggesting that skin assessment and skin
care practices were also primarily sufficient. This result is
in line with two previous studies in which skin assess-
ment and skin care as a PU prevention practice in long-

term care facilities were also found to be mainly suffi-
cient.18,23 The other PU prevention methods described as
being used frequently by the participating nurses were
pressure relief devices and documentation. The use of
pressure relief devices, such as specialist mattresses, is
one of the key PU prevention practices in PU prevention
guidelines3 even though the evidence is somewhat uncer-
tain about the differences in the effects of these devices.34

In addition, not all the devices, such as water-filled gloves
or sheepskins, are recommended as they might cause
more harm than good.1 Documentation as a PU preven-
tion practice was used quite regularly among the partici-
pating nurses. However, a previous study has showed a
lack of quality and comprehensiveness in the nursing
documentation of PUs, especially in PU appearance, stag-
ing, and treatment.17 Nevertheless, another study demon-
strated that documentation practices in PU prevention
were improved by implementing evidence-based PU pre-
vention practices.18

In this study, the two PU prevention practices least
often used were risk assessment and nutrition. Risk
assessment is the first step in PU prevention, and it
should be conducted with structured and validated risk
assessment tools, of which the most frequently used tool,
according to previous studies, is the Braden scale.35,36 In
keeping with international guidelines, a risk assessment
should be conducted as soon as possible after admission
and repeated regularly or after any change in a patients'
status.3 In this study, however, the risk assessment was
only conducted sometimes on admission. Despite the
inconsistencies in risk assessment practices, the agree-
ment levels were highest in risk assessment, and knowl-
edge regarding risk assessment among the nursing staff
was found to be sufficient.27 Finally, nutrition as a PU
prevention practice was used less frequently than the
other methods, meaning that nutrition as a prevention
method was not at a sufficient level. According to previ-
ous studies, nutrition plays a vital role in PU prevention,
especially among older patients.37 In addition to the pre-
vention of PUs, nutrition also has an important role in
wound healing.38 The results of this study are in line with
a previous study, in which nutrition was also the least
used PU prevention practice in long-term care facilities.23

However, according to a previous study, nutritional prac-
tices in PU prevention could be improved with the imple-
mentation of consistent practices.18

The factors that were most related to the participants'
PU prevention practices were the sector, the education
level and the frequency of working in PU prevention, and
early identification of PUs. Participants working in the
primary sector showed higher practices in three sections,
which might be explained by their better attitudes
towards PU prevention.30 Of the participating nurses, the
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practical nurses with vocational degrees showed a higher
number of total prevention practices even though their
knowledge of PU prevention was lower than the regis-
tered nurses.27 This might be explained by the fact that in
certain units, especially in specialised care, practical
nurses in Finland perform more basic care, including
repositioning, compared with registered nurses. Further-
more, the more frequent PU prevention practices and the
higher working frequency in PU prevention and early
identification of PUs could be simply explained because
those nurses who work more frequently in PU prevention
consequently perform more PU prevention practices and
are also more aware of these actions. Finally, the partici-
pants' attitudes towards PU prevention correlated
strongly with the prevention practices; this indicates that
with better attitudes towards PU prevention, the more
frequently the PU prevention practices are performed.

The validity and reliability of the PUPreP instrument
were mainly at a sufficient level. The overall internal con-
sistency of the instrument was high, and all except one of
the sections were at a desirable level. The item to total
and inter-item correlations were also mostly acceptable
except for those items that were inverted. This indicates
that the inverted items did not function well in this
instrument and should either be removed or edited for
future use of the instrument. The explorative factor anal-
ysis showed that three of the six sections were attained
entirely by the same factor, and the remaining three were
also achieved well, except for the inverted items. This
also strengthens the challenges with the inverted items.
The literature review found that three previously devel-
oped instruments assessing nurses' PU prevention prac-
tices were available; however, none were developed with
similar purposes or settings as the PUPreP. According to
the WHO,39 consistent and evidence-based practices
should be developed as they can lead to a higher quality
of care and better equality in care. This highlights the
need for this instrument because by studying the perfor-
mance of consistent and evidence-based PU prevention
practices, the differences in everyday practices can be bet-
ter identified, and the practices improved.

