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ABSTRACT
Objective  To develop and validate a new questionnaire to 
measure the nurses’ perceptions of the barriers towards 
the prevention of pressure injuries (PIs) at hospitals.
Design  Validation study with mixed methods.
Setting  Four university hospitals in southern Spain.
Participants  The questionnaire was developed based on 
a literature review. A panel of 14 wound care experts rated 
the content validity. A sample of 438 nurses (registered 
nurses and assistant nurses) participated in the survey.
Main outcome measures  The psychometric properties 
of the Pressure Injury Prevention Barriers (PIPB) 
questionnaire evaluated were: content validity, internal 
consistency reliability and construct validity.
Results  The final version of the questionnaire has 
25 items grouped into four factors (management 
and organisation, motivation and priority, knowledge, 
and staff and collaboration). The confirmatory factor 
analysis showed good fit and error indices for the model 
(Comparative Fit Index=0.92, root mean square error 
of approximation=0.074). Cronbach’s alpha was 0.90 
(overall), and 0.89 (factor 1), 0.75 (factor 2), 0.72 (factor 
3) and 0.45 (factor 4). Construct validity was good, 
demonstrated by the expected association with the scores 
on patient safety culture and on considering PIs as an 
adverse effect of hospital stay, but not with attitude score.
Conclusion  The PIPB questionnaire is an instrument 
useful for measuring nurses’ perceptions of the barriers 
to PIs prevention. The initial evidence shows that 
the questionnaire has good content validity, internal 
consistency and adequate construct validity. Relevance 
and comprehensiveness need to be assessed in further 
studies. It can be used both in research and in the 
evaluation of clinical settings to implementation of PIs 
preventive programmes in hospitals.

INTRODUCTION
Pressure injuries (PIs; formerly known as pres-
sure ulcers or decubitus ulcers) are defined as 
‘localised damage to the skin and underlying 
soft tissue usually over a bony prominence or 
related to medical or other devices. The injury 
occurs as a result of intense and/or prolonged 
pressure or pressure in combination with 

shear’.1 PIs are considered as a major health 
problem, with a high prevalence in hospitals 
in both developed and developing countries. 
In Europe, the PIs prevalence range from 
4.6% to 27.2%2 3; in Australia 3% for inpatient 
wards and 11.5% for intensive care units.4 A 
recent study reported a prevalence of 3.38% 
from hospitals in China.5 In countries with 
weak health systems, the PIs prevalence is 
higher, such as Indonesia (10.8%),6 Ethiopia 
(14.9%)7 or Brazil (40% in an emergency 
hospital unit).8 In other settings, such as palli-
ative care, high prevalence figures have been 
reported: 18.8% for cancer patients at home 
in Brazil,9 16.7% in Spain3 or 13.1% in home 
palliative care in Italy.10

PIs have a major impact on the quality of 
life of people who suffer them, causing pain, 
physical and psychological problems.11 The 
economic impact is also huge. The treat-
ment of hospital-acquired PIs is as high as 

Strengths and limitations of this study

►► A 25-item questionnaire, based on a framework 
from a literature review and a panel of wound care 
experts for measuring nurses’ perceptions of the 
barriers to the prevention of pressure injuries at 
hospitals, was developed and validated.

►► This study provides initial evidence of the psy-
chometric properties of the questionnaire, tested 
through the internal consistency reliability, confir-
matory factor analysis and construct validity.

►► The questionnaire was validated in 438 registered 
nurses and assistant nurses from four hospitals.

►► The questionnaire was not evaluated by the tar-
get population in the initial phase of development, 
so further studies with a representative sample of 
the target population are needed to assess the rel-
evance, comprehensiveness and comprehensibility. 
Neither the temporal stability through a test–retest 
procedure nor the content validity of the final version 
was assessed.
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$26.8 billion, according to a recent report of US national 
data.12 There is an international consensus on the consid-
eration of PIs as an avoidable adverse event in healthcare 
(excluding the Kennedy terminal ulcers or other skin 
changes at life’s end, that were considered as unavoid-
able injuries)13; the National Quality Forum has included 
PIs in a list of reportable serious events categorised as an 
event that should never occur.14

