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Evaluation of educational technology on pressure injury based on
assistance quality indicators

Avaliacdo de tecnologia educativa sobre lesao por pressdo baseada em indicadores de
qualidade assistenciais

Luana Nunes Caldini!, Thiago Moura de Araujo? Natasha Marques Frota? Livia Moreira Barros? Leonardo
Alexandrino da Silva*, Joselany Afio Caetano*

Objective: to evaluate the contribution of educational technology on pressure injury regarding assistance quality
indicators. Methods: a quasi-experimental study, with the design before and after the educational intervention,
related to an online course on pressure injury. Data collection was done in three phases: the gathering of
pressure injury indicators; implementation of the educational intervention; and post-intervention evaluation
of the patients. Results: 47 patients were evaluated in each phase. The risk assessment and the description of
the skin in the admission presented higher figures after the educational intervention. Description of preventive
measures was higher in the educational post-intervention group, which presented a high-level index in the
pre-intervention group (80.9%). The number of patients with pressure injury decreased from 53.2% to 42.6%
(p=0.500). Conclusion: the impact of the communication and information technology was observed, especially
on the decrease of occurrence of injuries.

Descriptors: Wounds and Injuries; Pressure Ulcer; Education, Distance; Intensive Care Units; Inservice Training;
Nursing.

Objetivo: avaliar a contribuicao de tecnologia educativa sobre lesdo por pressdo em indicadores de qualidade
assistenciais. Métodos: estudo quase experimental, com delineamento antes e depois de intervencido educativa,
relacionada a curso on-line sobre lesdo por pressao. Coleta de dados composta por trés etapas: recolhimento
de indicadores sobre lesdo por pressao; aplicagdo da intervengdo educativa; e avaliacdo dos pacientes pds-
intervencdo. Resultados: foram avaliados 47 pacientes em cada etapa. A avaliagdo de risco e descri¢ido da pele
na admissdo apresentou valores superiores apods intervencdo educativa. Descricdo de medidas preventivas foi
superior no grupo poés-intervencdo educativa, o qual apresentava elevado indice no grupo pré-intervengao
(80,9%). O numero de pacientes com lesdo por pressido diminuiu de 53,2% para 42,6% (p=0,500). Conclusao: o
impacto da tecnologia de informagdo e comunicagdo foi observado, principalmente na diminui¢do da incidéncia
de lesoes.

Descritores: Ferimentos e Lesées; Ulcera por Pressdo; Educacdo a Distancia; Unidade de Terapia Intensiva;
Capacitacdo em Servigo; Enfermagem.
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Introduction

The proposal for training programs is usually
developed within the health institution, managed by
the continuing education program, or by specialized
companies contracted for such purpose. Currently,
training and qualification programs are key in the
analysis of assistance indicators, in promoting the
patient’s safety, on the occurrence of adverse events
and their severity. In nursing, these indicators are es-
sential when monitoring the quality of the assistance
and to the evaluation of the needs for a redirection of
the professionals. Among these indicators, there are
those related to pressure injuries, found mainly in cri-
tical care units™,

The incidence and prevalence rates of pressure
injury vary in different sceneries of care and the hi-
ghest proportions are found in patients under inten-
sive care and the elderly with neurologic and mobility
deficit. In the United States, it is observed a prevalence
of pressure injuries from 8.8% to 9.3%, in critical pa-
tients(z)_ On the Brazilian context, it is observed a pre-
valence of 18.8% of pressure injuries, in the institutio-
nalized elderly; and from 17.7% to 35.2%, in subjects
under intensive care units®.

The incidence of pressure injuries has also be-
come an important indicator of the quality of nursing
care, making possible to analyze cases regarding its
distribution, patients’ vulnerability and places they
are more frequent. This indicator is used to guide
preventive measures for the injury, supports the plan-
ning, the management and the evaluation of the nur-
sing actions, besides guiding the nursing team throu-
gh educational actions®.

Researches show the importance of reducing
the incidence of pressure injuries by prevention and
risk factors identification, what can be done through
permanent education of the multi-professional team,
with practice based on evidence, when it is establi-
shed the relationship between the knowledge and the
clinical experiences™®.
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Undeniably, the technology emerges as a valu-
able tool to the solution of the pressure injury proble-
matics, because besides the technologies related to
products and processes for the prevention and treat-
ment of pressure injuries, it has increased the possi-
bilities of developing information and communication
technologies to answer to the qualification needs of
health professionals(®.

