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Abstract
Background: Pressure injuries are a major public health problem because of their 
impact on morbidity and mortality, quality of life, and increased healthcare costs. 
The Centros Comprometidos con la Excelencia en Cuidados/Best Practice Spotlight 
Organization (CCEC/BPSO®) program provides guidelines that can improve these 
outcomes.
Aims: This study aimed to assess the effectiveness of the CCEC/BPSO® program in 
improving the care of patients at risk of pressure injury (PI) at an acute care hospital 
in Spain.
Methods: A quasi- experimental regression discontinuity design in three periods 
was used: (1) baseline (2014), (2) implementation (2015– 2017), and (3) sustainability 
(2018– 2019). The study population was comprised of 6377 patients discharged from 
22 units of an acute care hospital. The performance of the PI risk assessment and 
reassessment, the application of special pressure management surfaces, and the pres-
ence of PIs were all monitored.
Results: Forty- four percent of patients (n = 2086) met the inclusion criteria. After im-
plementing the program, the number of patients assessed (53.9%– 79.5%), reassessed 
(4.9%– 37.5%), the application of preventive measures (19.6%– 79.7%), and the num-
ber of people identified with a PI in implementation (1.47%– 8.44%) and sustainability 
(1.47%– 8.8%) all increased.
Linking Evidence to Action: The implementation of the CCEC/BPSO® program 
achieved improved patient safety. Risk assessment monitoring, risk reassessment, 
and special pressure management surfaces were practices that increased during the 
study period and were incorporated by professionals to prevent PIs. The training of 
professionals was instrumental to this process. Incorporating these programs is a stra-
tegic line to improve clinical safety and the quality of care. The implementation of the 
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INTRODUC TION

Over the past decade, great efforts have been made to incorporate 
evidence- based practice (EBP) into health care (Curtis et al., 2017). 
However, it is estimated that only 60%– 70% of care is based on 
EBP and 20%– 25% of this is unnecessary or potentially harmful 
(Jordan et al., 2018).

The need to incorporate EBP into healthcare organizations 
has led to the development of theoretical models to guide the 
way in providing care based on the best available scientific evi-
dence. Clinical practice guidelines (CPGs) are considered by 
healthcare organizations and healthcare professionals to be ef-
fective tools for incorporating EBP (Murad, 2017). CPGs have 
evolved into reliable and widely used instruments due to their ef-
ficacy, safety, cost- effectiveness, and person- centered approach 
(Grol et al., 2013). CPGs involve developing a methodology that 
addresses the context, population characteristics, barriers, and 
facilitators that determine their use and the resources available 
(Geerligs et al., 2018), although their publication and dissemination 
do not necessarily lead to translation into practice or systematic 
use (Cahill et al., 2020).

The Centros Comprometidos con la Excelencia en Cuidados/Best 
Practice Spotlight Organization (CCEC/BPSO®) program has been 
developing and supporting healthcare and academic institutions in 
the implementation of CPGs since 2003 (Grinspun & Bajnok, 2018). 
Spain joined this program in 2010, and since 2012, every 3 years, 
public and competitive calls are held for more healthcare centers 
to join (González- María et al., 2020). The methodology used by 
this program is based on the implementation toolkit designed by 
the Registered Nurses' Association of Ontario (RNAO®, 2012). 
Healthcare organizations that implement the RNAO® implemen-
tation toolkit demonstrate positive impacts on care processes 
and patient health (González- María et al., 2020; Quiñoz- Gallardo, 
Barrientos- Trigo, et al., 2021; Quiñoz- Gallardo, Gonzalo- Jiménez, 
et al., 2021). The Hospital Universitario Virgen de las Nieves (HUVN) 
has been working on this program since 2015 with the implemen-
tation of the RNAO® CPG “Risk assessment and prevention of 
pressure ulcers” (Quiñoz- Gallardo, Barrientos- Trigo, et al., 2021). 
Previously, an increase in pressure injuries produced during hospi-
talization was detected (80%). This rate was higher than the national 
average in Spain (65%; Pancorbo- Hidalgo et al., 2014). To reduce the 
rate of pressure injuries, HUVN requested its affiliation with the 
BPSO® program to implement this guide.