4.2 | Strengths and limitations

This study has some limitations. The data were collected
in Finland, meaning that the results of this study cannot
be generalised internationally. However, the study results
could be generalised nationally at least at some levels, as
the data were collected from two hospital districts, and
the hospital districts in Finland are considered to be simi-
lar in terms of nursing care. In addition, the participants
represented both the primary and specialised care sector,

and both registered and practical nurses giving a more
heterogeneous perspective of PU prevention practices in
these two hospital districts. The study sample was repre-
sentative, and the number of respondents was high, even
though the response rate remained low and there were
some missing data, especially related to questions on the
level of agreement. The low response rate is comparable
to other electronic surveys in contrast to paper surveys.40

The literature review was updated for this study. How-
ever, only three previously developed instruments
assessing PU prevention practices were identified. The
small number of databases might decrease the validity of
the literature retrieval even though Medline and CIN-
AHL are found to be the most essential databases in
nursing topics.41

The data were collected with the PuPreP instrument,
which showed appropriate internal consistency and
validity. However, the instrument should be developed
for future use to meet the standards of the current guide-
lines3 on PU prevention. Moreover, the inverted items
should be either removed or edited for future use. How-
ever, further validation is needed if the instrument is to
be used in other countries. It is also worth noting that the
PU prevention practices were assessed from the individ-
ual participants' point of view, meaning that the study
results were based on self-assessment, not on an objective
assessment. The data were analysed by a statistician,
which increased the validity of the data analysis.

5 | CONCLUSIONS

This study suggests that the evidence-based PU preven-
tion practices were followed to a moderate degree among
the participating nursing staff. Repositioning was the
most frequently used PU prevention practice, and nutri-
tion was the least used. The agreement levels regarding
the prevention practices were mainly found to be at an
inadequate level. The working sector, education and
working frequency in PU prevention, and early identifi-
cation of PUs were all related to higher frequencies in PU
prevention practices; additionally, attitudes towards PU
prevention correlated with the prevention practices. The
PuPreP instrument demonstrated validity and reliability,
but further development and testing are warranted.
Future studies could focus on implementing evidence-
based PU prevention practices and validation of the
PuPreP instrument in other cultures and languages.

ACKNOWLEDGEMENTS
We would like to thank all the nursing professionals who
took part in the study. This study was partly funded by
the State Research Funding (Satakunta Hospital District).

HAAVISTO ET AL. 1155



The funding source had no involvement in the study
design, collection, analysis or interpretation of data, writ-
ing of the report or in the decision to submit the article
for publication.

CONFLICT OF INTERESTS
The authors declare no conflicts of interest.

DATA AVAILABILITY STATEMENT
The data that support the findings of this study are available
from the corresponding author upon reasonable request.

ORCID
Minna Stolt https://orcid.org/0000-0002-1845-9800
Emilia Kielo-Viljamaa https://orcid.org/0000-0003-
3931-1204

REFERENCES
1. National Pressure Ulcer Advisory Panel, European Pressure

Ulcer Advisory Panel and Pan Pacific Pressure Injury Alliance
(NPUAP/EPUAP/PPPIA). In: Haesler E, ed. Prevention and
Treatment of Pressure Ulcers: Quick Reference Guide. Osborne
Park, Western Australia: Cambridge Media; 2014.

2. Bhattacharya S, Mishra RK. Pressure ulcers: current under-
standing and newer modalities of treatment. Indian J Plast
Surg. 2015;48(1):4-16. doi:10.4103/0970-0358.155260

3. EPUAP/NPIAP/PPPIA (European Pressure Ulcer Advisory
Panel, National Pressure Injury Advisory Panel and Pan Pacific
Pressure Injury Alliance). In: Haesler E, ed. Prevention and
Treatment of Pressure Ulcers/Injuries: Quick Reference Guide;
EPUAP/NPIAP/PPPIA; 2019.

4. Moore Z, Avsar P, Conaty L, Moore DH, Patton D,
O'Connor T. The prevalence of pressure ulcers in Europe, what
does the European data tell us: a systematic review. J Wound
Care. 2019;28(11):710-719. doi:10.12968/jowc.2019.28.11.710

5. Li Z, Lin F, Thalib L, Chaboyer W. Global prevalence and inci-
dence of pressure injuries in hospitalised adult patients: a sys-
tematic review and meta-analysis. Int J Nurs Stud. 2020;105:
103546. doi:10.1016/j.ijnurstu.2020.103546

