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AbstrAct — Data collection and evaluation of that data is crucial for effective 
quality management and naturally also for prevention and treatment of pressure 
ulcers. Data collected in a uniform manner by nurses in clinical practice could be 
used for further analyses. Data about pressure ulcers are collected to differing de-
grees of quality based on the local policy of the given health care facility and in 
relation to the nurse’s actual level of knowledge concerning pressure ulcer identi-
fication and use of objective scales (i.e. categorization of pressure ulcers). There-
fore, we have developed software suitable for data collection which includes some 
educational tools to promote unified reporting of data by nurses. A description of 
this software and some educational and learning components of the tool is pre-
sented herein. The planned process of clinical application of the newly developed 
software is also briefly mentioned. The discussion is focused on the usability of the 
online reporting tool and possible further development of the tool.

INTRODUCTION
The possibility of analysing the occurrence of pres-

sure ulcers (PU) in patients is an important issue, but 
in neither the Czech Republic nor internationally is 
there any uniform methodology for collecting the nec-
essary data that would sufficiently help monitor pa-
tients with PU. Most of the PU assessment methods 
are based on the local know-how of the individual 
departments or managers and healthcare providers, 
or they are performed within isolated local prospec-
tive and retrospective studies. In most studies the evi-
dence-based classification of PU prepared by the Pres-
sure Ulcer Advisory Panel (EPUAP) is not followed. 
Thus, sharing of data and comparison of incidence or 
prevalence data nationwide and even internationally 
is impossible. In clinical settings without any system-
atic, ongoing and validated pressure ulcer (PU) regis-
tration system, estimating the incidence and preva-
lence of pressure ulcers will mostly prove an academic 
and time-consuming exercise, one leading to impre-
cise estimations [1]. Nonetheless, information on PU 
occurrence is considered an indicator of healthcare 
quality and is important for assessing the costs of 

providing healthcare connected to the occurrence of 
PU and their consequences (prolonged hospitalization, 
increased costs of treatment, influence on the patient’s 
quality of life etc.) [2–4]. In the Czech Republic, there 
is no database specifically designated for providing 
unambiguous data on the prevalence and incidence 
of PU. Furthermore, until now there has not been any 
uniform platform for data collection concerning PU 
at the national level. The aim of the presented pro-
ject (“The register of decubitus ulcers – integration 
strategy for monitoring and preventive interventions 
on the national level”) is to establish a standardized 
methodology and define it uniformly for PU report-
ing, as well as to prepare a useful electronic tool for 
monitoring of PU which is to be piloted in three uni-
versity hospitals in the Czech Republic. The authors 
are aware that the real incidence of pressure ulcers is 
underestimated in the administrative data (i.e. in the 
local registry of adverse events or incident reporting 
or in the National Registry of Hospitalized Patients – 
NRHOSP). So, these project activities aim to stress the 
importance of collecting PU prevalence and incidence 
data as an effective measure of healthcare and patient 
outcomes and to identify facility trends for quality and 
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safety evaluation. As project leaders understand that 
prevalence rates are commonly cited to suggest the de-
velopment of relevant and innovative care, pressure 
ulcer incident data is likely to be a better indicator of 
an organization’s performance in pressure ulcer pre-
vention and damage minimization [1]. Hospital-ac-
quired pressure ulcers (HAPUs) remain a serious iat-
rogenic problem threatening patient safety and there 
is need to recognize whether the wound was format-
ted before admission to the hospital or during the hos-
pitalization. The relationship between patients and 
direct care staff who have an impact on HAPUs is, how-
ever, imprecise, conceptually problematic and opera-
tionally difficult [5]. The data must be collected in a 
uniform manner to capture the scale of wound care. 
The conventional approach is to record details of ulcer 
care such as treatment strategies, dressings, antibi-
otics, analgesics, investigations, hospital admissions 
and surgical interventions at each patient contact over 
the period from the first presentation to wound heal-
ing [6].

All important details could be monitored, stored 
for a long time and also retrieved easily only through 
a well-planned electronic monitoring system which 
is user-friendly, allows extraction of important data 
concerning delivery of care and will not increase the 
burden on healthcare givers (especially nurses). An-
other aspect which must be taken into account is the 
lack of training for a unified assessment of PU (not all 
hospitals in the Czech Republic use the suggested ev-
idence-based EPUAP classification). Another factor is 
the insufficient use of objectifying scales for assess-
ing the overall condition of the patient by nurses in 
the clinical setting.

