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Abstract
Nursing staff’s pressure ulcer (PU) prevention knowledge in long-term older people care (LOPC) varies. In particular, more evi-

dence is needed to improve the knowledge of nursing staff with a lower level of education with context-tailored interventions.

The aim of this study was to evaluate the impact of intervention on nursing staff’s PU prevention knowledge. The intervention, a

consistent PU prevention practice for nursing staff based on international guidelines, was developed and implemented using the

OMEBP model. The data were collected in two LOPC facilities from 253 registered and practical nurses using the Pressure Ulcer

Prevention Knowledge test. In the intervention facility, knowledge improved in three PU prevention areas and in the total sum.

Context-tailored PU prevention practice interventions focusing on nursing staff in LOPC facilities should be developed and these

aspects should also be included in lower-level nursing staff’s education.

Keywords
evidence-based practice, long-term care, nursing intervention, pressure ulcer, quantitative approach

Accepted: 15 June 2024

Background
Nursing staff’s knowledge has a fundamental role in evidence-
based prevention of pressure ulcers (PUs) and in diminishing
the suffering and costs caused by PUs. Research evidence
has shown that a prerequisite for high-quality PU prevention
is professionals/nursing staff with sufficient knowledge about
it.1 However, earlier studies have indicated a need to strengthen
knowledge around PU prevention. Studies in hospitals have
reported insufficient knowledge levels among registered
nurses (RNs) or nursing staff on PU prevention.2,3 In long-term
care, RNs’ PU prevention knowledge has been at a moderate
level4; however, the knowledge of nursing staff, including
employees with lower education levels, has been less reported.5

In hospitals, shortcomings in knowledge related to PU preven-
tion among nursing staff, including RNs, practical nurses (PNs)
and nursing assistants (NA), have varied. Knowledge gaps
have been identified in PU classification, PU preventive activities
related to repositioning, seating support or pressure-relieving
devices.2,6–8 Low knowledge has also been reported in the prac-
tice of avoiding massage in the region with tissue injury and in
identification of the role of lack of tissue oxygen as a cause of
PU development.8,9 In nursing staff’s knowledge in risk assess-
ment and nutrition, the results have been contradictory.3,6,9

In long-term care, RNs’, NAs’ and last year student nurses’
(SNs) knowledge was the lowest in PU classification, risk
assessment, skin assessment, repositioning and reduction of
pressure and shear.4,5 Other areas of low knowledge were

identification of the role of lack of tissue oxygen as a cause
of PUs.9 In long-term care, RNs, NAs and SNs had the
highest PU prevention knowledge in PU aetiology and devel-
opment, risk assessment, nutrition and pressure-reducing
mattresses.4,5

The increase in knowledge about PU prevention is influ-
enced by various factors. A higher-level nursing education of
nurses seems to improve nursing staff’s knowledge about PU
prevention. On the other hand, there is a need to strengthen
PU prevention knowledge among nursing staff with lower
levels of education.5,7,9,10 Knowledge has also been improved
with specific education in PU, participation in in-service train-
ing programmes or conferences, or reading about PUs. In add-
ition, positive improvement has been found with previous
experience with PU management, caring for a higher number
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of patients with PUs per week, or working in intensive care
units or wound care clinics.8,10 To improve nursing staff’s
PU prevention knowledge in long-term care, it has been sug-
gested that guidelines, education programmes and an environ-
ment that makes it possible to provide continuing education
should be created for nurses to prevent PUs.4 An increase in
PU training, in both nurse education and continuing education
and training after graduation based on strong clinical leader-
ship, has been suggested as a solution.6,11 However, opposite
results have also been presented.12

Educational interventions to improve PU prevention knowl-
edge in hospitals have consisted of face-to-face or virtual edu-
cation training sessions on PUs, or both,13,14 as well as an
electronic clinical decision support system for PU prevention.15

In the nursing home context, they have consisted of the imple-
mentation of multiple PU prevention guidelines,16 an elec-
tronic clinical decision support system for PU prevention17

and construction of a framework for nursing homes by analys-
ing the nursing competency for PU management, followed by
implementation of suitable PU education programmes.18

Most studies on PU prevention knowledge, including PNs
or Nas, have been conducted in acute care or hospital settings.
More context-tailored research for PU prevention knowledge is
needed in long-term older people care facilities (LOPC)
because of the characteristics of nursing staff with lower
levels of education and the characteristics of residents with
old age, cognitive impairments, including dementia, or move-
ment disabilities.5–7,9,19 This indicates a need for interventions
with appropriate and practical education in this area.

Aims
The aim of this study was to evaluate the impact of nursing
staff’s renewed consistent PU prevention practice intervention
on their PU prevention knowledge. In this study, nursing staff
is defined as registered nurses (bachelor’s degree education)
and practical nurses (vocational level education). The research
question was: What is the nursing staff’s knowledge of PU pre-
vention at baseline and after the renewed consistent PU preven-
tion practice intervention? The hypothesis was that after the
intervention, the nursing staff’s PU prevention knowledge
would be more improved in the intervention facility compared
to the comparison facility.