Pressure ulcers or pressure injuries (PI) continue to be a public 
health problem due to their morbidity and mortality and impact on 
people's quality of life (European Pressure Ulcer Advisory Panel, 
National Pressure Injury Advisory Panel, & Pan Pacific Pressure 
Injury Alliance [NPUAP, EPUAP, & PPPIA], 2019; Pancorbo- Hidalgo 
et al., 2019). PIs are an adverse effect of health care and an indicator 

of quality of care (Sinn et al., 2016). Their occurrence depends on 
the characteristics of the patient (e.g., mobility, age, comorbidities, 
nutritional level) and of the hospital (e.g., types of medical care and 
nursing staff), leading to increased hospital stays (up to 4.3 days 
more), and increased home care costs (Kim et al., 2019; Porcel- 
Gálvez et al., 2022).

Aims

The purpose of this study was to assess the effectiveness of the 
CCEC/BPSO® good care practice implementation program in re-
ducing PIs produced at an acute care hospital in Spain.

Hypotheses

Three hypotheses were evaluated for this study:

1. H1: The CCEC/BPSO® program does not contribute to iden-
tifying a greater number of patients at risk of developing PIs 
during the hospitalization process

2. H2: The CCEC/BPSO® program, despite identifying these pa-
tients, does not enable at- risk patients to receive preventive 
measures appropriate to their level of risk

3. H3: The application of the CCEC/BPSO® program, despite iden-
tifying these patients and providing them with preventive meas-
ures, fails to reduce the occurrence of PIs

METHODS

Design

A quasi- experimental regression discontinuity study design in 3 pe-
riods was used: Year 2014 baseline (T0), 2015– 2017 implementation 
(T1), and 2018– 2019 sustainability (T2).

Setting and sample

The study was conducted between 2014 and 2019 at a primary 
hospital, HUVN (>500 beds and large metropolitan areas), in the 
National Health System (southern Spain). Twenty acute hospitaliza-
tion units and two intensive care units (ICU) participated, in which 
the identification of patients at risk of developing a PI (risk assess-
ment and reassessment) and the application of preventive measures 
such as pressure management surfaces (SPMS) were carried out, de-
pending on the risk identified.

program has been effective in terms of improving the identification of patients at risk 
and the application of surfaces.
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Inclusion criteria

Patients were included if they were aged 75 years or over and had 
a Barthel less ≤60 and presence of PI risk (using the Braden scale 
or the Comhon index) in the nursing assessment upon admission. 
Pediatric and maternity, day hospital, and resuscitation patients 
were excluded, and 2806 patients were adjusted from an initial pop-
ulation of 6377.

To measure the baseline (T0) and implementation (T1) periods, pa-
tients discharged in the last 5 days of the month were assessed, and for 
the measurement during the sustainability period (T2), the last 5 days 
of each quarter were assessed as established by the CCEC/BPSO® 
program evaluation protocol (Grinspun & Bajnok, 2018; Figure 1).

Measures

The variables were grouped according to the recommendations 
of the guideline “Risk assessment and prevention of pressure ul-
cers” (Registered Nurses' Association of Ontario, 2011) into two 
categories:

1. Process of care:

• PI risk assessment: Number of patients with PI risk assessments in 
the first 24 hours of admission.

• PI risk reassessment: Number of patients with PI risk reassess-
ments upon discharge.

• Special Pressure Management Surfaces adjusted to risk level 
(SPMS): Number of patients who use SPMS depending on the risk.

