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Abstract

Aims and Objectives: This study aimed to determine the reliability and validity of the
RAFAELA patient classification system (PCS) for qualified and efficient nurses.
Background: The number of patients per nurse or diagnosis-based determination of
nursing workload are imprecise measures that do not consider the variation in pa-
tients' care needs. Ensuring the reliability and validity of the RAFAELA is important
for the efficient allocation of nursing resources.

Methods: In this study, we investigated how the maintenance (parallel classification
measurement and professional assessment of optimal nursing care intensity level
measurement) of the RAFAELA was done with 9years of follow-up data. The results
were analysed using quantitative methods supplemented with qualitative audit de-
scriptions. The STROBE checklist was used.

Results: The RAFAELA was used continuously in 44 units (40%). The length of use
of the RAFAELA influenced the success of parallel classification measurements. Six
per cent of units passed parallel classification measurement over 75% after 1-3years'
use, 42% after 4-6years and 83% after 7-9years. Among the units that used the
RAFAELA PCS continuously, only four (9%) passed the professional assessment of
optimal nursing care intensity level measurement.

Conclusions: This study shows that ensuring the reliability and validity of the use of
the RAFAELA is laborious, requires several years of use and continuous investments
in nurses' skills and motivation.

Relevance to Clinical Practice: Qualified use of PCS is challenging, and organisations
should invest to maintenance, training, support and user motivation. Each patient
should be classified comprehensively, and nursing resources should be calculated cor-
rectly. In addition, utilisation of the nursing intensity level should be maximised.
Clinical Trial Registration Number: Kuopio University Hospital organisation permit
number 73/2014.
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Patient or Public Contribution: Information regarding individual patients or nurses

was not available to the researchers. All materials are in the form of summary tables.

KEYWORDS

HIS, HRIS, maintenance, patient classification system, PCS, RAFAELA, reliability, validity

1 | INTRODUCTION
1.1 | Background

Nursing workload (NWL) data, which describe the diversity
of patient care, are one of the key indicators of nursing work
used to plan and evaluate nursing resources and management
(Fagerholm, 2014; Liljamo et al., 2020;). The NWL level is defined as
the ratio of the unit's patient nursing intensity (NI) to the number of
nurses, which is compared to the optimal NWL (the amount of work
with which sufficient quality of nursing work can be guaranteed in
the unit). Determining the level of NWL that guarantees qualified
care that covers patients' different care needs is a challenge
(Griffiths et al., 2020). For example, Griffiths et al. (2020, 2021)
and Griffiths and Saville (2019) referred to questions that are still
open, such as whether the tools for measuring resources reliably
identify a sufficient number of nurses and how to determine the
reference level for estimating the average need for care. However,
determining the optimal level of NWL is challenging because of the
large variations in patients, staff and conditions of care; thus, the
optimal level of NWL changes over time, and must be reassessed
at certain intervals or always when major changes occur in the unit
(Rauhala & Fagerstrom, 2004).

In time and motion studies, the number of patients per nurse
alone or the diagnosis-based determination of NWL are impre-
cise measures that do not consider the variation in patient acu-
ity (Duffield et al., 2011; Needleman, 2015; West et al., 2014).
Compared to NWL based on measuring objective numbers, the
problem of patient classification systems (PCS) based on nurses'
subjective assessments is the work needed to maintain their reli-
ability and validity (Fasoli et al., 2011). In addition, trust is needed
that nurses use PCS uniformly (Rauhala, 2008). Reliable and com-
prehensive NI information should be available to the staff, based
on the actual patient acuity, and be in line with the information
recorded in the nursing documentation (Fagerstrom et al., 2014;
Liljamo, 2018).

The Finnish RAFAELA PCS is used in more than 800units in
more than 30 public healthcare organisations in 19/21 healthcare
districts in Finland. In these units, patients' NI is assessed, and
nursing resources are calculated using the RAFAELA PCS to as-
sess the daily NWL (Liljamo et al., 2017). In addition to assess-
ing the NWL, NI categories (1-5) are used to support strategic

decision-making, research, cost evaluation of specialised medical

What does this paper contribute to the wider
global clinical community?

e The assessment of nursing workload and nursing in-
tensity related to patients' needs, and the adequacy of
nursing resources is an acute and necessary topic of re-
search and further improvement.

e There are already many patient classification systems in
use, but instead of introducing new systems, the focus
should be on better utilising the possibilities of existing
patient classification systems and developing them
further to support nurses in assessing the reliability and
validity of patient classification.

e The results of this study revealed new, previously
unexplored information on the challenges of the use
and maintenance of the reliability and validity of patient
classification systems, and identified further needs for

their development.

care, invoicing, and improvement of patient care quality and safety
(Junttila et al.,, 2016, 2019; Virkkunen et al., 2015; Vuokko
et al., 2017). The RAFAELA PCS is also used in Iceland, Norway
and Sweden.