Methods

Study design and participants
The study had a quasi-experimental intervention design. Data
collection took place in two LOPC facilities (n= 13 units) in
one hospital district in Finland. The facilities were chosen pur-
posefully and then randomly allocated, by pulling from a hat, to
an intervention and a comparison facility (Figure 1). Registered
nurses (RNs, bachelor’s degree education) and practical nurses
(PNs, vocational level education) working in these units during
data collection who were willing to take part in the study were
included. The intervention facility and the comparison facility
were located in different cities, more than 50 km apart.
Blinding was not used. The sample size was not determined
in advance because all the nursing staff in the facilities were

given an opportunity to participate in the study. The TREND
Statement checklist20 was used as the reporting method.

Data collection
The data were collected twice, in January 2016 and January
2017. The Pressure Ulcer Prevention Knowledge test (PUPK;
©2015 Eriksson, Hietanen)7 with a paper and pencil method
was used to evaluate nursing staff’s knowledge of PU preven-
tion practices at the facility level. Developed based on the inter-
national PU prevention practice guidelines,21 but not validated,
the test consists of 34 items in seven subscales of PU preven-
tion knowledge areas: (1) PU development and risk factors;
(2) PU classification; (3) PU risk assessment; (4) PU prevention
with repositioning; (5) PU prevention with pressure-relieving
devices; (6) PU prevention with nutrition; and (7) skin assess-
ment and skin care. Each subscale includes four or five items
with answer options ‘yes’ or ‘no’. Scores of areas were min
0, max 5, except PU risk assessment, which included four
items, were min 0, max 4.The instrument does not specify
the level of good knowledge, but in this study we used the fol-
lowing interpretation: 5 (4.51–5)= high knowledge level; 4
(3.51–4.50)= good knowledge level; 3 (2.51–3.50)=moderate
knowledge level; 2 (1.51–2.50)= satisfactory knowledge level;
and 0–1 (0–1.50)= poor knowledge level; except in PU risk
assessment: 4 (3.51–4)= high knowledge level; 3 (2.51–3.50)
= good knowledge level; 2 (1.51–2.50)=moderate knowledge
level; 1 (0.51–1.50)= satisfactory knowledge level; and 0 (0–
0.50)= poor knowledge level). The background questions
included the nursing staff’s current position, education,
length of experience, participation in additional training, self-
evaluation of own PU prevention skills and self-evaluation of
additional training needs.

Intervention
The intervention involved a development and implementation
of a renewed consistent PU prevention practice in LOPC,22

based on international PU prevention guidelines1 and by
using the OMEBP model with four phases (Figure 2).23 The
four phases were as follows: 1 = ‘Development needs for
current practice’ (2 months); 2 = ‘Plan for consisting practice’
(1 month); 3 = ‘Consistent practice’ (10 months); and 4 =
‘Evaluation and follow-up of the practice’ (up to 1 year). The
content of the renewed consistent PU prevention practice was
a bundle of six PU prevention areas: risk assessment; skin
assessment and skin care; nutrition; repositioning; pressure-
relieving devices; and documentation. Written instructions
were produced for the renewed PU prevention practice named
‘Procedure for PU Prevention in LOPC Facility’.22 In the inter-
vention, education for nursing staff had a strong role in the
development phase, and also as a supporting structure during
the implementation phase of the renewed consistent PU preven-
tion practice (Table 1).

In the first phase of education, theoretical lectures to nursing
staff, consisting of head nurses, RNs and PNs, was carried out
in two meetings about evidence-based practices, the OMEBP
model,23 international guidelines for PU prevention and
early identification,21 and the international PU classification

2 Nordic Journal of Nursing Research



system.21 Education in the first phase started 2 weeks after the
current PU prevention practice was identified with the Pressure
Ulcer Prevention practice (PUPreP) instrument, a questionnaire
developed for this study based on international PU prevention
guidelines.22 The nursing staff also completed a baseline
knowledge test 2 weeks before the start of the first phase of
education. Based on the first phase of education, and after
informing the staff of the results of measurement of the
current PU prevention practice in the facility, development
needs in the current practice were identified by the nursing
staff jointly with the researcher.

The second phase, consisting of head nurses and two wound
contact persons from each unit in the facility, included two
meetings for planning of the renewed consistent PU prevention
practice, tailored in the facility and written out in the
‘Procedure for PU Prevention in LOPC Facility’.22 In the
third phase, the education first included unit meetings, during
which the researcher went through the renewed consistent
PU prevention practice together with the nursing staff. The
written procedure was also sent to the nursing staff members’
personal email addresses for private study. After unit meetings,
nursing staff immediately started to work according to the new,

Figure 1. Participant and study flow.