2. Health outcomes:

• Previous PI: Number of patients with a PI before admission.
• Nosocomial PI: Number of patients who develop a PI during their 

stay at hospital.
• Previous PI and Nosocomial PI: Number of patients with a PI 

before admission and who develop a new PI during their stay at 
hospital.

To include patients at risk, the Braden scale for inpatients was 
used to assess mobility, humidity, sensory perception, activity, 
nutrition, and friction (Braden & Bergstrom, 1994). It is the most 
used worldwide thanks to its ease of use and interpretation of the 
score compared to other scales (Huang et al., 2021). The Comhon 
index was used on ICU patients, measuring level of consciousness, 
mobility, hemodynamics, oxygenation, and nutrition (Leal- Felipe 
et al., 2018). It has a strong correlation with the Braden scale and 
should be used in conjunction with diagnostic impression to provide 
optimal results (Theeranut et al., 2021).

Intervention/recruitment/training

The methodology used by the CCEC/BPSO® program is based on 
the Knowledge for Action model (Registered Nurses' Association of 
Ontario, 2012). In this study, six phases of the action implementation 
model were applied: (1) identification of the problem; (2) adaptation 
to the local context; (3) evaluation of facilitators and barriers; (4) 
adaptation and implementation of the interventions; (5) monitoring 
and evaluation of results; and (6) sustainability.

F I G U R E  1  Sample selection, inclusion, and evaluation criteria.

Population of 6377 patients

Sample of 2086 patients

Baseline Period (T0)
2014

Implementation Period
(T1)

Sustainability Period (T2)
2018-2019

Inclusion criteria
Age >= 75 years and/or Barthel <=60 and/or diagnostic

Evaluation last 3 days of the quarterEvaluation last 5 days of the month
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In period T0, a coordinating team consisting of seven nurses 
was formed and were responsible for implementation, recommen-
dations, and study units selections. Four of the seven nurses had a 
clinical profile and three had management profile. During periods 
T1 and T2, professionals were trained, and data were collected and 
dumped into the CarEvID® online platform of the CCEC/BPSO® 
program.

During period T0, the recommendations were operationalized 
through the study variables. Twenty- two units (20 acute and 2 ICU) 
were included, sequentially, and directly proportional to the preva-
lence of PIs.

During period T1- T2, a total of 231 nursing professionals were 
trained, representing 10.4% of the total staff at the center, per-
forming a total of 41 training activities in T1 and 28 in T2. Figure 2 
describes the expansion process, the number of professionals re-
cruited, and the training activity performed throughout the period 
analyzed.

To reduce the risk of bias, different measures were addressed. 
Homogeneous training was implemented in all units. The content 
was agreed among the trainers according to the recommenda-
tions of the RNAO guide. A section was set up on the hospital 
website with training and training pills. In addition, the same avail-
ability of material resources for prevention was guaranteed in all 
units.

Data collection and recording

The data were obtained from the patients' Digital Health Record 
nursing records after discharge. The data were collected for 6 years 

(2014– 2019) and aggregated by the periods described (T0, T1, & T2). 
The data were collected on the online platform CarEvID®, a com-
mon platform for all CCEC/BPSO®.

Data analysis

A descriptive analysis was performed for each of the variables, ex-
pressing the results by absolute and relative frequencies. Response 
rates were compared between the baseline and implementation pe-
riods (T0- T1), between the baseline and sustainability periods (T0- 
T2) and between the implementation and sustainability periods (T1 
and T2). The statistic used was the chi- square test at a significance 
level of 0.05. The data have been analyzed with IBM SPSS Statistics 
19 Software.