6. Palese A, Trevisani B, Guarnier A, et al. Prevalence and inci-
dence density of unavoidable pressure ulcers in elderly patients
admitted to medical units. J Tissue Viability. 2017;26(2):85-88.
doi:10.1016/j.jtv.2017.03.003

7. Tayyib N, Coyer F, Lewis PA. A two-arm cluster randomised
control trial to determine the effectiveness of a pressure ulcer
prevention bundle for critically ill patients. J Nurs Scholarsh.
2015;47(3):237-247. doi:10.1111/jnu.12136

8. Shi C, Dumville JC, Cullum N. Support surfaces for pressure
ulcer prevention: a network meta-analysis. PLoS One. 2018;
13(2):e0192707. doi:10.1371/journal.pone.0192707

9. Yap TL, Kennerly SM, Simmons MR, et al. Multidimensional
team-based intervention using musical cues to reduce odds of
facility-acquired pressure ulcers in long-term care: a paired
randomised intervention study. J Am Geriatr Soc. 2013;61(9):
1552-1559. doi:10.1111/jgs.12422

10. Gaspar S, Peralta M, Marques A, Budri A, Gaspar de Matos M.
Effectiveness on hospital-acquired pressure ulcers prevention:

a systematic review. Int Wound J. 2019;16(5):1087-1102. doi:
10.1111/iwj.13147

11. Lloyd-Vossen J. Implementing wound care guidelines: observa-
tions and recommendations from the bedside. Ostomy Wound
Manage. 2009;55(6):50-55.

12. Stokke K, Olsen NR, Espehaug B, Nortvedt MW. Evidence
based practice beliefs and implementation among nurses: a
cross-sectional study. BMC Nurs. 2014;13(1):8. doi:10.1186/
1472-6955-13-8

13. Dalvand S, Ebadi A, Gheshlagh RG. Nurses' knowledge on
pressure injury prevention: a systematic review and meta-
analysis based on the pressure ulcer knowledge assessment
tool. Clin Cosmet Investig Dermatol. 2018;11:613-620. doi:
10.2147/CCID.S186381

14. Clarkson P, Worsley PR, Schoonhoven L, Bader DL. An inter-
professional approach to pressure ulcer prevention: a knowl-
edge and attitudes evaluation. J Multidiscip Healthc. 2019;12:
377-386. doi:10.2147/JMDH.S195366

15. Dellafiore F, Arrigoni C, Ghizzardi G, et al. Development and
validation of the pressure ulcer management self-efficacy scale
for nurses. J Clin Nurs. 2019;28(17–18):3177-3188. doi:
10.1111/jocn.14875

16. Woodhouse M, Worsley PR, Voegeli D, Schoonhoven L,
Bader DL. How consistent and effective are current
repositioning strategies for pressure ulcer prevention? Appl
Nurs Res. 2019;48:58-62. doi:10.1016/j.apnr.2019.05.013

17. Li D. The relationship among pressure ulcer risk factors, inci-
dence and nursing documentation in hospital-acquired pres-
sure ulcer patients in intensive care units. J Clin Nurs. 2016;
25(15–16):2336-2347. doi:10.1111/jocn.13363

18. Mäki-Turja-Rostedt S, Leino-Kilpi H, Korhonen T, Vahlberg T,
Haavisto E. Consistent practice for pressure ulcer prevention in
long-term older people care: A quasi-experimental intervention
study. Scand J Caring Sci. 2021;35(3):962-978. doi:
10.1111/scs.12917.

19. Sutherland-Fraser S, McInnes E, Maher E, Middleton S. Peri-
operative nurses' knowledge and reported practice of pressure
injury risk assessment and prevention: a before-after interven-
tion study. BMC Nurs. 2012;11:25. doi:10.1186/1472-6955-11-25

20. Meesterberends E, Wilborn D, Lohrmann C, Schols JM,
Halfens RJ. Knowledge and use of pressure ulcer preventive
measures in nursing homes: a comparison of Dutch and
German nursing staff. J Clin Nurs. 2014;23(13–14):1948-1958.
doi:10.1111/jocn.12352

21. Moya-Su�arez AB, Morales-Asencio JM, Aranda-Gallardo M,
Enríquez de Luna-Rodríguez M, Canca-S�anchez JC. Develop-
ment and psychometric validation of a questionnaire to evalu-
ate nurses' adherence to recommendations for preventing
pressure ulcers (QARPPU). J Tissue Viability. 2017;26(4):260-
270. doi:10.1016/j.jtv.2017.09.003