METHODS
The article presents a newly prepared electronic 

software tool (database) for monitoring PU incidence 
in the clinical setting. The possible benefits and risk of 
the collected data and uniform evaluation of the pa-
tients with PU is discussed. Particularly the elements 
and components enabling education of nurses con-
cerning the uniform evaluation of PU and patients’ 
overall status are highlighted. The presented software 
electronic tool is intended to be useful for objective re-
cording of patient characteristics and uniform PU clas-
sification. This tool should not increase the workload 
and burden on nurses, but rather to enable nurses to 
gain further experience and expertise, as well as to 
monitor the influence of preventive clinical processes 
of care on HAPU incidence and prevalence.

General description of data collection 
system

Data on PU will be stored in a database system which 
was originally based on a modified version of the Tri-
alDB system [7–9]. This online system has undergone 

changes in layout and structure, which has made data 
entry even more convenient, while security measures 
have been maintained at the same level as in previ-
ous versions. Data security within the registry is of 
key importance, and special attention has been paid 
to this issue.

The system has been designed as a robust basis for 
collection of a large amount of data in clinical trials 
and/or clinical registries, and it is fully customizable 
to the structure of the project. The online application 
is accessible to users via their web browsers. The secu-
rity of individual records within the registry is guar-
anteed via anonymized data collection. Each patient’s 
identity is replaced with a number (ID) which does not 
allow any backward identification of that person. The 
unequivocal identification of the patient is known only 
to the attending physician or to an authorized health 
care professional.

The main advantages of this system involve central-
ized administration, uniform appearance of forms for 
data collection in all registries and easy development 
of new, extending functions. The basic characteristics 
of the system are:

 ▶ The system is very user-friendly: all data are 
entered via web forms which are analogous to 
paper collection (classical CRF). Thus, nurses could 
use it even as a bedside evaluation.

 ▶ The data can be entered into the registry from any 
computer connected to the internet and equipped 
with a standard web browser (it must support 
encrypted communication over a 128-bit SSL 
protocol).

 ▶ No additional software needs to be installed on the 
client’s computer.

 ▶ Only authorized persons have access to the 
registry, using their login and password.

Data in the registry are de-identified, i.e. the pa-
tients’ records are kept under codes (ID) which ex-
clude any chance that the person might be identified. 
In this way, the system meets all valid rules on the pro-
tection of personal data.

All data transfer is encrypted in order to prevent 
any potential abuse during the transfer. Data can be 
exported for authorized users as a local database for 
further processing. Users can print the filled forms 
or save them in a local computer in MS Excel format.

The system of user rights is one of key functions in 
the administration of user accounts. Apart from this, 
automatic logout is done after a predefined period of 
user inactivity (i.e. when the nurse has to leave the 
nursing room and go to the patient’s room or to an-
other patient). This function is aimed to prevent 
misuse of an unoccupied computer if the user forgets 
to log out.

An encryption protocol is used for data transfer be-
tween the user and the central database to prevent 
tapping of the communication between the client and 
server (for example, interception of the user login and 
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password). For this reason, any communication be-
tween the client and server is realized via the secure 
protocol HTTPS, using SSL (Secure Socket Layer) 
encryption.

In order to provide maximum data security, other 
security measures have been taken by the provider (In-
stitute of Biostatistics and Analyses – IBA), involving 
mainly the security of the provider’s network and the 
server itself. These measures include firewalls (sepa-
rating both database and application servers from the 
internet), regular monitoring of the system, monitor-
ing changes in configuration, physical protection of 
the server room, etc.

Additional measures have been taken to prevent po-
tential data loss or damage in the case of unexpected 
events, which are not directly related to information 
technology. These measures involve a fire-stop system, 
air-conditioned server rooms, etc.

Both system configuration and the data stored 
within it are subject to regular backup. Therefore, even 
in the case of a system breakdown, the entire system 
including the data can be promptly restored.