Ethical considerations

This institution, after being selected as a BPSO/CCEC® program 
member center, signed a confidentiality agreement committing 
itself to follow the Good Clinical Practice standards, respecting 
current national and international legislation. In accordance with 
European Union Regulation 2016/679, of the European Parliament 
and Council, dated 27 April 2016, regarding the protection of indi-
viduals with respect to the processing of personal data; the seven-
teenth Additional Provision (Processing of health data) of Organic 
Law 3/18, of 5 December, on the Protection of Personal Data and 
Guarantee of Digital Rights, was complied with. The databases used 
in the evaluation are encrypted and do not contain any personal 

F I G U R E  2  Flow chart of the recruitment and training process.
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information, having previously requested favorable reports of con-
formity from both the Management of the center and the Clinical 
Research Ethics Committee (CEIC [Comité Ético de Investigación 
Clínica]) in the province (Code: T- IGLP- 2020).

RESULTS

The total number of patients evaluated was 6377, with 389 pa-
tients (6.1%) in T0, 3816 (59.84%) in T1, and 2172 (34.05%) in 
T2. The mean age was 63.6 years, of which 56.7% were men and 
43.29% were women. Of this sample, 2806 patients (44%) met 
the inclusion criteria, with the following distribution by periods: 
T0 = 204 (52.4%); T1 = 1837 (48.1%); and T2 = 765 (35.2%). The 
demographic, process of care, and health outcome data are shown 
in Tables 1 and 2.

Regarding the units that took part in the research, 57.90% were 
medical, 37.89% surgical, and 4.20% ICUs. With regard to the care 
process, the number of patients who underwent a risk reassessment 
and to whom SPMS were applied increased significantly (p = .002 
and p = .0001), (p = .0001 and p = .001) between the baseline period 
(T0) and the other periods (T1 & T2; Table 2). The differences in risk 
assessment (RA) between the first and last periods were close to 
significance (p = .026).

Regarding the health outcomes, in view of the results obtained 
in Table 2, we did not observe any differences in PI, neither in previ-
ous nor in nosocomial, and the number of patients who accumulated 
both was very small.

DISCUSSION

This study provides evidence for the translation of knowledge into 
clinical practice by evaluating the effectiveness of the implementa-
tion of the CCEC/BPSO® program in reducing PIs at an acute care 
hospital in Spain. The results add to the broad worldwide evidence 
supporting the need to work to implement guidelines of this type to 
improve care practice. Suggest that risk assessment monitoring, its 
reassessment and the use of special pressure management surfaces, 
over a period of 6 years, have been common practices incorporated 
by nurses to prevent PIs in patients. Therefore, applying the CCEC/
BPSO® program, which uses a structured methodology aligned with 
evidence- based practice, achieves progressive changes in practice in a 
specific clinical context.

The percentage of patients who met the inclusion criteria 
and were identified as at risk (44%) was lower than that found by 
Chaboyer et al. (2017) at four acute care hospitals (56.9%), but higher 
than that described by Lorente- Granados et al. (2020) at another 

TA B L E  1  Demographic results during study periods

Period

2014 2015–­2017 2018–­2019

Baseline (T0) Implementation (T1) Sustainability (T2)

n (%) n (%) n (%)

Sample (n = 2806) 204 (52.4) 1837 (48.1) 765 (35.2)

Demographics

Mean age (years) 73.42 71.80 71.66

Gender- Male 108 (52.94) 986 (53.67) 412 (53.92)

TA B L E  2  Process of care and health outcome results: comparison between periods T0 (baseline), T1 (implementation), and T2 
(sustainability)