Mäki-Turja-Rostedt et al. 3



renewed procedure. During this third phase, education was
used as a support structure in the intervention, and nursing
staff took part in 6 monthly 90-min education sessions on
topics such as PU risk assessment, skin assessment and skin
care, nutrition, pressure-relieving devices, and, as secondary
prevention of PUs, wound care. Three of these education ses-
sions were theoretical lectures; risk assessment included a the-
oretical lecture with practical training and pressure-relieving
devices included a theoretical lecture with training of the use
of a pressure-distributing mattress. The fourth phase was the
evaluation phase of the intervention including second assess-
ment of the current PU prevention practice and PU prevention
knowledge test.

Analysis
Data were analysed using SPSS Statistics for Windows version
26 (IBM Corp., Armonk, NY, USA). The Mann–Whitney
U-test for non-normally distributed continuous variables and
Pearson chi-square test or Fisher’s exact test for categorical
variables were used to compare the participants’ characteristics
between the groups.

The total sum and subscales of the PUPK test7 were calcu-
lated by summing up the correct answers of items. A correct
answer was scored as 1 point and a wrong or missing answer
as 0 points. If all the answers of a subscale were missing, the sub-
scale was scored as missing. If one or more subscales were
missing, the total sum was scored as missing (four participants).

Differences in subscales of PU knowledge before and after
the intervention within groups were tested using the Mann–
Whitney U-test, and in the total scale of PU knowledge using
the independent sample t-test. Frequencies and percentages
of correct answers in single items of the PUPK test were calcu-
lated before and after the intervention, and differences before
and after the intervention within the groups were tested by
using the Pearson chi-square test or Fisher’s exact test.
Differences in changes in total sum of PU knowledge
between the groups was tested using a two-way analysis of
variance (group× time interaction effect) and differences in
changes in subscales of PU knowledge between the groups
using ordinal logistic regression (group× time interaction
effect). The level of significance was set at p< 0.05.

Ethical considerations
The research followed good scientific practices as determined
by the Finnish Advisory Board on Research Integrity24 and it
conforms with the Declaration of Helsinki.25 Ethical approval
(43/2015) was obtained from the Ethics Committee of the
University of Turku. The participating organisations gave per-
mission to conduct the study. The nursing staff were informed
about the voluntary nature of participation and the possibility to
discontinue without consequences, provided informed consent
to participate and had an opportunity to ask questions before
and during the research.

Figure 2. The operational model for evidence-based practices, OMEBP (Nursing Research Foundation, 2022).23
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Results

Characteristics of the participants
The total number of RNs and PNs who participated in the study
at the two LOPC facilities was 141 at baseline and 112 after the
intervention; in the intervention facility, there were 69 partici-
pants at baseline and 61 after the intervention, and in the com-
parison facility, there were 72 at baseline and 51 after. In the
beginning, 21 RNs/PNs and were not willing to participate in
the study. At the follow-up, the corresponding number was
50. All the participants were educated healthcare professionals.
Most participants were PNs. The characteristics of the partici-
pants are shown in Table 2.

Nursing staff’s PU prevention knowledge
The PU prevention knowledge areas were measured in seven
subscales using the PUPK test (Table 3). At baseline, the
total sum of the PU prevention knowledge of the participants
(n= 68 intervention/69 comparison) was 26.85/27.03 (range
0–34, p= 0.702), and after the intervention (n= 61

intervention/52 comparison), 28.66/27.83 (p= 0.079). At base-
line, the comparison group had better knowledge in PU risk
assessment (p= 0.011) while the intervention group had
better knowledge in nutrition (p= 0.004). No other differences
in subscales were found between the intervention and the com-
parison group at baseline.

At baseline (Table 3), the intervention group had high
knowledge in PU development and risk factors (mean 4.69,
SD 0.70). Both groups had moderate knowledge in PU classi-
fication (mean 3.01, SD 0.95; mean 3.17, SD 0.88).

The difference in change in total sum of PU knowledge
between the groups was not significant (group× time effect,
p= 0.129). However, in the intervention group, the PU preven-
tion knowledge improved significantly (p < 0.001) while it did
not improve in the comparison group (p= 0.133). In PU risk
assessment, the knowledge improved significantly more in
the intervention group compared to the comparison group
(group× time effect, p= 0.011). In the intervention group, a
statistically significant improvement was seen in PU risk
assessment (mean change 0.39, p= 0.001), PU prevention
with pressure relieving devices (mean change 0.59, p= 0.005),
skin assessment and skin care (mean change 0.34, p= 0.012)

Table 1. Education for PU prevention for nursing staff (Phases 1 and 3 in intervention).

OMEBP1 phase,

duration Content, Delivery method and Deliverer

Exposure quantity/

duration

Participants

(n/%)

Phase 1 (two months;

Jan-Feb)

A presentation, a theoretical lecture of evidence-based practice carried out by the

researchers.