Description of some specific 
components enabling nurse education 
in the PU data collection system

As mentioned above, the software tool contains 
some components and applications to help nurses use 
appropriate evaluation processes and improve the ac-
curacy of monitoring of patients with PU. The infor-
mation about the patients is divided into two main sec-
tions. The first section covers information about the 
overall status of the patients (using objective tests, i.e. 
the Activity of Daily Living Test, Glasgow Coma Scale, 
and Body Mass Index which are commonly used in 
the majority of Czech healthcare facilities). This part 
is identified as anamnesis of the patients and it is the 
first part of patient registration. Data collected there 
could be used from the common internal hospital 
record of the patient in cases where this tool is im-
plemented in the internal hospital electronic system 
(IHEC). The following variables are recorded: date of 
birth, gender, age, healthcare department where the 
patient is hospitalized, date when the information was 
recorded (date of evaluation of the patient), code of di-
agnosis according to the ICD-10, mobility and self-suf-
ficiency, ability to collaborate, psychological status, 
height and weight for the possibility of evaluating nu-
tritional status (Body Mass Index – BMI). The system 
can also record any possible long-term complication 
of patient status which could be compounding factors 
for formation of HAPU. What is of great importance 
is that all information which has to be reported is se-
lectable (as tick boxes or multiple-choice items) and 
nurses do not have to remember any scales or classi-
fications (i.e. for BMI, nurses could report informa-
tion about height and weight and BMI is automatically 

calculated, or they could directly choose the BMI ac-
cording to verified data from patient documentation).

The second part of registration is focused directly on 
description of the pressure ulcer. The following varia-
bles are recorded concerning PU:

 ▶ Identification data (workplace where PU was 
detected and, if different, workplace where PU 
was formatted).

 ▶ Important dates and the time sequence (initial 
date of hospitalization and number of days from 
the beginning of hospitalization until detection of 
an individual pressure ulcer during the hospital 
stay).

 ▶ Connection or linkage with the performance of an 
operation (surgery).

 ▶ Risk evaluation (Norton score) at the beginning 
of the care and before discharge or transfer (or 
death) of the patient.

 ▶ Preventive strategies (before and after the 
identification of PU).

 ▶ Treatment strategies (immediately after the 
identification of PU and finally a summary of 
treatment strategies at the end of care).

 ▶ Detailed information about PU which should be 
reported during the entrance examination when 
the PU is identified and for the final examination 
at the end of care (description: size of PU, 
category, local complication and periwound 
skin, localization of PU – only for the initial 
assessment).

In what follows we will present only the compo-
nents which are the most useful for nurse education 
and learning.

Risk assessment

The PU risk assessment tool is a system for recording 
factors about the patient that would increase their risk 
of developing a PU. These factors are then scored. It is 
essential that risk assessment be conducted as early 
(ideally within 8 hours after admission) and as accu-
rately as possible. Assessment of the risk of PU is done 
on the basis of the Norton scale as this is the most com-
monly used scale Czech healthcare facilities. Even with 
the standard use of the Norton scale, there is no single 
scoring system used in all Czech hospitals and there-
fore the learning tool for nurses was implemented in 
the developed online collecting system. Nurses can di-
rectly specify data about patient status (i.e. age, mo-
bility, incontinence, or psychological status) and the 
Norton scale score is automatically calculated. In sit-
uations when nurses cannot identify all the data, but 
they have verified data from previous patient records, 
they can directly report the Norton score (see Figure 
1). In both above mentioned cases, they can make use 
of help in the form of readable tables (see Figure 2).
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Classification of pressure ulcers

The precise and accurate classification of PU is es-
sential for selection of appropriate preventive and 
therapeutic strategies. However, there is still a lack 
of consistency in the evaluation of stage/category of 
PU in clinical settings. Therefore, a further and very 
important tool for nurses, which corresponds to the 
newest evidence-based recommendations of EPUAP, 
has been prepared (see Figure 3). In connection with 
the identification of the stage/category of PU, also dif-
ferential diagnostics of incontinence associated der-
matitis (IAD) or other lesions (i.e. friction lesion of 
skin tears) are problematic. The helping and learning 
tool for differential diagnostics is presented in Figure 
4.