Process of care T0- T1 T0- T2 T1- T2

T0 T1 T2 Χ2 p Χ2 p Χ2 p

RA 110 (53.9) 1161 (63.2) 608 (79.5) 0.74 .39 4.9 .026 1.86 .17

RRA 10 (4.9) 370 (20.1) 287 (37.5) 9.24 .002* 25.06 <.0001* 5.26 .02

SPMS 29 (19.6) 608 (55.4) 546 (79.7) 17.09 <.0001* 36.34 <.001* 4.37 .04

Health outcomes

PPI 2 (0.98) 89 (4.84) 36 (4.7) 2.56 .11 2.44 .12 0002 .96

NPI 1 (0.49) 57 (3.1) 23 (3.0) 1.89 .17 1.80 .18 0001 .97

PPI + NPI 0 9 (0.5) 1 (1.1) 0.5 .48 1.1 .29 0.23 .63

Total PI 1.47 8.44 8.8

Abbreviations: NPI, nosocomial pressure injury; PPI, previous pressure injury; RA, rRisk assessment on admission; RRA, risk reassessment on 
discharge; SPMS, special pressure management surface; T0, baseline; T1, implementation; T2, sustainability.
*Tests that remained significant (p < .05) after the Bonferroni sequential adjustment (Rice, 1989).
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4 hospitals (33.6%) of patients at risk of a PI. However, Chaboyer 
et al. (2017) used broader criteria (>18 years of age, expected hospital 
stay >48 h, and presence of reduced mobility) and Lorente- Granados 
et al. (2020) included the pediatric population in their study sample.

The homogeneity of the results obtained in the demographic 
variables, both for age and gender, with an almost negligible range, 
is noteworthy. These variables may help to determine the risk of suf-
fering from a PI. A comparison of the mean age in the study popu-
lation showed an increase of 8.7 years and a higher percentage of 
males (53.67%). These results are consistent with Kayser et al. (2019) 
who found that for every additional 10 years of age, the risk of devel-
oping a PI increased by almost 20%, and that men were 40% more 
likely to develop a PI.

Process of care

A risk assessment on admission, its reassessment, and the use of 
SPMS have been increasing over the years analyzed, reaching sig-
nificant differences compared to the baseline period in most cases. 
By comparing the results with those obtained by Scovil et al. (2019), 
who implemented a program of preventive measures over 5 years, 
a greater increase in risk assessment was observed (48 points) than 
that obtained in our study (25 points), which may be due to a lack of 
training of the professionals in our units incorporated during the last 
period of the process (López et al., 2017).

Regular reassessment of PI risk is an internationally endorsed 
recommendation, although the optimal frequency of this re-
assessment has not been established in the literature (NPUAP, 
EPUAP & PPPIA, 2019). Studies such as that of Lorente- Granados 
et al. (2020) provided percentages of compliance with risk reas-
sessment, whereas others integrate them into risk assessment 
(Scovil et al., 2019; Smith et al., 2018), with no possibility to com-
pare them. In this study, we started with very low reassessment 
percentages, which went from 4.9% to 37.5%, approaching the 
one reached by Lorente- Granados et al. (2020), 42.1%. Therefore, 
we agree on the need to perform risk reassessments that guar-
antee a follow- up of the vulnerability of these patients and in-
crease the percentages, as pointed out by Scovil et al. (2019) and 
Smith et al. (2018), by training professionals in specific aspects 
of comprehensive risk assessment, and in identifying key factors 
in changes in patient health status using multimodal intervention 
strategies (Porter- Armstrong et al., 2018).

The most important intrinsic risk factor when applying preventive 
measures is immobility, with postural changes, early mobilization, and 
the use of pressure- reducing support surfaces in at- risk areas being the 
measures to be applied (NPUAP, EPUAP & PPPIA, 2019; Registered 
Nurses' Association of Ontario, 2011). This research analyzed a spe-
cific measure, namely the frequency of SPMS application in at- risk pa-
tients, with significant improvements obtained during the study period 
(19.6% -  79.7%). These figures are higher than those of other studies 
that reach maximum figures of 68% (Chaboyer et al., 2017; Latimer 
et al., 2016; Lorente- Granados et al., 2020; Scovil et al., 2019).

Finally, it is worth noting that there were no significant differ-
ences in any of the variables between the implementation period 
(T1) and the sustainability period (T2), which may indicate that im-
provements are already achieved from the first period.