A presentation, a theoretical lecture of the Operational Model for Evidence-Based

Practices (OMEBP) carried out by the researchers.

Information, a presentation of the results of the measured current PU prevention

practice carried out by the researchers.

A presentation, a theoretical lecture of international guidelines regarding PU

prevention (NPUAP, EPUAP, PPPIA 201422 carried out by the authorised wound

care nurse. After that the participants, researchers and authorized wound care

nurses discussed the measured current practice and compared it with international

PU prevention guidelines, with the aim of recognizing development needs in the

current practice.

1/ 1.5 hours

1/ 1.5 hours

1/ 1.5 hours

1/ 1.5 hours

RNs2 and

PNs3

(n = 69/

90.8%)

Phase 2

Phase 3 (ten months;

Marc-Dec)

Description of The procedure for PU prevention in LOPC facility to nursing staff in

unit meetings, carried out by the researchers, and discussion together about them.

Description of The procedure for PU prevention in LOPC facility in nursing staff ’s
personal email carried out by the researchers.

Description of The procedure for PU prevention in LOPC facility in common web

pages of the facility carried out by the researchers.

Supporting structure education:

• Risk assessment (twice): Braden, theoretical lectures and practical training

carried out by the authorised wound care nurse

• Skin assessment and skin care: a theoretical lecture carried out by the authorised

wound care nurse

• Nutrition: MNA, a theoretical lecture carried out by dietician

• Pressure-relieving devices: a theoretical lecture with training of use of pressure

distributing mattress carried out by persons with expertise in pressure-relieving

devices

• Secondary prevention of PUs: wound care, a theoretical lecture carried out by an

authorised wound care nurse

Material for reading: (Braden, PU classification system, MNA). Discussion: Nursing

staff had possibility to consult the authorised wound care nurse. Nursing staff had

possibility to discuss and consult with researcher during visits.

5/ 1.5 hours

1/ na

1/ na

2 /1.5 hours

1/ 1.5 hours

1/ 1.5 hours

1/ 1.5 hours

1/ 1.5 hours

3/ na

(n = 50)

(n = 73)

(n = 73)

(n = 33)

(n = 26)

(n = 19)

(n = 13)

(n = 15)

Phase 4

Mäki-Turja-Rostedt et al. 5



and in the total sum (mean change 1.80, p<0.001) (Table 3). In
the comparison group, no statistically significant improvement
was seen in any of the subscales (Table 3).

After the intervention (Table 3), both groups had high
knowledge in PU development and risk factors and skin assess-
ment and skin care (mean 4.57–4.72, SD 0.59–0.52; 4.58–4.67,
SD 0.59–0.67). The intervention group also had high knowledge

in PU risk assessment (mean 3.54, SD 0.74). Both groups had
moderate knowledge in PU classification (mean 3.08, SD
0.95; 3.35, SD 0.76).

In single items of the PUPK test, the percentage of correct
answers was reported (Supplement 2). The most well-known
items among the participants did not differ much between the
groups. However, both groups had ‘perfect knowledge’ in only

Table 2. Characteristics of participants, before (baseline) and after the intervention.

Before the intervention (baseline) After the intervention

Group Intervention Comparison

Difference

between groups

(p-value) Intervention Comparison

Difference

between groups

(p-value)

Education 0.090* 0.687*

RNs 6 (9.0) 13 (19.1) 11 (19.0) 8 (16.0)

PNs 61(91.0) 55 (80.9) 47 (81.0) 42 (84.0)

All 67 (100.0) 68 (100.0) 58 (100.0) 50 (100.0)

Work experience years

Work experience in

healthcare after

completion of

professional education

15.80 (SD 10.35) 14.33 (SD 9.66) 0.389† 16.13 (SD 10.34) 14.58 (SD 9.70) 0.462†

Work experience in

the current work unit

4.84 (SD 4.97) 8.01 (SD 7.16) 0.005† 4.80 (SD 4.09) 8.12 (SD 6.86) 0.014†

Frequency of work with

PU prevention and

identification

0.207‡ 0.739‡

All 67 (100.0) 71 (100.0) 61 (100.0) 52 (100.0)

Daily 61 (91.0) 57 (80.3) 54 (88.5) 42 (80.8)

Weekly 0 (0.0) 3 (4.2) 2 (3.3) 3(5.8)

Monthly 3 (4.5) 4 (5.6) 2 (3.3) 3(5.8)

Rarely 3 (4.5) 7 (9.9) 3 (4.9) 4 (7.7)

Frequency of treating PU

patients

0.340* 0.153*

All 64 (100.0) 69 (100.0) 58 (100.0) 49 (100.0)

Daily 15 (23.4) 19 (27.5) 12 (20.7) 14 (28.6)