Localization of pressure ulcers

Although it may be considered that the location of 
a PU and its correct identification is underestimated 
and downplayed in relation to care planning, it is an 
essential part of effective evaluation and quality man-
agement as well as making the appropriate choice of 
preventive and therapeutic strategies. The last educa-
tional tool that we would like to present should help 
nurses to record the right area and localization of PU 
(see Figure 5). The most frequent confusion in the loca-
tion of the PU was identified from retrospectively ana-
lyzed patient records in the gluteal region and sacrum. 
So, nurses could use a picture with a numerical desig-
nation of the location and simply record it accurately.

Ethical considerations

The purpose and procedure of this project, volun-
tary participation, guaranteed anonymity, and the pos-
sibility of withdrawing at any time were explained to 
the subjects (nurses and nursing managers involved 
in development of the software tool). Ethical permis-
sion for the project activities from the hospitals in-
volved was obtained.

DISCUSSION
Nurses, midwives and other non-medical health 

workers form the bulk of the clinical health workforce 
and play a central role in all health service delivery 
systems. There is a potential to improve healthcare 
quality if nurses and other healthcare staff routinely 
use the best available evidence in their clinical prac-
tice. Since many of the factors perceived by health 
workers as barriers to the implementation of evi-
dence-based practice (EBP) are found at the organi-
zational level, it is crucial to devise and assess the ef-
fectiveness of organizational infrastructures designed 
to promote EBP among nurses [10]. One very good tool 
for improvement of the organizational structure and 

for supporting EBP is simplification of the recording 
of patient data in a unified fashion. The use of objec-
tifying tests and scales in a uniform manner should 
help ensure a better understanding and transfer of 
information in a multidisciplinary team. A number 
of nurses working today in clinical practice have stud-
ied the issue of PU in an “old-fashioned” manner and 
they do not know exactly how to obtain new infor-
mation or how to implement the knowledge obtained 
in lifelong learning. We must also emphasize that 
the process of knowledge translation is slow, i.e. the 

Figure 1. Automatic calculation of Norton 
scores according to specified data

Figure 2. Manually entered data – entering 
account details (helping table)

Figure 3. Classification of PU (helping figures)
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translation of research findings into practice [11,12], 
and it is common problem also in the case of pressure 
ulcers. Because of this, there is a pressing need for 
simplified learning strategies that will not serve as 
barriers for nurses and could increase their knowl-
edge in a non-threatening form for an objective assess-
ment of patients. Pressure ulcers are considered avoid-
able incidents, but sometimes they occur even if the 
care is perfect and nurses need to have the evidence in 
the form of simple and quick records concerning the 
care rendered. All PU should be investigated to iden-
tify the circumstances surrounding PU development 
using root cause analysis techniques (RCA). This ap-
proach seeks to understand the underlying causes and 
could bring a comprehensive view (i.e. environmen-
tal context) of how the incident happened. Therefore, 
an exact record of data is essential. The authors of the 
newly developed online reporting system for PU are 
aware that healthcare professionals have used differ-
ing grading systems to describe the severity of PU in 
the Czech Republic. A global guideline has been devel-
oped by the European Pressure Ulcer Panel (EPUAP), 
National Pressure Ulcer Panel (NPUAP) and Pan Pacific 

Pressure Injury Alliance (PPIA) [13] and these guide-
lines are implemented in the online reporting tool pre-
sented here. Accurate evaluation of PU is important 
because the cost of care increases with the severity of 
PU as the time of healing is longer and the incidence 
of complication is higher in more severe cases [14,15]. 
As we know that wound assessment should be com-
prehensive, systematic and evidence-based, we have 
followed the recommended framework “Triangle for 
Wound Assessment” which aims to simplify the evalu-
ation process for all healthcare workers [16]. A system-
atic approach in assessment and reporting data should 
help to overcome the barriers to healing as proven by 
national registries in Sweden [17] and help promote 
continuity of care. The nature of nursing tasks and 
interventions has led to a high demand for software 
that supports long-term bulk data collection, storage 
and evaluation, as this is a way to save time which is 
needed for patient care, especially when lack of staff is 
a big challenge. The benefits of reporting systems have 
been summarized also by recent work, where special 
attention has been paid to the five key challenges that 
explain why incident reporting has not reached its po-
tential: poor processing of incident reports (triaging, 
analysis, recommendations), inadequate engagement 
of professionals (especially physicians), insufficient 
subsequent visible action, inadequate funding and 
institutional support of incident-reporting systems 
and inadequate usage of evolving health information 
technology [18]. Therefore, from the authors’ point of 
view the human resources (nurses and other health-
care workers’ opinions) and their behaviour and atti-
tudes are important components for the functioning 
and effectiveness of the online reporting system. An-
other systematic review has proven that still little is 
known about the effectiveness of the incident-report-
ing systems. Some evidence of single-loop learning Figure 4. Differential classification of PU and IAD (helping table)