22. Page MJ, McKenzie JE, Bossuyt PM, et al. The PRISMA 2020
statement: an updated guideline for reporting systematic
reviews. BMJ. 2021;372:n71. doi:10.1136/bmj.n71

23. Haavisto E, Kielo-Viljamaa E, Hjerppe A, Puukka P, Stolt M.
Consistent practices in pressure injury prevention at long-term
care facilities. Adv Skin Wound Care. 2021. In press

24. Hulsenboom MA, Bours GJ, Halfens RJ. Knowledge of pressure
ulcer prevention: a cross-sectional and comparative study
among nurses. BMC Nurs. 2007;6:2. doi:10.1186/1472-6955-6-2

1156 HAAVISTO ET AL.

https://orcid.org/0000-0002-1845-9800
https://orcid.org/0000-0002-1845-9800
https://orcid.org/0000-0003-3931-1204
https://orcid.org/0000-0003-3931-1204
https://orcid.org/0000-0003-3931-1204
https://doi.org/10.4103/0970-0358.155260
info:doi/10.12968/jowc.2019.28.11.710
info:doi/10.1016/j.ijnurstu.2020.103546
info:doi/10.1016/j.jtv.2017.03.003
info:doi/10.1111/jnu.12136
info:doi/10.1371/journal.pone.0192707
info:doi/10.1111/jgs.12422
info:doi/10.1111/iwj.13147
https://doi.org/10.1186/1472-6955-13-8
https://doi.org/10.1186/1472-6955-13-8
info:doi/10.2147/CCID.S186381
info:doi/10.2147/JMDH.S195366
info:doi/10.1111/jocn.14875
info:doi/10.1016/j.apnr.2019.05.013
info:doi/10.1111/jocn.13363
https://doi.org/10.1186/1472-6955-11-25
info:doi/10.1111/jocn.12352
info:doi/10.1016/j.jtv.2017.09.003
info:doi/10.1136/bmj.n71
https://doi.org/10.1186/1472-6955-6-2


25. Health Care Act (1326/2010). https://finlex.fi/en/laki/
kaannokset/2010/en20101326. Accessed June 18, 2021.

26. Primary Health Care. Ministry of Social Affairs and Health. 2021,
https://stm.fi/en/primary-health-care. Accessed June 18, 2021.

27. Parisod H, Holopainen A, Koivunen M, Puukka P, Haavisto E.
Factors determining nurses' knowledge of evidence-based pres-
sure ulcer prevention practices in Finland: a correlational
cross-sectional study. Scand J Caring Sci. 2021a. doi:
10.1111/scs.12972.

28. Beeckman D, Defloor T, Demarré L, Van Hecke A,
Vanderwee K. Pressure ulcers: development and psychometric
evaluation of the attitude towards pressure ulcer prevention
instrument (APuP). Int J Nurs Stud. 2010;47(11):1432-1441. doi:
10.1016/j.ijnurstu.2010.04.004

29. TENK: Finnish Advisory Board on Research Integrity. Respon-
sible conduct of research and procedures for handling allega-
tions of misconduct in Finland. 2021, http://www.tenk.fi/sites/
tenk.fi/files/HTK_ohje_2012.pdf. Accessed June 18, 2021.

30. Parisod H, Holopainen A, Kielo-Viljamaa E, Puukka P,
Beeckman D, Haavisto E. Attitudes of nursing staff towards
pressure ulcer prevention in primary and specialised health
care: A correlational cross-sectional study. Int Wound J. 2021b.
doi:10.1111/iwj.13641.

31. Steiner DL, Norman GR. Health Measurement Scales: A Practi-
cal Guide to their Development and Use. 5th ed. Oxford: Oxford
University Press; 2015.

32. Jiang Q, Li X, Qu X, et al. The incidence, risk factors and char-
acteristics of pressure ulcers in hospitalised patients in China.
Int J Clin Exp Pathol. 2014;7(5):2587-2594.