Weekly 6 (9.4) 10 (14.5) 4 (6.9) 9 (18.4)

Monthly 11 (17.2) 16 (23.2) 8 (13.8) 6 (12.2)

Rarely 32 (50.0) 24 (34.8) 34 (58.6) 20 (40.8)

Access to information

about PU (how many

times during the last 2

years)

Participated in PU

education

0.0 [1] 0.0 [0] 0.379† 1.0 [1] 0.0 [0] 0.000†

Read research articles

about PU prevention

or PU care

1.0 [2] 2.0 [2] 0.373† 2.0 [2] 1.0 [4] 0.814†

Read professional

articles about PU

prevention or PU care

2.0 [2] 1.5 [2] 0.786† 2.0 [1] 1.0 [3] 0.291†

Read guidelines about

PU prevention and early

identification (valid)

0.304* 0.013*

All 62 (100.0) 69 (100.0) 61 (100.0) 51 (100.0)

Yes 37 (59.7) 35 (50.7) 46 (75.4) 27 (52.9)

No 25 (40.3) 34 (49.3) 15 (24.6) 24 (47.1)

Note. Values are given as n (%), mean (SD) or median [IQR]. IQR: interquartile range; PN: practical nurse; PU: pressure ulcer; RN: registered nurse; SD: standard

deviation.

*Pearson chi-square test.

†Mann–Whitney U-test.

‡Fisher’s exact test.
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a few items. At baseline, 100% of the participants (n= 65–69) in
the intervention group gave a correct answer to three items in the
subscales PU development and risk factors, PU classification and
PU prevention with nutrition. Meanwhile, in the comparison
group, 100% of the participants (n= 70–72) gave a correct
answer to three items under subscales PU prevention and risk
factors (two items) and PU prevention with nutrition.

In the intervention group, after the intervention, PU preven-
tion knowledge had improved significantly (p= 0.010–0.048)
in six items. They were in the subscales PU risk assessment
(two items), PU prevention with repositioning (one item), PU
prevention with pressure relieving devices (two items), and
skin assessment and skin care (one item). The knowledge wor-
sened (p= 0.042–0.050) in two items: both were in the sub-
scale PU classification. Meanwhile, in the comparison group,
PU prevention knowledge had improved significantly (p=
0.043–0.046) in two single items that were in the subscales
PU prevention with pressure-relieving devices and PU preven-
tion with nutrition.

After the intervention, 100% of the participants in both
groups gave correct answers to the items in the subscale PU
development and risk factors; the intervention group to two
items and the comparison group to three items. In addition,
100% of the participants in the intervention group answered
correctly one item in the subscale PU prevention with reposi-
tioning and the comparison group one item in the subscale
PU prevention with nutrition.

The least well-known items among the participants, both at
baseline and after the intervention, were in the subscale PU
classification: two items in both the intervention and the com-
parison group (Supplement 2).

Discussion
The aim of this study was to evaluate the impact of nursing
staff’s renewed consistent pressure ulcer prevention practice
intervention on their PU prevention knowledge in LOPC.
The content of the renewed consistent practice, based on inter-
national PU prevention guidelines, comprised a bundle of six
PU prevention areas: risk assessment; skin assessment and
skin care; nutrition; repositioning; pressure-relieving devices;
and documentation. In the intervention, education for nursing
staff was in the development phase, and during the implemen-
tation phase it was used as a supporting structure.

As hypothesised, in the PU risk assessment, the nursing
staff’s PU prevention knowledge improved more in the interven-
tion facility compared to the comparison facility. In addition, in
the intervention facility, the nursing staff’s knowledge improved
in pressure-relieving devices, skin assessment and skin care, and
in the total sum of PU prevention. In PU classification, nutrition
and repositioning knowledge did not improve significantly, but a
tendency of improvement was seen. However, in two of these
areas, knowledge was at a good level before and after the inter-
vention. On the other hand, in the PU classification, knowledge
remained at a moderate level. In the PU development and risk
factors, knowledge did not improve, but it was already at a
high level at baseline. In the comparison facility, none of the
PU prevention knowledge areas improved significantly. These
results of the study are in line with earlier recommendations to

use educational interventions to improve nursing staff’s PU pre-
vention knowledge.4,11,14 Earlier studies have concluded that in
long-term care, the possibility to provide education programmes
concerning PU prevention knowledge is the basis for properly
planned PU prevention.4 In addition, to guarantee an adequate
level of PU prevention knowledge, it was concluded that con-
tinuing PU prevention education is needed and appropriate edu-
cational interventions to improve PU prevention knowledge
should be conducted.11,14 Contrary to the findings of this
study, one earlier review concluded, due to the low-certainty evi-
dence provided by the included studies, that further information
is needed to clarify the impact of education of nursing staff on
the prevention of PUs.12 To add evidence about effective inter-
ventions in the LOPC context, where most of the nursing staff
are PNs, it is necessary to conduct more interventions suited
for this context and focused on improving PNs’ knowledge to
prevent PUs.