Having said that, because it is something new
in the assistance practice, there are still many limi-
tations by health professionals regarding the use of
communication and information technologies. In this
context, nurses present gaps related to the use of the-
se technologies, to the knowledge of computing and to
the lack of motivation to use these resources, as well
as the shortage of studies that demonstrate evidence
of the effectiveness of this use in the qualification of
these professionals?.

The evaluation of the training and qualification
results has as the main role to seek for improvement
in actions, supporting the decisions and reorienting
initiatives, what generates changes on the way plan-
ning and resources are acquired, becoming a criticism
mechanism®, The evaluation of educational programs
aims to identify whether the proposed goals were re-
ached, what implies practical results measurements
and impact on the work. In order to find the influence
of these programs on the practice of the trainer, one of
the most used strategies has been to compare levels of
knowledge and the professional performances before
and after being submitted to the educational interven-
tion®.

When considering the importance of this the-
me, the nurse’s actions when taking care of the pres-
sure injury patient and the incremental use of educa-
tional technologies, it was defined as the objective to
evaluate the contribution of the educational technolo-
gy on the pressure injury regarding the quality assis-
tance indicators.
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Methods

A quasi-experimental study, with design be-
fore and after the use of the communication and in-
formation technology (educational intervention) on
pressure injury. The sample was composed of patients
hospitalized in the intensive care unit, of a large uni-
versity hospital, in the city of Fortaleza, Ceara state,
Brazil. Eligibility criteria was used only for the com-
position of the patients sample: age - over 18 years,
and the risk of pressure injury was obtained from an
worldwide accepted scale?. Subjects were excluded
when their time of stay was below 48 hours at the
unit, due to the short period of assessment of selected
indicators.

During the study period, there was the admis-
sion of 69 patients before intervention and 73 patients
after the intervention. From these, after applying the
criteria for inclusion and exclusion, resulted in a sam-
ple of 47 patients before and after the intervention.
Regarding the nurses, those who accepted to partici-
pate in the study were included, resulting in a total
number of nine professionals.

The period of data collect was from June to
December 2015, divided in three phases. In the first
phase was done the collection of the quality assistance
indicators related to the prevention and treatment for
pressure injury on the patients’ medical reports and
the evaluation of the patients before (first group) the
use of the educational intervention and, in the second
phase, the communication and information technolo-
gy was employed with the nurses. In the third phase,
there was the collection of the quality assistance in-
dicators, related to the prevention and treatment for
pressure injury, and the evaluation of the patients af-
ter (second group) the educational intervention.

In the first phase, in order to collect indicators
before and after intervention, an application form was
elaborated to data collect of relevant information rela-
ted to the patients assisted in the intensive care unit,
such as social data (age, gender); and cares related to
the prevention and treatment for pressure injury, such

as the injury description, area of injury and nurse care.

In the second phase, the educational interven-
tion was applied. The communication and informa-
tion technology used in this study was developed by
the Nursing School of the University of Sdo Paulo, whi-
ch was submitted to the validation process by specia-
listsV. The communication and information techno-
logy is self-taught and it has a workload of 20 hours
and encompasses the physiopathology aspects of the
pressure injury, as well as prevention and treatment,
currently, it is inserted in the platform Moodle of the
referred institution, under the title, “Course Ulcer by
Pressure Online”. Initially, it was established a time
frame of 30 days for the beginning and conclusion of
the course, although it was extended for an additional
60-day period. It is emphasized that the evaluation of
this communication and information technology was
performed in this study by the comparison of the in-
dicators before and after the implementation of the
course.

The collected data were organized and tabu-
lated with Microsoft Office Excel® 2010 and analyzed
with the Software of Statistics Analysis SAS for Win-
dows® (version 9.3) for variable crossing and to per-
form the statistic tests Chi-squared, Student’s t-test,
Fisher’s Exact Test, and U by Wilcoxon-Mann-Whitney
Test. It was also generated the calculation of mean,
median, standard deviation and confidence interval. It
was considered the significance level of 5% (p<0.050).
The presentation of the data was carried out on tables
with a direct description of the information.