In the RAFAELA PCS, the unit-specific optimal NWL level was
determined by comparing the actual NWL with the nurses' assess-
ment of how well the patients could be cared for during the load
cycle. The NWL level is defined as the ratio of the unit's patient NI to
the number of nurses, which is compared to the optimal NWL level
(the amount of work with which sufficient quality of nursing work
can be guaranteed in the unit). The optimal level of NWL varies not
only between units, but also within units, so it should be checked
at least every second year; thus, the optimal level of NWL reliably
reflects the current situation in the unit.

The reliability of the instruments based on subjective as-
sessments may be weak. Therefore, the reliability and validity of
subjective evaluations need to be ensured by comparing the eval-
uations from parallel classifications given by two or more nurse
evaluators to ensure interrater reliability. If nurse evaluators end
up at different assessments, the instrument gives random results,

and the outcome of the subjective evaluations cannot be utilised
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(Gisev et al., 2013). Since there is no certainty whether nurses
know how to use PCS correctly, the previously mentioned parallel
classification method has been added as a system feature of the
RAFAELA PCS.

The reliability and validity of using the RAFAELA PCS are based
on the consistency of the nurses' evaluations, which is secured by
continuous maintenance of the system with annual parallel classifi-
cation measurement (PCM) and every second year, definition of the
optimal level of NWL with the professional assessment of optimal
nursing care intensity level (PAONCIL) measurement together with
nurses' training. The quality assurance with regular auditing associ-
ated with the maintenance of the RAFAELA PCS is unique in systems
developed for measuring NWL, making the RAFAELA PCS a reliable
and valid, but also a very laborious tool for measuring patients' NI
and NWL of the unit (Andersen et al., 2014).

The RAFAELA PCS comprises three elements: (1) Patient classi-
fication instruments to define NI for patients cared for in different
types of units; (2) calculation of nursing resources; and (3) definition
of the optimal level of NWL to enable monitoring of the unit's NWL.
The patient's acuity level was assessed for the previous 24h from
the following six areas of nursing care: (1) planning and coordina-
tion of nursing care; (2) breathing, blood circulation and symptoms
of illness; (3) nutrition and medication; (4) hygiene and secretion; (5)
activity, functioning, sleep and rest; and (6) guidance of care/contin-
ued care/continued care and emotional support. In each sub-area is
selected 0-4 points based on the patient acuity level, and a higher
score indicated a higher NI.

The basic research questions of this study were related to two
problems that affect the reliability and validity of the information
obtained from the RAFAELA PCS. (1) If nurses are unable to classify
patients uniformly in their subjective assessments, the information
obtained from the RAFAELA PCS is unreliable (Kaustinen, 2011;
Liljamo, 2018). The uniformity of patient classification was evalu-
ated using the annual PCM. (2) If the unit's optimal level of NWL
cannot be determined with PAONCIL measurement, it cannot be
assessed whether the unit's daily NWL is in the optimal range. The
optimal range of the unit's NWL changes as the factors affecting the
NWL change; therefore, the optimal NWL should be checked every
second year and always when the nature of the activity of the unit
changes (Frilund & Fagerstrém, 2009).

The maintenance of reliability and validity related to the con-
tinuous use of RAFAELA PCS has not been studied previously.
Liljamo (2018) studied the differences between units in parallel clas-
sifications made over 6years. In our study, we investigated how well
the reliability and validity of the RAFAELA PCS could be maintained
in nursing practice.

The maintenance of the RAFAELA PCS is divided into two
phases: (1) The maintenance implemented by the system supplier
consists of commissioning, including training, regular maintenance
training and quality assurance. (2) Maintenance activities within the
organisation include commissioning, continuous training, mentoring,
utilisation of PCS data, assurance of reliability and validity through
PCM and PAONCIL measurements, and internal auditing (Finnish
Consulting Group, 2012).