In the present study, in both facilities, the nursing staff’s PU
prevention knowledge was mostly at a good level at baseline.
The results are in line with an earlier study of nurses conducted
in long-term care4 but opposite to a study reporting nursing
staff’s PU prevention knowledge to be insufficient in hos-
pital.2,6 In this study, most of the nursing staff were practical
nurses with vocational education in a long-term care setting.
These results are contrary to earlier studies of the knowledge
improvement need mentioned, especially among employees
with lower levels of education.5–7,9

In the study, nursing staff’s PU prevention knowledge was
highest at baseline in PU development and risk factors, PU risk
assessment, skin assessment and skin care, and nutrition. These
results are in line with earlier studies regarding high PU pre-
vention knowledge in nutrition,3,9 but contrary to the study
reporting low PU prevention knowledge in risk assessment.3

The results are partly in line with the results of PU knowledge
studies conducted in long-term care reporting nutrition,4,5 with
PU development4 and risk assessment5 having the highest
scores but those studies also reported the inability to identify
lack of oxygen in the tissue as the primary cause of the mech-
anism of PU formation, or confusion about the difference
between a risk factor and a causative factor in PU etiology.4,5

In this study, the least well-known single items in both
groups both at baseline and after the intervention were items
in PU classification. These results are in line with those from
an earlier study that also reported the lowest score in PU clas-
sification.4 A lot of variation occurs in the results in earlier
studies; this may be caused by differences in the research
context, characteristics of participants or formulation of ques-
tions. To ensure a high level of nursing staff’s PU prevention
knowledge in all prevention areas in a certain context, research
for effective interventions is still needed.

In this study, the context-tailored intervention was effective
in improving PU prevention knowledge. This is in line with an
earlier study18 where, in the nursing home context, after iden-
tifying PU prevention problems, discussing suitable education
for PU prevention and assessing barriers to use of knowledge,
an educational programme was designed.18 In line with the
current study, the importance of understanding the environ-
mental context in the implementation of PU prevention guide-
lines was also seen in an earlier study16 where an educational
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intervention that allowed organisations to implement PU pre-
vention guidelines in hospitals and nursing homes improved
the PU prevention knowledge of hospital nurses, but not of
nursing home nurses. Similarly to the earlier study,16 this
study also adds evidence that research tailored interventions
within different frameworks are needed for the improvement
of PU prevention practice knowledge.

In this intervention, knowledge was improved by
face-to-face PU prevention education. In earlier studies,
face-to-face education, face-to-face training sessions and
virtual education training sessions for nurses about PU topics
improved their PU knowledge.13,14 On the other hand, the
use of a computer programme involving an electronic clinical
decision support system for PU prevention in a nursing home
did not improve PU prevention knowledge.15

Research on PU prevention has been ongoing for decades.
For this reason, there is a lot of evidence-based information
about it. The European Pressure Ulcer Advisory Panel
(EPUAP), the National Pressure Injury Advisory Panel
(NPIAP) and the Pan Pacific Pressure Injury Alliance
(PPPIA) have drawn up international PU prevention guide-
lines.1 National translations and summaries have been made.
Today, evidence-based methods are available, and the imple-
mentation of a national patient safety programmes has
decreased the prevalence of PUs; however, still not all PU pre-
vention methods are widely adopted and used in practice.26

There is a need for more evidence to reduce the gap between
PU prevention research and practice. Furthermore, shorter,
concise, and clear unit-specific instructions of PU prevention
guidelines are needed for practical work, which will also facili-
tate the development of much-needed local education pro-
grammes. In addition, more evidence of educational
interventions in the context of LOPC is needed because
earlier educational interventions were often based on very
low evidence or small samples.12 These shortcomings may
contribute to lack of PU prevention knowledge, affect the
quality of care provided to patients and, as a consequence,
lead to the development of PUs, suffering for patients and
costs for healthcare. Education for professionals is one of the
most commonly employed strategies for translating PU preven-
tion guidelines into practice, and thus, by disseminating scien-
tific evidence to practice, influence positively care outcomes as
prevalence of PUs.27 In order to guarantee effective PU preven-
tion, healthcare staff must have regular education about PU
development, risk factors and the implementation of PU pre-
vention. This means that continuous training and evaluation
and development of practice are needed.

The intervention improved PU prevention knowledge. Most
PU prevention areas improved or were at a good level before
and after the intervention. However, in the PU prevention
area, PU classification knowledge remained at a moderate
level. The explanation could be that PU classification was
not one of the prevention areas in the intervention, but also
that although it was described in a presentation of international
guidelines regarding PU prevention, during implementation, it
was not an item supported by face-to-face education.