The study complied with the formal require-
ments contained in the national and international
regulatory standards for research involving human
beings, approved by the Research Ethics Committee,
with CAEE: 42410915,0,0000,5576.

Results
Ninety-four patients were evaluated, 47 of them

before and 47 after the intervention. In the first phase
of the study, those 47 evaluated patients make up for
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68.1% of the hospitalized individuals, who were on
total of 69 patients. In the second phase, 73 patients
were admitted, whereas 64.4% were investigated.

Regarding the patients, 56 (59.6%) were fema-
le. Regarding age groups, it was found that the most
prevalent group was 261 years (51.1%), with an ave-
rage of age 56.45 (DP + 19.14).

Concerning the reasons for the admission into
the intensive care unit, three systems stood out as
the causes for admission before the intervention: 14
(29.8%) due to cardiovascular; 11 (23.4%) hepatic;
and 11 (23.4%) respiratory. After the intervention,
three causes for admission stood out: 15 (31.9%) due
to cardiovascular; 12 (25.5%) sepsis; and 12 (25.5%)
respiratory. The number of deaths was 17 (36.2%)
among patients before the educational interven-
tion, and 20 (28.3%) after, observing in this relation
p=0.164. Concerning the variables: age, gender, cause
of admission, origin, death, and clinical history, there
were no significant statistical differences among the
patients in the two phases of the data collect.

In Table 1, there is a description of variables
related to the pressure injury and some quality assis-
tance indicators for these types of injuries: risk asses-
sment, skin evaluation in the admission and descrip-
tion of preventive measures. The risk assessment for
pressure injury in the admission was superior in the
second group, with 34 (72.3%) patients assessed. The
skin description was not performed in 27 (57.4%) of
the evaluated patients, on the first group, whereas the
second group had this description slightly above half
of the subjects, 24 (51.0%).

The description of preventive measures, regar-
ding the patients evaluated before and after the inter-
vention, presented a high percentage, above 90.0%,
in the second group. As preventive measures on the
patients’ records, stood out: use of the Braden risk as-
sessment scale, use of pyramidal and air/water mat-
tresses, usage of skin moisturizer products, protective
dressing on risk areas in order to prevent pressure
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injuries, skin hygiene and change of decubitus. The
initial risk assessment was done with an institutional
form of nursing assistance systematization.

It was observed that the indicators of risk as-
sessment for pressure injuries in the admission, of
skin description and of preventive measures showed a
higher percentage after the educational intervention,
but statistical difference was not found (p>0.050).

Table 1 - Distribution of risk assessment in the ad-
mission, of skin description and of preventive measu-
res in patients evaluated before and after the educa-
tional intervention (n=47)

Before After
Variables p”
n(%) cr n(%) cr

Risk assessment in the admission

Yes 26 (55.3) 40.12-69.83 34 (72.3) 57.36-84.38

No 21 (44.7) 30.17-59.88 13 (27.7) 15.62-42.64 0639
Skin description in the admission

Yes 20 (42.6) 28.26-57.82 24 (51.0) 36.06-65.92

No 27 (57.4) 42.18-71.74 23 (49.0) 34.08-63.94 0:665
Description of the pre-
ventive measures

Yes 38 (80.9) 66.74-90.85 43 (91.5) 79.62-97.63

No 9(19.1) 9.15-33.26 4 (8.5) 2.37-20.38 072

“CI: Confidence Interval (95%); ™ Yates corrected Chi-squared Test (x*Yates)

When counting the injuries, it was taken into
consideration the total number of pressure injuries
in the admission and after the hospitalization. The
highest occurrence happened in the first group, whi-
ch 25 (53.2%) patients presented injuries. However,
it is necessary to highlight that 19 (40.4%) patients
presented pressure injury in the admission, whereas
the second group presented 14 (29.8%). The occur-
rence of pressure injury in the admission before and
after the intervention showed a significant statistical
difference (p=0.046). The description of interventions
with patients was higher in the second group and it
did not show statistical difference when compared to
the first group (p=0.399) (Table 2).
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Table 2 - Distribution of pressure injury for the pa-
tients before and after the educational intervention
(n=47)