3
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2 | METHODS

2.1 | Design

This study aimed to determine how the reliability and validity
required for the qualified and efficient use of the RAFAELA PCS
based on the subjective assessments of nurses can be ensured
by investigating how successful in practice is the maintenance of
patient classification and the optimal level of NWL for each unit.
These were examined through PCM and PAONCIL measurements
and the audit results. In this study, the strengthening the reporting
of observational studies in epidemiology (STROBE) statement

guidelines was used (Supplementary File 1).

2.2 | Research questions

1. How successful has the RAFAELA PCS's PCM been?

2. How successful has the determination of the optimal NWL of the
RAFAELA PCS been?

3. How successful was the maintenance process of the RAFAELA

PCS implemented in the hospital?

Continuous maintenance is required to ensure the reliability and
validity of the data and information obtained from the RAFAELA PCS.
In addition to training and mentoring, annual PCM and every sec-
ond year PAONCIL measurement are required to define the optimal
NWL for each unit. The PAONCIL measurement was also renewed
when the nature of the activity of the unit changed. RAFAELA PCS
maintenance also includes regular auditing of the system. (Figure 1.)

Before annual PCM can start, some steps should be performed
in each unit, for example, patient classification instrument training
passed and classification exercises done, and if fewer than 6 months
have passed since the RAFAELA PCS was commissioned or signif-
icant changes have been made recently, the annual PCM was not
performed. During the annual PCM period, the head nurse moni-
tored the development of parallel classification consensus weekly.
She collected unit-specific raw data to develop the number of par-
allel classifications and percentage of consensus from the hospital's
Information and Communication Technology (ICT) unit in an Excel
spreadsheet format. When a consensus result of equal or more than
70% was achieved during the PCM period and other PCM criteria
were met, the responsible head nurse gave permission to the unit to
stop the measurement; otherwise, the PCM was reported as failed
(adapted from the Finnish Consulting Group [2012]). The criteria for
PCM were as follows: a minimum of seven patients/nurse, all nurses
in the unit have classified their patients, and a minimum of 50 pa-
tients/unit have been classified.

There are also some criteria for units before PAONCIL measure-
ment can be started, including PAONCIL measurement maintenance
training is passed, PCM is passed for fewer than 6 months, and cri-
teria of good care are defined for the unit. If more than 6 months
have passed since the PCM, the PAONCIL measurement cannot be
done because interrater reliability cannot be confirmed. The head
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Daily Patient Classification for previous 24h (e.g. With OPCq
instrument pati are d in 6 sub- ies, max 24 p):
1. Planning and Co-ordination of Nursing Care (0-4p)

2. Breathing, Blood Circulation and Symptoms of Illness (0-4p)

3. Nutrition and Medication (0-4p) decimals
4. Hygiene and excretion (0-4p)

5. Activity, Functioning, Sleep and Rest (0-4p)

6. Guiding of Care/Continued Care and Emotional Support (0-4p)

v

Daily resource calculation

Nurses involved in patient care
are included (minutes counted)
Resources are expressed with 2

Rafaela maintenance process

Annual PCM:

- Instrument training

- Classification exercises

- Duration 4 -8 week

- Minimum 7 patient / nurse

- Mandatory for all nurses in the unit
- Minimum 50 patient / unit

- Correlation percentage > 70%

v

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1 PAONCIL -Measurement (every 2nd year):
1
1
1
1
1
1
1
1
1
1
1
1
1
T
1

b o o e e e e e e e e e e e e e e e e e e e e

NI points for all patients >
are added to the unit’s - PAONCIL-training (-
overall points (NI) - Parallel Classification passed within 6 month (w ]
- Criteria of good care defined for the unit :|
The unit’s NI * - Duration 4 — 8 week o
points are - Nurses professional assessment how they -
divided by the < have experienced shift workload using the |
resources PAONCIL- scale -3...0...+3 to reach the level of r:F1
good care. o
Daily Nursing Workload a
(NwL) Linear Regression n
Analysis: Determination <
Coefficient R?>25% (7]
> and activity of the ;
responses > 70 % g
Optimal NWL
CSV reports for Compared daily
daily NI points NWL to Optimal
for each patient NWL limits (+15%)
v v

Other utilization of patient NI classification and unit’s NWL
(without the PAONCIL optimal level)

Planning of activities
and rostering of the unit

FIGURE 1 RAFAELA PCS process (adapted from Finnish Consulting Group [2012]).

nurse monitored the development of the optimal level of NWL in
the units during the PAONCIL measurement period. When the ex-
planatory rate of the linear regression equal or more than 25% was
reached, the unit was allowed to stop the measurement; otherwise,
the PAONCIL measurement was reported as failed (adapted from
the Finnish Consulting Group [2016]).