A number of factors have been associated with the 
development of PIs, some as aetiologic factors (friction, 
shear, pressure, moisture)15 and others as risk factors 
(age, diabetes, malnutrition, poor circulation, blood 
disorders).16 There are several models or frameworks that 
establish the relationships between these factors and their 
effect on the development of PIs.17–20

The research on aetiologic and associated factors 
has been used to inform the recommendations for PIs 
prevention contained in the guidelines.21 Nurses play a 
major role in implementing these preventive measures, 
so there is a need to determine nurses’ knowledge and 
attitude towards prevention.22 23 Nurses should acquire a 
set of skills and competencies for PIs prevention within 
the curriculum, including an up-to-date knowledge and 
a positive attitude.24 Recent research proposes that the 
prevention of PIs at hospitals is a complex phenomenon 
that involves, not only nurses’ characteristics, but also 
environmental factors (such as nursing workload, staffing 
and resources).25

Many of these external factors may act or be perceived 
as barriers for effective PIs prevention, as described in 
different settings and countries.26–29 A recent literature 
review found up to four instruments aimed at identifying 
barriers towards PIs prevention30; but most of them are 
focused on measuring knowledge or attitudes and only 
list potential barriers as open-ended questions, so none of 
them have enough evidence of reliability and validity. This 
is the case with the Moore and Price’s instrument that is 
focused on measuring attitudes and which included three 
open questions about barriers.27

The purpose of this study was to develop and validate a 
new tool to measure the nurses’ perception of the barriers 
that hinder the prevention of PIs at hospitals, based on 
updated guidelines and recommendations.21 22 This 
instrument was developed as part of a research project 
named ‘Pressure injuries as adverse events: patient safety 
issues, knowledge, attitudes and perceived barriers by 
nurses in Spain’ (SECOACBA project)31 that was aimed 
to explore the relationships among these factors at hospi-
tals in Spain.

METHODS
Design
The study was carried out in three stages:
1.	 Construction of the questionnaire.
2.	 Content validation by an expert panel.
3.	 Psychometric testing of the new questionnaire devel-

oped in a sample of nurses.

Construction of the questionnaire and selection of items
The process started with a literature review aimed at iden-
tifying relevant articles about the construct ‘barriers or 
difficulties to PIs prevention’. Thirteen bibliographic 
databases were searched until 31 November 2016 for 
articles with any design that focused on barriers to the 
prevention of PIs, published in English, Spanish, Italian 
or Portuguese.

Eighteen articles met the inclusion criteria and were 
selected for the review. From these 18 articles, all the 
individual factors or situations that were mentioned as a 
possible barrier for PIs prevention were extracted. Most of 
the potential barriers were related to the hospital setting. 
The Beitz quality wound care model32 and the Reason 
adverse event model33 were used as a framework to group 
these barriers into similar themes. The Beitz’s model for 
wound care quality is based on the general systems theory 
and proposed three level for barriers: individual (inade-
quate patient knowledge, deleterious lifestyle habits, poor 
personal health accountability), group (poor clinicians 
knowledge, lack of meaningful organisation, economic 
constraints, poor quality improvement process, lack of 
research-based guideline, lack of clinicians’ research 
mind frame) and societal (national nursing shortage, 
lack of populations perspective, lack of national wound 
benchmarks).32 Reason proposed a system approach for 
adverse effects in healthcare (named the Swiss cheese 
model of system accidents) with two set of factors: active 
failures and latent conditions (such as time pressure 
understaffing, inadequate equipment or inexperience).33 
Most of the barriers to PIs prevention would be latent 
conditions. A list of 28 items identifying potential barriers 
was prepared and grouped into seven themes: manage-
ment and leadership (2 items); resources availability (5 
items); training and education (5 items); beliefs of the 
nursing professionals (2 items); register and recording (2 
items); care delivery (10 items) and patient participation 
(2 items). This was the first version of the Pressure Injury 
Prevention Barriers (PIPB) questionnaire, with 28 items, 
that was used for content validation.

Content validation by an expert panel
A panel of 14 experts (9 men and 5 women) in PIs and 
wound care was asked for the content validation. The 
experts were registered nurses (RNs) members of the 
Spanish National Advisory Group on Pressure Ulcers 
and Chronic Wounds, with more than 10 years of expe-
rience in wound care from different cities in Spain and 
from different settings: hospital (9), primary care (3) and 
university (2).