33. Lawrence P, Fulbrook P, Miles S. A survey of Australian
nurses' knowledge of pressure injury/pressure ulcer manage-
ment. J Wound Ostomy Continence Nurs. 2015;42(5):450-460.
doi:10.1097/WON.0000000000000141

34. Shi C, Dumville JC, Cullum N, Rhodes S, Jammali-Blasi A,
McInnes E. Alternating pressure (active) air surfaces for
preventing pressure ulcers. Cochrane Database Syst Rev. 2021;
5(5):CD013620. doi:10.1002/14651858.CD013620.pub2

35. Cooper KL. Evidence-based prevention of pressure ulcers in
the intensive care unit. Crit Care Nurse. 2013;33(6):57-66. doi:
10.4037/ccn2013985

36. Chen HL, Shen WQ, Liu P. A meta-analysis to evaluate the predic-
tive validity of the Braden scale for pressure ulcer risk assessment in
long-term care.OstomyWoundManage. 2016;62(9):20-28.

37. Iizaka S, Okuwa M, Sugama J, Sanada H. The impact of malnu-
trition and nutrition-related factors on the development and
severity of pressure ulcers in older patients receiving home
care. Clin Nutr. 2010;29(1):47-53. doi:10.1016/j.clnu.2009.05.018

38. BrownKL, Phillips TJ. Nutrition andwound healing.Clin Dermatol.
2010;28(4):432-439. doi:10.1016/j.clindermatol.2010.03.028

39. Jylhä V, Oikarinen A, Perälä M-L, Holopainen A. Facilitating
evidence-based practice in nursing and midwifery in the WHO
European Region. 2017. file:///Users/emiliakielo/Downloads/
FacilitatingEBPinNMinWHOEuroRegion.pdf. Accessed June
18, 2021.

40. Peltonen LM, Lundgrén-Laine H, Siirala E, Löyttyniemi E,
Aantaa R, Salanterä S. Assessing managerial information
needs: modification and evaluation of the hospital shift leaders'
information needs questionnaire. J Nurs Manag. 2018;26(2):
108-119. doi:10.1111/jonm.12515

41. Subirana M, Sol�a I, Garcia JM, Gich I, Urrútia G, et al. A nurs-
ing qualitative systematic review required MEDLINE and CIN-
AHL for study identification. J Clin Epidemiol. 2005;58(1):20–
25. doi:10.1136/bmj.n71

How to cite this article: Haavisto E, Stolt M,
Puukka P, Korhonen T, Kielo-Viljamaa E.
Consistent practices in pressure ulcer prevention
based on international care guidelines: A cross-
sectional study. Int Wound J. 2022;19(5):1141-1157.
doi:10.1111/iwj.13710

HAAVISTO ET AL. 1157

https://finlex.fi/en/laki/kaannokset/2010/en20101326
https://finlex.fi/en/laki/kaannokset/2010/en20101326
https://stm.fi/en/primary-health-care
info:doi/10.1111/scs.12972
info:doi/10.1016/j.ijnurstu.2010.04.004
http://www.tenk.fi/sites/tenk.fi/files/HTK_ohje_2012.pdf
http://www.tenk.fi/sites/tenk.fi/files/HTK_ohje_2012.pdf
info:doi/10.1111/iwj.13641
info:doi/10.1097/WON.0000000000000141
info:doi/10.1002/14651858.CD013620.pub2
info:doi/10.4037/ccn2013985
info:doi/10.1016/j.clnu.2009.05.018
info:doi/10.1016/j.clindermatol.2010.03.028
file://users/emiliakielo/Downloads/FacilitatingEBPinNMinWHOEuroRegion.pdf
file://users/emiliakielo/Downloads/FacilitatingEBPinNMinWHOEuroRegion.pdf
info:doi/10.1111/jonm.12515
info:doi/10.1136/bmj.n71
info:doi/10.1111/iwj.13710

	Consistent practices in pressure ulcer prevention based on international care guidelines: A cross-sectional study
	1  INTRODUCTION
	1.1  Evidence-based pressure ulcer prevention practices
	1.2  Literature review of the instruments

	2  MATERIALS AND METHODS
	2.1  Design, settings, and sample
	2.2  Instruments
	2.3  Data collection
	2.4  Ethical considerations
	2.5  Statistical analysis

	3  RESULTS
	3.1  Demographic data
	3.2  Frequency of performing consistent practices in pressure ulcer prevention
	3.3  Association between factors and PU prevention practices
	3.4  Validity and reliability of the PUPreP instrument

	4  DISCUSSION
	4.1  Discussion of the results
	4.2  Strengths and limitations

	5  CONCLUSIONS
	ACKNOWLEDGEMENTS
	CONFLICT OF INTERESTS
	DATA AVAILABILITY STATEMENT

	REFERENCES