Education as a supportive structure seemed to improve the
implementation of the consistent PU prevention practice.
However, the impact of the education used in the study as a

supporting structure during implementation requires more
research. It seems that dosing times may affect the improve-
ment of the PU prevention knowledge: risk assessment,
which was dosed twice, was the most improved PU prevention
area, whereas knowledge in PU classification, which was not
dosed as supportive education, did not improve. The other sup-
porting structure education sessions were dosed once.
However, the development of a cognitive structure of educa-
tion and learning analytics could also be a topic for future
research.

Study limitations
This study had some limitations related to the reduction of
nursing staff, nursing staff’s participation in the monthly support-
ive education sessions, the difference between the intervention
and comparison group at baseline in terms of work experience
in the current work unit, and validity of the instrument.

The reduction in nursing staff was carried out in both the
intervention and the comparison care units during implementa-
tion in the third phase. In addition, long-term substitutes rotated
between institutions and this caused some changes in the com-
position of the nursing staff. In this situation, the ‘Procedure for
PU Prevention in LOPC Facility’, i.e., the written instructions
for the renewed PU prevention practice, had already been pro-
duced and used for 3 months. They were also used as part of the
orientation for new workers. However, it is possible that the
situation may have increased the haste and stress caused by a
greater workflow and new nursing staff members and might
thus have caused bias to the results. The strength of this
study was that the intervention facility and the comparison
facility were located in different cities, more than 50 km
apart. For this reason, there was no chance that the staff at
the intervention facility would start to work at the comparison
facility or risk of spillover effect.

Not all nursing staff members participated in the monthly
supportive education sessions. Some worked in the care units
or were off duty. However, these facts were known, and the
target was that as many nursing staff members as possible
would participate in these supportive education sessions and
‘share the message’ in their own units. Otherwise, the interven-
tion reached the nursing staff well, as planned, via the orienta-
tion day, the development days, unit meetings, personal emails
and common web pages of the facility.

Although the content of the PUPK instrument was based on
international PU prevention guidelines and had been used and
evaluated previously, there were some deficiencies. In particu-
lar, some questions needed to be updated. Today, this develop-
ment work has been completed, and a new, updated and
validated version of the instrument is available.7

The difference between the facilities relating to the length of
work experience at baseline is also a limitation. Longer work
experience in the current work unit at baseline among the com-
parison facility compared with the intervention facility was also
a limitation. However, longer work experience in the current
work unit did not mean better PU prevention knowledge at
baseline, maybe because the length of work experience in
healthcare after completion of professional education did not
differ between the facilities. The limitations of the study
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should be considered when generalising the results. The
strength of this study was the high participation rate of
nursing staff (88%), which increases the reliability of the
results.

Conclusions
The context-tailored consistent PU prevention practice interven-
tion improved PU prevention knowledge in LOPC. In the inter-
vention facility, the nursing staff’s PU prevention knowledge
improved in PU risk assessment, pressure-relieving devices,
skin assessment and skin care, and in the total sum of PU preven-
tion. Most PU prevention areas improved or were at good level
after the intervention. The results of this study are generalisable
to LOPC in Finland, but the intervention may also be used inter-
nationally in long-term older people care.

For the prevention of PUs to be effective, context-tailored
education for nursing staff for the development of PUs, risk
factors and implementation of PU prevention could be a solution
to increase staff’s knowledge and succeed in implementing
evidence-based working methods. This means continuous edu-
cation, evaluation and measuring of PU knowledge and preven-
tion practice by the management in LOPC. Context-tailored PU
prevention practice interventions focusing on nursing staff in
LOPC facilities should be developed and these aspects should
also be included in the education for lower-level nursing staff.

Relevance to clinical practice
The context-tailored intervention improved nursing staff’s PU
prevention knowledge in LOPC. The intervention in this
study has the potential to be used and reproduced. The
‘Procedure for PU Prevention in LOPC Facility’, written
instructions for the renewed PU prevention practice are a
useful tool for head nurses in LOPC as a concise guideline
for evidence-based PU prevention practice in the LOPC
context.
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10. Aydın AK, Karadağ A, Gül Ş, et al. Nurses’ knowledge and prac-
tices related to pressure injury: a cross-sectional study. J Wound
Ostomy Cont 2019; 46: 117–123.

11. Saleh MYN, Papanikolaou P, Nassar OS, et al. Nurses’ knowl-
edge and practice of pressure ulcer prevention and treatment: an
observational study. J Tissue Viability 2019; 28: 210–217.

12. Porter-Armstrong AP, Moore ZE, Bradbury I, et al. Education of
healthcare professionals for preventing pressure ulcers. Cochrane
Database Syst Rev 2018; 2018: CD011620.

13. Esche CA, Warren JI, Woods AB, et al. Traditional classroom
education versus computer-based learning: how nurses learn
about pressure ulcers. J Nurses Prof Dev 2015; 31: 21–27.