Each expert evaluated the 28 items according to 
relevance and clarity using a 5-point scale, from 1 (not 
relevant-not clear) to 5 (very relevant-very clear). They 
were asked to propose new items when it was necessary. 
Aiken’s V Index34 was used to quantify the consensus 
among the experts; considering the value of 0.50 as the 
threshold.
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Psychometric testing
To evaluate the psychometric properties (validity and reli-
ability) of the new questionnaire, a cross-sectional study 
was conducted on four public hospitals (two acute, one 
long-term care and one mother and child hospital) in 
Jaén (southern Spain) from March to April 2017. The 
PIPB questionnaire was administered to RNs and assistant 
nurses (ANs) with more than 6 months of clinical expe-
rience and working in units or services providing direct 
care to patients.

A minimum sample size of 150 was estimated ‘a priori’ 
according to the methodological recommendations for 
the validation of questionnaires (five people per item)35; 
but all the RNs and ANs working in 29 units of the hospi-
tals were invited to participate in order to maximise the 
sample size and reduce sampling bias.

Data collection
Data were collected through a paper form that was distrib-
uted, with an invitation letter, to all the RNs and ANs 
working in the 29 hospital units. The variables measured 
were: demographic, training on PIs prevention, patient 
safety culture, PIs as an adverse effect, perceived barriers 
towards PIs prevention and attitude towards PIs preven-
tion. The form for collecting data included: a brief ques-
tionnaire on demographic and education background; 
two questions about the perception of patient safety 
culture and PIs as an adverse effect of hospital stay; the 
30-item version of the PIPB questionnaire (as the main 
instrument). Additionally, a Spanish version of the Atti-
tude towards Pressure ulcer Prevention (APuP) question-
naire36 37 was used to rate attitude.

Instruments
The PIPB questionnaire (version 2) has 30-items about 
different factors and situations that could be perceived 
as barriers to PIs prevention. The nursing professionals 
were asked to rate each item on how often they perceive 
this barrier to be present in their regular practice. 
Response options were: never, sometimes, frequently and 
always.

The APuP questionnaire—the Spanish version devel-
oped and validated for this research37—has 12 items 
grouped in five factors; has a good content validity, 
moderate internal consistency (alpha=0.70) and good 
fit indices of the factor structure by confirmatory 
factor analysis (CFA). It has a 4-points Likert scale from 
complete disagreement to complete agreement and 
is aimed to measure the nurses’ attitudes towards the 
prevention.

Patient safety culture in the unit. Direct question to rate 
how they consider that patient safety culture is applied in 
their unit (from 0—minimum to 10—maximum).

PIs as an adverse effect of hospital stay. Direct ques-
tion to rate how they consider that the development of 
PIs is an adverse effect related with healthcare (from 0—
minimum to 10—maximum).

Data analysis
Data were analysed using SPSS V.21 (IBM) and MPlus 
7 (Muthén & Muthén, Los Angeles, California, USA).38 
Participants’ characteristics were described by frequen-
cies and percentages or mean and SD. Cases with more 
than three items in the blank (missing data) in the PIPB 
questionnaire were excluded for the analysis.

First, descriptive items statistics were estimated (missing 
values, mean, SD and percentages for each response 
option). The floor and ceiling effects (more than 15% 
of responses in the lowest or highest option39) were anal-
ysed. The adjustment of the total score to a normal distri-
bution was tested using a Q-Q graphics.

To elaborate a structure for the questionnaire, the 
dataset was randomly split into two halves (n=221 and 
n=217). The first half was used to explore dimensionality 
using exploratory factor analysis (EFA) with maximum 
likelihood extraction. The number of factors to extract 
was decided by examining the screeplot40 and by a parallel 
analysis with the Horn’s criteria41 using the MonteCarlo 
PCA software.42 Several rotation methods (varimax, quar-
timax and equamax) were examined to seek an inter-
pretable structure guided by conceptual meaning of the 
factors.40

Then, the second half of data was used to test the model 
by CFA using structural equations analysis with MPlus7. 
The weighted least squares with mean and variance 
adjustment method was used to estimate the parameters 
because the items were ordinal. Several fit indices were 
calculated, relative χ2 (χ2 divided by the df), Comparative 
Fit Index (CFI), Tucker Lewis Index (TLI), root mean 
square error of approximation (RMSEA) and weighted 
root mean square residual (WRMR). Values of good 
fit of the model are: relative χ2<3 (>5 means poor fit), 
CFI>0.90, TLI>0.90, RMSEA<0.08 and WRMR<1.43 The 
values of Modification Index (MI) were revised and the 
changes included in the model, when they were coherent 
with the theoretical model.