Before After
Variables e
n(%) cr n(%) cr
Patients with pressure injury
Yes 25(53.2) 38.08-67.89 20 (42.6) 28.26-57.82
0.500
No 22 (46.8) 32.11-61.92 27 (57.4) 42.18-71.74
Pressure injury in the admission
Yes 19 (40.4) 26.37-55.73 14 (29.8) 17.34-44.89
0.046
No 28 (59.6) 44.27-73.63 33 (70.2) 55.11-82.66
Description of interventions
Yes 35(74.5) 59.65-86.96 42 (89.4) 76.90-96.45
0.399
No 12 (25.5) 13.94-40.35 05 (10.6) 3.55-23.10

'CI: Confidence Interval (95%); ™ Yates corrected Chi-squared Test (x*Yates)

The data related to the number of patients and
of injuries, before and after the educational interven-
tion, was identified by a descriptive way: 15 (31.9%
and CI=19.09-47.12) patients developed pressure
injury after the admission in the pre-intervention
group; and 9 (19.1% and CI=9.15-33.26) in the post-
-intervention group, however, there was no significant
statistical difference between groups, with value of
p=0.236.

The patients before the educational interven-
tion presented a frequency of 55 injuries, of those, 26
(47.8%) developed after admission. The subjects eva-
luated after the educational intervention presented a
frequency of 29 injuries, of those, 12 (41.4%) develo-

ped after admission. The difference in the number of
injuries before and after the educational intervention
was 26 injuries and the difference of the injuries deve-
loped only after the admission into the intensive care
unit was 14 cases. Some patients presented more than
one injury.

The patients with skin injury before and after
the educational intervention presented a variation in
the number of injuries, however, for the calculation of
the prevalence of the pressure injury in the intensive
care unit, it was taken into consideration both, the to-
tal number of patients with injury, as well the number
of patients admitted in the period, which was 69, in
the first group; and 73, in the second. Therefore, it was
identified the prevalence of pressure injuries of 36.2%
and 27.4%, in the first and second groups respective-
ly. The occurrence of pressure injury was 31.9% and
19.1%, in the period before and after the educational
intervention, respectively. It was found a difference
of 12.8% of new pressure injury cases between the
groups.

The mean of admission, calculated in days was
higher in the pre-intervention group, consequently,
the other items presented higher figures when related
to the post-intervention group. The difference in days
of hospitalization between groups pre and post-ad-
mission was 4.47 days. The mean of hospitalization
days in the intensive care unit and the occurrence of
pressure injuries in the admission presented signifi-
cant statistical association only in the pre-educational
intervention group (p=0.043) (Table 3).

Table 3 - Distribution of the mean of days of hospitalization, risk assessment and description of pressure injury

on the patients that presented injury before and after the educational intervention (n=47)

Before After p’
variables Mean ;::2;‘3:;1 Minimum Maximum Mean ;Z?:;:;Zi Minimum Maximum
Hospitalization (days) 17.92 (+20.56) 3 102 13.45 (+8.90) 4 31 0.903
Risk Assessment (days) 8.72 (+16.65) - 86 4.40 (+4.33) - 20 0.211
Description of injury (days) 7.84 (¢16.65) - 84 5.65 (£5.01) - 17 0.596

"Wilcoxon-Mann-Whitney U Test
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Compared to the mean hospitalization days,
there was a higher proportion of risk assessment in
the first group (48.7%) in relation to the second group
(32.7%). Proportionally, the first group had a discreet
higher figure (43.7%) in relation to the second group,
regarding the item description of the injury in days
(p=0.596). Despite that, it is important to emphasi-
ze that the daily description of the pressure injuries
by the participant nurses reached a percentage be-
low 50.0% in both groups. Among the patients with
pressure injuries there was no significant difference
in days of hospitalization, risk assessment and des-
cription of the injury (p>0.005). Therefore, it was ob-
served that the first group showed a higher mean of
hospitalization days, contributing to more days of risk
assessment in the first group (Table 3).

Discussion

This study presents limitations deriving from
the methodological layout implemented, such as
cross-sectional and punctual evaluation of the inves-
tigated variables, what may become an obstacle to the
generalization of the results to other realities.