The RAFAELA PCS audit ensured the reliability, validity and
quality of the patient classification process. To select the partici-
pants to audit, all units using the RAFAELA PCS in 2017 were given
a running number, which were shuffled and randomly selected units
to be audited (N = 34). During the audit, the patient classification
process was monitored, which included daily patient classification,
orientation of new nursing staff, and arrangements for training and
discussion sessions. The auditors also monitored the latest results
of the PCM and PAONCIL measurements of each unit, collection of
benchmarking data from the RAFAELA PCS, production, and analy-
sis of the unit's key indicators, calculation of resources, and record-

ing and checking of the results by auditors (Figure 1).
2.3 | Data collection
The data for this study were collected from one Finnish university

hospital, which is responsible for the specialised medical care of
approximately 250,000 citizens (in one of 21 hospital districts). The

hospital was selected because the researcher was a coordinator of
the implementation project of the RAFAELA PCS and also a head
nurse in charge of maintaining the PCS and collecting the results

since that. The research consisted of two quantitative materials:

1. The results of the PCM and PAONCIL measurements from
109 units were collected by the researcher during the nine-year
follow-up period (2011-2019).

2. Audit results of the PCS from randomly selected 34 units' head

nurses and nurses (h = 77) were collected by auditors in 2017.

The head nurse responsible for the PCS collected the results of
the annual summary reports of the PCM and PAONCIL measure-
ments from 2011 to 2019 for the hospital's 109 units (wards, out-
patient clinics and operational units) using the RARAELA PCS (have
patient classification licence), as part of the maintenance process of
the RAFAELA PCS.

During the monitoring period, due to changes in the unit struc-
ture (units were discontinued, new units were established, and ex-
isting units were merged), the number of units using the PCS at the
same time in each year varied between 65 and 73.

The RAFAELA PCS audit was conducted by trained audit pairs
consisting of the RAFAELA PCS head mentors interviewing head
nurses and the RAFAELA PCS mentors interviewing nurses. The
audit results collected from randomly selected 34 units which were
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using the RAFAELA PCS were saved on the online audit platform in
two different audit events in the spring and fall of 2017.
The extensive 42-page audit form consisted of seven main

categories:

1. Management.

2. Resource calculation.

3. Skills of nurse 1.

4. Skills of nurse 2.

5. Classification of the same patients as auditor and nurse 1 and
auditor and nurse 2.

6. The activities of nurse 1 during the patient classification.

7. The activities of nurse 2 during the patient classification.

The nurse's performance was evaluated as follows:

e Did the nurse make the classification based on nursing
documentation?

e Did the nurse check the result of the classification (patient
acuity category)?

e Did the nurse feel that they knew how to use the information
obtained from the classification in their work unit and work?

e Did the nurse use the guide for the instrument when
classifying?

TABLE 1 Success rate of PCMs in
relation to the length of time the PCS has Length of service
beenin use. (years)

1-3
4-6
7-9

In total

100 %
90 %
80 %
70 %
60 %
50 %
40 %
30%
20%
10%

0%

FIGURE 2 Results of PCM in 2011~
2019 (N = 109 units).
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In each main category, the quality goals for the use of the
RAFAELA PCS were also described. Free feedback was collected
from head nurses and nurses participating in the audit in the feed-
back section of each main category. The audit form was devel-
oped and validated by the RAFAELA PCS system supplier (Finnish
Consulting Group, 2012).

2.4 | Analysis

The results of the PCM and PAONCIL measurements of the units
(n = 109) that used the PCS over nine years were analysed using
quantitative methods. Microsoft Excel 2013 was used to calculate
the ranges and averages of the results. Using SPSS 22 for Windows,
the PCM results were cross-tabulated, and the chi-square test was
performed to investigate whether the success of the PCM was af-
fected by the number of years of the RAFAELA PCS use. Some of
the results are presented as bar graphs to illustrate the development
of the PCM and PAONCIL measurements. From the results of the
RAFAELA PCS audit, the percentage distributions of the answers
were calculated for each main category of questions. Respondents'
views were extracted from the free-text fields of the audit results
to provide a background for the processing of the research results
in the reflection.