Internal consistency was calculated by item-total 
correlation and Cronbach’s alpha.44 Construct validity 
was explored by the known-groups test; comparing one 
group with expected high barriers score versus one group 
with expected low barriers score by a t-test for indepen-
dent groups.

Patient and public involvement
Patients and the public were not involved in the design or 
conduct of the study.

Ethics
Data obtained were anonymous according to the Spanish 
Law of Personal Data Protection. The study was approved 
by the Director of the participants’ hospitals. On the first 
page of the form, participants were fully informed about 
the purpose and procedures of the study, and it was stated 
that the completion and submission of the questionnaires 
implies an agreement to participate. For the collection 
of the questionnaires and to guarantee anonymity and 
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confidentiality, each unit was provided with a box to collect 
the sealed envelopes with the completed questionnaires.

RESULTS
Content validation
The 28 items about potential barriers to PIs preven-
tion drafted, based on the literature review, formed the 
version 1 of the questionnaire. All the items achieved 
enough agreement on relevance and clarity by the 
experts (table 1). The experts proposed two new items: 
‘Variability in implementation and poor adherence of 
care plans’ and ‘Lack of cooperation from family care-
givers at the hospital’, that were included in the question-
naire. The PIPB questionnaire with 30 items (version 2) 
was used to conduct the psychometric analysis in a sample 
of nursing professionals (table 1).

Participant characteristics
A total of 862 RNs and ANs were invited to participate 
and received the questionnaires; and 438 returned them 
filled (response rate: 50.8%). The reasons for not partici-
pating in the study were not requested nor recorded due 
to the anonymity of the survey. Table 2 shows the main 
characteristics of the participants.

Item analysis
The descriptive statistics of the 30 items are shown in 
table  3. Four items (13.3%) have floor effect and two 
items (6.6%) have ceiling effect; but only the item 1 
(shortage of staff to provide preventive care) shows a lot 
of ceiling effect, because one-third of the responses go to 
the highest option. The SD shows that there is a substan-
tial amount of variability in responses.

Validity
Dimensionality
To examine the dimensionality of the questionnaire an 
EFA was performed on the first half of data. The data set 
was adequate for EFA (Kaiser-Meyer-Olkin=0.861; Bart-
lett test p<0.0001). Examining the scree plot and by the 
Horn’s parallel analysis, the number of factors to extract 
was fixed in four. The EFA with maximum likelihood 
extraction with four factors was run and several rotation 
methods explored. Equamax rotation produced an inter-
pretable model with four factors labelled 1—manage-
ment and organisation (12 items); 2—motivation and 
priority (6 items); 3—knowledge (4 items) and 4—staff 
and collaboration (4 items). Four items showed weak 
item-total correlation and/or factor loading lower than 
0.4 in all factors, so they were excluded for the model 
(see online supplemental additional file 1). These items 
were: 10 (Lack of clear management guidelines and insti-
tutional objectives in pressure injuries prevention); 11 
(Difficulty in implementing preventive measures due to 
the instability of patients' conditions); 14 (Cost of preven-
tive products and devices) and 19 (Difficulty in accessing 
scientific literature and bibliographic resources).

The 26-item four-factor model was tested by CFA with 
the second half of data. The first model showed good fit 
and error indices (table 4) but the item 1 had high cross 
loading with all the factors as indicated by values of MI. 
Because this item had also a high ceiling effect, it was 
removed. A second model with 25 items was tested and 
showed a slightly better fit that could be improved with 
a correlation between items 5 and 7, according the MI. 
The final model has an acceptable fit (table 4). The path 
diagram of the factor structure proposed for the PIPB is 
presented in figure 1.