Figure 5. Localization of pressure ulcers (helping picture)
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has been found and there was insubstantial evidence 
for enabling double-loop learning, that is, a cultural 
change or a change in mindset [19]. Thus, the authors 
of this new online reporting tool are aware that it is 
important to know about the view of users concern-
ing electronic reporting systems. We cannot predict 
that the system will have a positive effect by changing 
staff attitudes and knowledge. Nevertheless, the way 
in which the system is introduced and the training to 
support its introduction could contribute to a cultural 
change. Another aspect that must be taken into ac-
count is the computer literacy of nursing staff. Some 
nurses are reluctant users of Information and Com-
munications Technologies (ICT). This factor needs to 
be managed sensitively, because the experience of the 
benefits of using ICT and electronic patient records 
influence their acceptability [20,21] and the imple-
mentation processes. For the above mentioned rea-
sons, the long-term implementation plan (at least 6 
months) was carefully prepared to implement online 
monitoring tools. This period will include seminars 
and workshops, as well as feedback mechanisms (an 
anonymous questionnaire survey and interviews) to 
evaluate the satisfaction of target users with the im-
plemented online monitoring tool. There is always one 
scheduled group seminar for the entire clinic planned, 
during which the system and methodology of collect-
ing and reporting data will be presented. Two work-
shops will be subsequently organised for each unit 
and department where the participants will try as-
sessment of pressure ulcers and their record under 
the scientific supervision of an expert guarantor from 
each hospital (project team member). We need to know 
the nurses’ views on the system in terms of usability 
(the system cannot be too slow or too fast, reporting 
cannot be time-consuming, etc.). For the future devel-
opment of this tool on the local level in each hospital, 
it is desirable to evaluate the influence of computer-
ization on staff mobility (as this is a commonly-pre-
sented problem [22]) and the possibility of sharing 
data among the various hospital and inpatient settings 
that are involved. As this tool has been prepared as an 
educational one, we expect that the finally evaluated 
dataset will be implemented in the internal electronic 

hospital reporting system and there is also the possi-
bility of modifying it for tablet users.

CONCLUSION
We have developed a software tool which will be pri-

marily used for testing and validation in three uni-
versity hospitals in the Czech Republic (Military Uni-
versity Hospital Prague, University Hospital in Pilsen 
and General University Hospital in Prague). At least 
one project team member is working (mostly at the 
managerial level) in all of the above-mentioned hos-
pitals and is organizing or leading the education of 
nurses in usage of the electronic tool and in using ob-
jective scales or scoring tests to monitor overall pa-
tient status and also the local status of pressure ulcers 
(face to face workshops and seminars, feedback activ-
ities). Notwithstanding, the electronic tool on its own 
supports self-learning and includes several features to 
help nurses in situations where it is difficult to decide 
how to report collected data or classify the patient or 
pressure ulcer.

STRENGTH AND LIMITATION
Data protection and authentication are crucial in 

clinical software and collection of patient data in 
a healthcare setting. For this electronic software tool 
(prepared primarily as an educational tool), nurses 
are required to use a username and password. The au-
thors of the developed software tool expect that for the 
clinical implementation, it would be more suitable to 
implement collection of data into the internal hospi-
tal informational/electronic system (IHEC) to ensure 
better accessibility of data and also for the possibility 
of using data which already exists about individual pa-
tients according to Czech legislation. This should de-
crease the burden on nurses and allow them to spend 
more time with patients as the final version of collec-
tion tool (dataset) will be implemented as a part of the 
real information system used in each hospital.

Andrea Pokorná
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