Success rate of PCMs

<50% 50%-75% >75% In total

22 (63%) 11 (31%) 2 (6%) 35 (32%)

6 (23%) 9 (35%) 11 (42%) 26 (24%)

2 (4%) 6 (13%) 40 (83%) 48 (44%)
30 (28%) 27 (24%) 52 (48%) 109 (100%)

Parallel Classification Measurement (PCM) Trend 2011- 2019

67 %

29%

21%

4 %

N

2013 2014 2015 2016 2017 2018
m PCM not done @ PCM not pass § PCM pass
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3.1 | Theresults of the parallel classification
measurement (Research question 1)

During the nine-year follow-up period, there were much variation in
PCS use. Only in 44 units (40%), the RAFAELA PCS was in use during
the entire follow-up period: in 48 units (44%) for 7-9 years, 26 units
(24%) for 4-6years and 35 units (32%) for 1-3years.

The PCM data were cross-tabulated between the length of
time the RAFAELA PCS was used (years) in the unit and the suc-
cess rate of PCM (Table 1). It was found that the success rate of
PCM was strongly related to the length of time the unit had been
using RAFAELA PCS (Chi-square = 55.64, df 4, p = .000). Statistical
significance was set at p <.05. Approximately 6% of the units that
used the RAFAELA PCS for 1-3years passed more than 75% of
the PCM, and 42% of those that used the PCS for 4-6years, but
83% of those that used the PCS for 7-9 years passed >75% of the
PCMs (Table 1).

For 30units (28%), the PCM was successful in less than 50% of
the attempts, and among those units, 20 failed in every attempt. For
27 units (24%), the PCM was successful in 50-75% of the attempts,
and for 52 units (48%), the PCM was successful in more than 75% of
the attempts. Of these units (N = 44) that participated in the PCM
every time during the nine-year monitoring period, 18 units (41%)
were successful at every attempt.

Among all units (N = 109), the proportion of those that did not
attempt or failed PCMs was slightly higher at the beginning of the
follow-up period (Figure 2). However, the success rate of units that
participated in PCMs every year (n = 44) was consistently at a high
level (80%-95%).

On average, 77% of the units (66%-88%) passed the PCM, but
simultaneously, on average, 13% (5%-- 29%) of the units did not par-
ticipate at all in the PCMs. A total of 36 units (33%) passed the PCM
on every attempt during the follow-up period, while 10% of the units

failed the PCM on average (0%-24%). In the early years (2011-2015)
about 12%-40% and in later years (2016-2019) about 5%-10% of
the units did not participate in the PCM at all (Figure 2). In approx-
imately 10% of all PCMs, despite the efforts, sufficient consensus
was not reached in the nurses' parallel classifications, so the parallel
measurement failed.

Of the units (n = 44) that had a PCS in use throughout the whole
follow-up period, the majority also passed the PCM annually (80%-
95%). In these units, there was no significant change in the success

rate of the PCM during the follow-up period.

3.2 | PAONCIL measurement results (Research
question 2)

It was possible to participate in PAONCIL measurements for the op-
timal level of NWL if the PCM was successfully passed in the unit
within the last 6 months. Owing to organisational changes, PAONCIL
measurements were not performed in 2018. In this study, the re-
sults of PAONCIL measurements were examined only for those units
(n = 44) that used the PCS for the entire nine-year monitoring pe-
riod. In 2014, the RARAELA moved from the commissioning phase
to the continuous maintenance phase, and because of that, the
RAFAELA PCS's maintenance and support was reorganised, which
was reflected in a temporary drop in the results of the PCM and
PAONCIL measurements.

Of these 44 units, the optimal level of NWL was valid (1st or 2nd
year going) on average for 57% of the units (16%-84%). PAONCIL
measurement failed on average 20% of units (0%-43%). On average,
23% (9%-59%) did not participate in the PAONCIL measurements
atall.