Construct validity
Construct validity was explored by known-groups test. 
The groups were formed based on scores in patient safety 
culture, PI as an adverse effect of hospital stay and atti-
tude towards PIs prevention. The characteristics of the 
subgroups were roughly similar, with only some differ-
ences in the professional category (see online supple-
mental additional file 2). The hypotheses tested were:

►► A high score in the PIPB questionnaire in nursing 
professionals who scored low on patient safety culture. 
Professionals who have a poor perception of the 
importance of patient safety should consider more 
barriers to prevention.

►► A high score in the PIPB questionnaire in nursing 
professionals who scored high in PI as an adverse 
effect. Professionals who considered the PI as an 
adverse effect of hospital stay should also consider 
more barriers for prevention.

►► A high score in the PIPB questionnaire in nursing 
professionals who scored low in attitude towards PIs 
prevention. Professionals who have a less positive 
attitude towards prevention should consider more 
barriers.

The test for mean differences (t-test for independent 
groups) supports two of these hypotheses (table  5); 
providing some evidence that the PIPB questionnaire is 
able to differentiate between professionals who perceive 
more or less barriers for PIs prevention.

Reliability
The internal consistency of the final version of the PIPB 
questionnaire (25 items) was Cronbach’s alpha=0.90 
(95% CI=0.88 to 0.92) (overall) and alpha 0.89 (95% 
CI=0.87 to 0.91); 0.75 (95% CI=0.71 to 0.79); 0.72 (95% 
CI=0.68 to 0.77) and 0.45 (95% CI=0.35 to 0.53) for the 
factors 1, 2, 3 and 4, respectively. No individual item was 
found to increase the alpha if deleted.

The PIPB questionnaire
The final version of the PIPB questionnaire has 25 items 
grouped into four factors. Each item can be rated on a 
4-point scale according to how often respondents perceive 
that the barrier will occur in their usual practice: never 
(scored 0 points), sometimes (1 point), frequently (2 
points) and always (3 points). The total score of the PIPB 
questionnaire was calculated by adding the points for the 
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25 items and had a range from 0 to 75 points; a higher 
score means more barriers perceived. Additionally, it is 
possible to quantify the number of barriers perceived, 
counting the items with the responses frequently or 
always (range: 0–25). The PIPB questionnaire and the 
instructions for scoring can be obtained in the online 
supplemental additional file 3.

DISCUSSION
This study has developed and validated a questionnaire 
to measure the nurses’ perception of the barriers towards 
the prevention of PIs. This instrument is structured as 
a reflective model in which the items reflect the latent 
variable (perception of barriers towards PIs prevention), 

which is supported by high inter-item correlations and 
factorial structure. The instrument was named the PIPB 
questionnaire and has 25 items grouped in four factors: 
management and organisation, motivation and priority, 
knowledge, and staff and collaboration. Taking into 
account the two models used as a framework, these four 
factors may be considered as latent conditions in the 
Reason’s model.33 They are factors that can contribute 
to the development or occurrence of the problem (a 
PI) when an active failure happens. In the Beitz model 
of quality wound care, the barriers in factors 2 (motiva-
tion and priority) and 3 (knowledge) fit into the ‘group’ 
level related to clinicians, and factors 1 (management 
and organisation) and 4 (staff and collaboration) fit into 
the level ‘societal’ related to the organisation and health 
system.

Each item can be rated on a 4-points scale, according 
to how often it is perceived. The PIPB questionnaire has 
good content validity, internal reliability consistency and 
construct validity, and is, therefore, an adequate tool to 
determine the nurses’ perception of the barriers towards 
the prevention of PIs. This questionnaire should not be 
used as a diagnostic tool to identify the actual barriers 
present at hospital units, as that requires a different 
approach.

This new questionnaire is based on a comprehen-
sive literature review and has been evaluated by a panel 
of experts in wound care to support the relevance and 
clarity of each item. This expert evaluation is missing in 
most of the tools for barriers identification described in 
the literature,30 so it is an important feature of this ques-
tionnaire. The literature has provided a framework, based 
on the Beitz32 and Reason33 works, for the construct. The 
‘barriers for the prevention of PIs,’ we defined as ‘A set 
of elements from the health system (organisation, struc-
ture and management) and from individuals (healthcare 
providers, patients and families) that may prevent the 
provision of the standard of care in the prevention of PIs.’

Although five items from the initial pool were removed 
for the final version of the questionnaire, its global 
comprehensiveness is good enough. These items refer 
to issues related with management, staff and knowledge 
that are well covered in the questionnaire. Only one item 
removed refers to the individual level barriers (patient 
conditions) that is a level not covered in this instrument. 
This level could be explored in further studies.