The evaluation of patients before and after the
educational intervention showed similarities regar-
ding demographic and clinical characteristics of the
47 patients evaluated in each group. Although the
intervention had been performed directly with the
nurses, the clinical condition of the patients plays
a primary role in the evaluation of health indicators
related to the prevention and treatment of pressure
injuries, with this aspect discussed within the course
used in this research.

After the educational intervention, it was obser-
ved an increase in the risk assessment, skin descrip-
tion, and preventive measures in the studied intensive
care unit. In a study carried out among 468 patients,
the prevalence of pressure injuries decreased from
6.6% to 2.5%, after educational intervention®. In a
randomized clinical trial performed in 29 European
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asylum like institutions that analyzed educational in-
terventions and monthly on-site orientations on pres-
sure injury, in the items: urinary incontinence, weight
loss and decreasing daily activities of elderly people.
These interventions improved significantly the qua-
lity of the service (p=0.020) and decreased the inci-
dence of pressure injury (p=0.050) and of weight loss
(p=0.050), in comparison with the European asylum
like institutions that did not receive the educational
intervention®?.

In accordance with the results of the previous
research, another study that evaluated an educatio-
nal campaign in a Brazilian school hospital, after 127
evaluations, it was identified an improvement in the
repositioning (p=0.002), in the repositioning tech-
nique (p=0.001), in the head-of-bed elevation below
45 degrees (p<0.001) and in the elevation of the he-
els (p<0.001). The campaign took place in two units
and the adoption of the recommendations made by
the National Pressure Ulcer Advisory Panel/European
Pressure Ulcer Advisory Panel was higher in the sector
that had more adherence to the educational action®®,

Although the incidence of injuries is a clear and
direct demonstration of the real situation of an institu-
tion regarding pressure injuries, other indicators that
show the good quality of the nursing assistance must
be considered. The description of interventions rela-
ted to the cares with the patient in order to prevent in-
juries increased in the post-educational intervention
group, although the nurses already use to describe
interventions in more than 70.0% in the first group
of patients evaluated. The description of the injury
did not show improvement after the intervention. The
concerning in describing the injury is reinforced by
the majority of the protocols developed to the follow-
-up and prevention of the pressure injury, and it is one
of the recommendations from the National Pressure
Ulcer Advisory Panel and from the European Pressure
Ulcer Advisory Panel, besides the relevance for moni-
toring patients and developed actions®¥,

Educational actions intended to the nutritional
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support, aiming an individual with injuries under tre-
atment at outpatient level, were developed by Ameri-
can nurses who identified the lack of barriers on the
adherence to the conduct applied in the actions and
the low cost of this strategy. At the end of the interven-
tion, the cost was less than eight dollars per patient®.
These studies show the need to control the variables
analyzed before and after in order to obtain fidelity in
the results, as well as the feasibility of the proposed
interventions.

The discussion about the use of scales for risk
assessment to pressure injury does not nullify the
responsibility of nurses to perform a rigorous evalu-
ation to detect risk factors, including those that are
not covered by the implemented instruments, such as
age, gender, medicines and the performance of surgi-
cal procedures. The use of scales fosters the health of
the patients because it better evaluates the possibili-
ty of developing pressure injury than a professional
using individual knowledge separately. The scores
that show risk help the professionals to perform more
effective preventive cares, especially in subjects with
lower scores or equal to 13. Associated with these fac-
tors, the use of effective preventive measures decrea-
ses the predictive figure of the risk assessment scales
for pressure injury®?9),

The use of online teaching fosters learning and
stimulates nurses and nursing students to seek more
information to meet the demands. A study shows a
greater interest of the subjects about this theme, as
well as an increase in the use of distance learning me-
thodologies®”.

The results point to the reality of an intensive
care unit and the problematics of the pressure injuries
influencing the routine and the prognosis of patients.
The prevention actions must be considered as prio-
rities in these sectors of critical care, due to the high
risk to develop injuries. The educational interventions
must follow the new educational models, mainly the
online tools.

Conclusion

It was observed the positive impact of the
adoption of the communication and information tech-
nology in an intensive care unit, mainly regarding the
decreasing of the incidence and prevalence of pressu-
re injury. The description and performance of preven-
tive measures concerning the pressure injury, the risk
assessment of patients in the admission and the initial
description of the injury in stage 1 presented an incre-
ase after the educational intervention.
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