Only four units of 44 (9%) passed the PAONCIL measurements
every time. Three units (7%) did not pass the PAONCIL measure-
ments at all during the follow-up period. For these 44 units, PAONCIL
measurement results improved from 48% to 84% between 2014 and

PAONCIL Measurement (PAO) 44 unit Trend 2011 -2019

100 %
90 %
80 %
70 % 68%
60% 3% 2%
50 % |
40 %

30 % 30%

20%
N

10 %

H
N
N

I

0% AN

1
m PAO not done @ PAO not pass 8§ PAO_OK

2013 2014 2015 2016 2017

FIGURE 3 Results of the redefinition
of the optimal level of NWL (n = 44) (in
2018, PAONCIL measurements were not
done).
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2019. The number of units that had not participated in or passed
the PAONCIL measurements decreased steadily throughout the fol-
low-up period (Figure 3).

3.3 | Auditresults (Research question 3)

In this study, only those areas of the audit were evaluated that were
related to the reliability and validity of the RAFAELA PCS. Main
Categories 1-2 were related to nursing management and resource
calculations. The criteria for qualified care have been defined
in 94% of the units, and 91% of the units passed the PCM. The
patient classification was comprehensive in <80% of the units, and
approximately 62% of head nurses felt that the NWL data reflected
reality. The resource calculation was performed according to the
instructions at less than 85%, and the PAONCIL measurements were
passed in approximately 70% of the units. Only 56% of respondents
regularly reviewed the RAFAELA PCS reports with the nursing staff.

In the main Categories 3 and 4, nurses' (n = 77) care classification
skills were discussed. The results showed that 97% of the nurses
had received training for patient classification, and about 94% of the
nurses thought they knew how to classify patients, but only 73%
of the nurses felt that they had received sufficient training for the
patient classification.

Category 5 consisted of the classification of patients (n = 140) by
the auditor and two nurses in the units under audit. When the nurse
first classified the patient and then verbally described the patient's
condition to the auditor who reclassified the same patient, the pa-
tient was classified into the same NI class 78% of the time. When the
auditor's classification was based on the information obtained from
the nursing records, only 60% of the patients were classified into the
same NI class. If the NI class was different, the nurse's NI class was
higher than the auditor in 95% of the classified patients.

Categories 6 and 7 dealt with auditors' evaluations of nurses' ac-
tivities during the NI classification. Only 76% of the nurses classified
their patients based on their nursing records. After the classifica-
tion, 75% of the nurses checked whether the NI corresponded to the
patient's need for care (NI class). Less than 63% of nurses felt that
they could use the information obtained from the RAFAELA PCS in
their daily work. Only 20% of the nurses used the guide for patient
classification instrument.

4 | DISCUSSION

This study explored how the reliability and validity of the RAFAELA
PCS was maintained in the nursing practice of one Finnish hospital.
The results showed that the longer the unit used the RAFAELA
PCS, the more successful the unit was in ensuring the reliability
and validity of the PCS. These results are consistent with those of
previous research. Achieving a good level of maintenance requires
several years and continuous measurements, support and motivated
users. Nurses learn how to use the RAFAELA PCS over time, but it
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is still perceived as laborious both to use and maintain (Andersen
et al., 2014). In a busy nursing practice, sometimes there is
insufficient time to classify patients. Andersen et al. (2014), Hustad
et al. (2015) and Oostveen et al. (2016) also stated that RAFAELA
PCS is a demanding and time-consuming system for operation.

Fasoli and Haddock (2010) collected information on practices
related to PCSs in their integrative literature review, looking for a
‘gold standard’. However, they faced the same challenges that had
been presented before, such as problems in measuring NWL and
defining the content of nursing work. Griffiths et al. (2020) came to
the same conclusion that the measurement of NI should be based on
the assessment of a nursing professional, which reflects real nursing
work considering the patient's acuity and available resources. This
feature is built into the RAFAELA PCS, but there still is a question of
whether nurses can classify patients' NI consistently.

If the RAFAELA PCS's reliability (success of PCM = nurses evalu-
ate NI in a consistent way) and validity (reached optimal NWL = up-
dated ‘golden standard’) cannot be verified, the information obtained
with the PCS is not reliable. This is probably a problem with all the
instruments based on subjective assessments. Often, in the piloting
phase of the PCS, the reliability of the NI measurement is invested;
however, in use, the PCS loses its reliability when for example new
users are not properly trained and agreed practices are gradually
modified in everyday life. Because of these factors, strict monitoring
of the reliability of the RAFAELA PCS is a good thing, but is it a too
laborious process?