The high internal consistency of the PIPB question-
naire means that all of the items contribute to the global 
construct measured; the Cronbach’s alpha is higher than 
the questionnaire used by Garza et al (alpha=0.72)45 
and similar to other instruments, such as Drake et al 
(alpha=0.81)46 or Mirshekari et al (alpha=0.89).47 Other 
instruments, such as Moore and Price’s questionnaire 
on attitudes, behaviours and perceived barriers, do not 
provide a value of internal consistency for the barriers.27 
When considering the factor structure, three of them have 
an acceptable or good internal consistency; but the factor 
4 ‘Staff and collaboration’ has a poor internal consistency 

Table 2  Sociodemographic characteristics of the sample 
of nursing professionals (n=438)

Variable Frequency* (%)

Gender

 � Female 354 (80.8)

 � Male 52 (11.9)

Age (years)

 � 20–30 7 (1.6)

 � 31–40 57 (13.0)

 � 41–50 162 (37.0)

 � 51–60 192 (43.8)

 � 61–69 16 (3.7)

Professional category

 � Registered nurse 266 (60.7)

 � Assistant nurse 161 (36.8)

Academic degree

 � Technical training (two years) 150 (34.2)

 � Nursing diploma (three years) 228 (52.1)

 � Nursing degree (four years) 27 (6.2)

 � Bachelor (four years) 7 (1.6)

 � Postgraduate: master 15 (3.4)

 � Doctorate 2 (0.5)

Work experience (years)

 � <10 30 (6.8)

 � 11–20 124 (28.3)

 � 21–30 176 (40.2)

 � >31 104 (23.7)

Specific training in PI prevention

 � None 67 (15.3)

 � Basic† 93 (21.2)

 � Multiple‡ 278 (63.5)

*Percentages up to 100% correspond to missing data.
†Acquired in undergraduate.
‡Basic plus conference attendance and/or postgraduate.
PI, pressure injury.  on D

ecem
ber 30, 2020 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2020-041376 on 30 D

ecem
ber 2020. D

ow
nloaded from

 

https://dx.doi.org/10.1136/bmjopen-2020-041376
https://dx.doi.org/10.1136/bmjopen-2020-041376
http://bmjopen.bmj.com/


7Lopez-Franco MD, et al. BMJ Open 2020;10:e041376. doi:10.1136/bmjopen-2020-041376

Open access

which may be due to the small number of items and/or 
to low correlation of some of the items. More studies with 
larger samples are needed to test this four-factor structure 
by CFA.

A key strength of this study is that the PIPB question-
naire has been validated in a large sample of RNs and 
ANs (more than 400) with a robust process of testing 
its psychometric properties. Although the sample that 

Table 3  Item descriptive statistic (n=438)

Item Missing (n) Mean SD Responses values (%)*

Never
(0)

Sometimes (1) Frequently (2) Always (3)