Health outcomes

Regarding the presence of PIs, although no statistical differences 
were detected, this study found an increase in this type of injury 
from the baseline period (T0) to the implementation (T1) and sus-
tainability (T2) periods. This can be explained by the awareness of 
professionals from the implementation period of the injury detec-
tion recommendations, rather than by the actual increase in injuries. 
The increase in staff training has led to an increase in their aware-
ness of recording, which different studies identified as one of the 
main barriers (Crunden et al., 2022).

In addition to intervening in staff training, Padula et al. (2016) 
propose intervening in hospital leadership by encouraging an orga-
nizational culture change through participation in quality improve-
ment programs that are committed to working with EBP. Even so, 
it may be difficult to measure the direct impact of staff training on 
clinical outcomes for patients, as concluded in the systematic review 
by Wu et al. (2018). Sufficient time may not yet have passed for the 
incorporation of these preventive recommendations to achieve an 
objective reduction in these injuries, with continued monitoring 
over a long period of time necessary for them to take hold (Fleiszer 
et al., 2016).

In the wider global clinical community, this research shows that 
working with evidence implementation programs in nursing care, 
such as the CCEC/BPSO® program, ensures that nursing profes-
sionals are up to date in applying quality care, improving the safety 
of patients.

Limitations

The main study limitation is the retrospective design. Collecting data 
from clinical records is dependent on their accuracy and may not fully 
reflect the reality of care practice, leading to an underestimation of 
some variables (Torra- Bou et al., 2016). This is the case with the SPMS 
variable, which had to be extracted from the nursing records.

It is possible that some other preventive interventions like pos-
tural changes or dressings which could affect the effectiveness of 
this program were not evaluated, as it has been shown that multiple 
intervention programs are more effective than measures applied in 
isolation to prevent PIs (Gaspar et al., 2019).

Implications for future research

This study adds to what has been contributed by other studies that 
investigate the impact of evidence implementation programs in the 
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field of nursing care, for the formulation of clinical safety and care 
quality policies in healthcare organizations (Gaspar et al., 2019; 
Ruzafa- Martinez et al., 2021). The topic requires further research 
on how sustainable these programs are within organizations. For 
future research, it will be necessary to analyze how the practice 
context influences the degree of implementation of recommen-
dations on PI prevention, organizational characteristics, or the 
lack of skills in EBP (Moya- Suárez et al., 2018; Nelson- Brantley & 
Chipps, 2021). The structured clinical education of nurses in EBP 
(Välimäki et al., 2018) or the creation of specific spaces that favor it, 
with limited resources and without overburdening nurses, is impor-
tant (Renolen et al., 2020).

Linking evidence to action

• The implementation of the CCEC/BPSO® program at an acute 
care hospital contributed to increased identification and fol-
low- up of patients at risk of PIs, and increased implementation of 
preventive measures to avoid new PIs.

• The implementation of the CCEC/BPSO® program is an innova-
tive strategy within healthcare organizations. It contributes to im-
proving clinical practice environments through the commitment 
and training of nursing professionals.

• The training of professionals must be a constant throughout the 
process.

• Improvements achieved in the implementation phase are main-
tained in the sustainability phase. However, long- term studies are 
needed to assess the sustainability of these improvements.

CONCLUSIONS

This study adds to the collection of intervention studies that address 
the improvement and maintenance of EBP programs in nursing, and 
in health services in general. In response to hypotheses H1 and H2 
stated in the objectives, the CCEC/BPSO® program has been effec-
tive in the settings implemented, improving the identification of pa-
tients at risk of PIs, and the implementation of preventive measures. 
As a conclusion to hypothesis H3, there has been no decrease in PIs 
during the study years and the number of injuries has remained the 
same. Long- term monitoring of this type of program is necessary to 
ensure that improvements in the care process have an impact on 
patients' health outcomes.

The implementation methodology used has been successful in 
incorporating EBP into nursing. Organizations willing to support this 
type of program will be able to improve the skill level of their pro-
fessionals, develop friendlier working environments, and encourage 
professional commitment to safe and quality care.
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