14. Karimian M, Khalighi E, Salimi E, et al. The effect of educational
intervention on the knowledge and attitude of intensive care
nurses in the prevention of pressure ulcers. Int J Risk Saf Med
2020; 31: 89–95.

15. Beeckman D, Defloor T, Schoonhoven L, et al. Knowledge and
attitudes of nurses on pressure ulcer prevention: a cross-sectional

10 Nordic Journal of Nursing Research

https://orcid.org/0000-0002-5979-7865
https://orcid.org/0000-0002-5979-7865


multicenter study in Belgian hospitals. Worldviews Evid-Based
Nurs 2011; 8: 166–176.

16. Gaal BG, Schoonhoven L, Vloet LC, et al. The effect of the SAFE
or SORRY? Programme on patient safety knowledge of nurses in
hospitals and nursing homes: a cluster randomised trial. Int J Nurs
Stud 2010; 47: 1117–1125.

17. Beeckman D, Clays E, Van Hecke A, et al. A multi-faceted tai-
lored strategy to implement an electronic clinical decision
support system for pressure ulcer prevention in nursing homes:
a two-armed randomized controlled trial. Int J Nurs Stud 2012;
50: 475–486.

18. Lee YN, Kwon DY and Chang SO. Bridging the knowledge gap
for pressure injury management in nursing homes. Int J Environ
Re Public Health 2022; 19: 1400.

19. Mäki-Turja-Rostedt S, Leino-Kilpi H, Koivunen M, et al.
Consistent pressure ulcer prevention practice: The effect on PU
prevalence and PU stages and impact on PU prevention -A quasi-
experimental intervention study. Int Wound J 2023; 20: 2037–2052.

20. Des Jarlais DC, Lyles C, Crepaz N, et al. Improving the reporting
quality of nonrandomized evaluations of behavioral and public
health interventions: the TREND statement. Am J Public Health
2004; 94: 361–366. http://www.cdc.gov/trendstatement/

21. National Pressure Ulcer Advisory Panel, European Pressure Ulcer
Advisory Panel, Pan Pacific Pressure Injury Alliance. Prevention
and treatment of pressure ulcers: quick reference guide 2014.
Haesler E ed. Osborne Park, Western Australia: Cambridge
Media (2014, accessed 27 March 2024).

22. Mäki-Turja-Rostedt S, Leino-Kilpi H, Korhonen T, et al.
Consistent practice for pressure ulcer prevention in long-term
older people care: A quasi-experimental intervention study.
Scand J Caring Sci 2021; 35: 962–978.

23. Nursing Research Foundation, Finland. Model for developing
evidence-based practices (OMEBP). https://hotus.fi/en/
supporting-structures-of-ebp/ (accessed 28 March 2024).

24. Finnish National, Board on Research Integrity. The Finnish code
of conduct for research integrity and procedures for handling
alleged violations of research integrity in Finland. Guideline of
the Finnish National Board on Research Integrity TENK 2023.
https://tenk.fi/sites/default/files/2023-11/RI_Guidelines_2023.pdf
(accessed 20 February 2024).

25. World Medical Association (WMA). Declaration of Helsinki –
ethical principles for medical research involving human
subjects. https://www.wma.net/policies-post/wma-declaration-
of-helsinki-ethical-principles-for-medical-research-involving-
human-subjects/ (2013, assessed 06 February 2024).

26. Källman U, Hommel A, Borgstedt Risberg M, et al. Pressure ulcer
prevalence and prevention interventions – a ten-year nationwide
survey in Sweden. Int Wound J 2022; 19: 1736–1747.

27. Panteli D, Legido-Quigley H, Reichebner C, et al. Clinical prac-
tice guidelines as a quality strategy. In: Busse R, Klazinga N,
Panteli D, et al (eds) Improving healthcare quality in Europe
characteristics, effectiveness and implementation of different
strategies. Copenhagen, Denmark: WHO regional office for
Europe and OECD, 2019, pp.233–264.

Mäki-Turja-Rostedt et al. 11

http://www.cdc.gov/trendstatement/
http://www.cdc.gov/trendstatement/
https://hotus.fi/en/supporting-structures-of-ebp/
https://hotus.fi/en/supporting-structures-of-ebp/
https://hotus.fi/en/supporting-structures-of-ebp/
https://tenk.fi/sites/default/files/2023-11/RI_Guidelines_2023.pdf
https://tenk.fi/sites/default/files/2023-11/RI_Guidelines_2023.pdf
https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects/
https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects/
https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects/
https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects/

	 Background
	 Aims
	 Methods
	 Study design and participants
	 Data collection
	 Intervention
	 Analysis
	 Ethical considerations

	 Results
	 Characteristics of the participants
	 Nursing staff's PU prevention knowledge

	 Discussion
	 Study limitations

	 Conclusions
	 Relevance to clinical practice
	 Acknowledgements
	 References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 5
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