1 7 2.17 0.74 3.9 10.0 52.7 33.4

2 15 1.37 0.73 9.0 50.1 35.0 5.9

3 8 1.31 0.78 15.8 42.1 37.7 4.4

4 23 1.44 0.69 9.4 42.7 45.1 2.9

5 16 1.08 0.78 23.5 47.2 25.6 3.8

6 17 1.64 0.87 9.5 33.7 40.4 16.4

7 13 1.11 0.75 20.2 50.6 26.1 3.1

8 7 1.71 0.82 8.8 26.2 50.8 14.2

9 12 1.35 0.77 12.7 45.1 37.1 5.2

10 12 1.57 0.75 8.0 35.7 48.4 8.0

11 11 1.51 0.73 8.9 37.2 48.2 5.6

12 14 1.46 0.75 10.1 41.0 42.7 6.1

13 13 1.33 0.80 13.6 46.8 32.0 7.5

14 19 1.59 0.72 7.6 33.4 52.3 6.7

15 12 1.33 0.67 9.2 51.9 36.2 2.8

16 9 1.63 0.78 8.2 31.9 49.0 11.0

17 21 1.62 0.76 7.4 33.8 48.7 10.1

18 11 1.22 0.70 11.9 57.6 26.7 3.7

19 16 1.30 0.73 12.1 49.8 33.9 4.3

20 16 1.06 0.78 19.2 58.5 18.7 3.6

21 13 1.41 0.81 13.6 38.8 40.5 7.1

22 18 1.47 0.79 13.1 33.8 46.9 6.2

23 18 1.34 0.75 11.2 50.2 31.7 6.9

24 16 1.34 0.77 14.5 42.7 37.9 5.0

25 11 1.53 0.79 9.1 38.9 41.7 10.3

26 20 1.71 0.76 7.4 27.0 53.8 11.7

27 13 1.72 0.76 6.4 28.5 52.2 12.9

28 19 1.59 0.76 7.6 37.0 45.6 9.8

29 9 1.30 0.75 13.1 49.0 32.4 5.6

30 6 1.59 0.83 10.9 31.5 45.8 11.8

*Percentage of valid responses for each item.

Table 4  Confirmatory factor analysis for the Pressure Injury Prevention Barriers questionnaire

 �  Relative χ2 CFI TLI RMSEA (95% CI) WRMR

Model 1 (26 items) 2.02 0.90 0.89 0.075 (0.067 to 0.084) 1.24

Model 2 (25 items) 2.05 0.91 0.90 0.076 (0.067 to 0.086) 1.20

Model 2 modified (25 items) 1.98 0.92 0.91 0.074 (0.064 to 0.083) 1.17

CFI, Comparative Fit Index; RMSEA, root mean square error of approximation; TLI, Tucker Lewis Index; WRMR, weighted root mean square 
residual.
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participated was not at random, it may be considered 
representative of the population in terms of age, training 
and experience, so it is adequate for a validation study. 
None of the few previously published instruments to 
measure the barriers to PIs prevention had a formal eval-
uation of the reliability and construct validity which limits 
their usefulness in research.26–29 48

The four-factor structure of the new questionnaire 
allows estimating the numbers of perceived barriers 
related to several aspects of healthcare, such as manage-
ment, motivation, staffing or collaboration. We consider 
that it is important to include communication and multi-
disciplinary teamwork among the potential barriers in 

line with recent qualitative studies that have explored this 
phenomenon.49 50

Because the sample of nurses participating in this study 
was not obtained at random, it is possible that there was 
more participation from nurses who were more motivated 
towards PIs prevention, which may have led to an under-
estimation bias of the scores in the PIPB questionnaire.

Some limitations of the study have to be taken into 
account. This questionnaire was not tested for compre-
hension and relevance with the target population in the 
initial phase of development. These aspects should be 
explored in further research with nurses through quan-
titative or qualitative methods. The content validity was 
evaluated by the panel in the initial set of items, but not in 
the final 25-items version. However, since the items in the 
final version were included in the initial set, we think that 
this fact is unlikely to substantially alter the content validity 
of the questionnaire as a whole. Another limitation is that 
the temporal stability of the PIPB questionnaire was not 
evaluated through a test–retest procedure. Although the 
barriers to PIs prevention perceived in a service or unit 
are not expected to change in a short period of time, the 
stability of the scores obtained with the PIPB question-
naire should be explored in further studies.

Since the PIPB has been developed and assessed in 
hospitals, it is not known whether this questionnaire may 
be used in other settings, such as nursing homes, long-
term care or community care; so additional studies are 
needed. Finally, it should be taken into account that the 
evaluation of the psychometric properties was done on 
the Spanish version of the PIPB questionnaire in a popu-
lation of Spanish-speaking nurses. This is a restriction to 
the generalisation of the findings to different contexts 
and languages; the English version of the PIPB question-
naire should be further evaluated in different English-
speaking populations before use.

CONCLUSION
The PIPB questionnaire is a short instrument to measure 
the nurses’ perception of the barriers to PIs prevention. 
This questionnaire has initial evidence of content validity, 
internal consistency reliability and construct validity. 
However, further studies with a representative sample 
of the target population are needed to assess the rele-
vance, comprehensiveness and comprehensibility of the 
questionnaire. Its four-factor structure allows calculation 
of an overall score, but also a score for each factor. The 
identification of perceived barriers is a major initial step 
in assessing whether those barriers are real barriers, and 
whether planning for improvements or changes is needed 
to enable PIs preventive measures to be applied.
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