According to the results of this study, PCMs were successfully
conducted every year in most of the units where the PCS was in
use throughout the whole nine-year monitoring period. In addition,
it seems clear that over the years, an increasing number of these
units passed the PAONCIL measurements and reached the optimal
level of the unit's NWL. These audit results confirm those collected
during the monitoring period. In the audit, when auditor and nurse
assessed the patients based on nursing documentation, only 60% of
the patients fell into the same NI category, which emphasises the
importance of the quality and improvement of nursing documenta-
tion since the PCM is based on the information obtained from that.

In this study, on average 77% of units (66%-88%) passed the
PCM. At the same time, on average 13% (5%-29%) of the units
did not participate in all PCMs, even though the PCS licence was
valid. However, in these units, nurses classified the patients daily.
Maintaining the reliability and validity of the RAFAELA PCS requires
continuous training and supports to motivate nursing staff to see the
importance and benefits of the RAFAELA PCS; otherwise, the de-
sired benefits cannot be achieved (Lillehol et al., 2018; Porter, 2010).
Frequent failures in PCM and PAONCIL measurements may cause
frustration (Liljamo et al., 2017), and thus, PCSs can be seen as a
time-consuming additional task in a busy nursing work environment
(Fasoli & Haddock, 2010).

PCM is often completely omitted, especially during the commis-
sioning phase. For example, in 2015, approximately 30% of the units
did not do PCMs at all. The longer the units used the RAFAELA PCS,
the better they succeeded in the PCMs. Over 83% of the units that
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used the RAFAELA PCS for more than seven years were successful in
the PCMs. In her study, Liljamo (2018) also evaluated the reliability of
NI information after 20years of clinical use of the OPCq instrument
and found significant differences between units in passing the PCM
over a period of six years. According to her, the explanatory factors
could be the differences in the competencies of the units, commit-
ment to using the RAFAELA PCS and motivation of the personnel.

The integration of the PCS with the systems for nursing docu-
mentation is important, but information is useless if it is not utilised
(Liliamo, 2018; Mykkanen, 2019). Most nursing managers do not fully
utilise the possibilities provided by the RAFAELA PCS because of a
lack of time and many problems hindering the use of the RAFAELA
PCS. In her study, Pusa (2007) listed such problems as the system's
reliability, comparability of the information with other units, avail-
ability of real-time information, and the connection of NI data to
nursing cost accounting, as well as problems with limited computer
resources and data access. In addition, using and maintaining the
RAFAELA PCS take time, as reported in a focus group interview of
Lillehol et al. (2018).

The benefits and costs of patient classification should be ex-
amined critically because a poorly utilised PCS is a cost without
benefits (Griffiths et al., 2020; Kaustinen, 2011). In this study, the
fact that some of the units did not check the reliability and validity
of the patient classification even once reflected either doubt on
the necessity of the RAFAELA PCS's maintenance process or the
laboriousness of the assessment. In addition, the fact that PCMs
did not pass confirms the vulnerability of patient classification
based on subjective evaluations. Maintaining the PCS as a reliable
and valid NI measure requires much maintenance, training and
skills to use the PCS, audits and commitment of the management
to support the use of the PCS.

Units must be able to define the optimal level of NWL every
two years. Based on this follow-up study, the definition of the op-
timal level of NWL was more successful when the units used the
RAFAELA PCS over a longer period. The units (N = 44) that used
the RAFAELA PCS during the entire nine-year follow-up period suc-
ceeded in definition of the optimal level of NWL on average 10% bet-
ter than the whole follow-up group (N = 109). Results of these units
(N = 44) also improved steadily during the monitoring period, and in
2019, up to 84% of these units succeeded in defining optimal level
of NWL. Fagerholm's (2014) study aimed to evaluate the relationship
between personnel dimensioning and NWL. Her study found that
using the RAFAELA PCS is challenging and laborious when from 192
outpatient clinics only 50% managed to reach the optimal NWL level.
In another study, Fasoli et al. (2011) stated, among other things, that
no standard exists for the PCSs on the basis of which they could
be compared, and that there is not enough validated and objective
information available about the PCSs in use. In recent years, Griffiths
etal. (2020, 2021) and Griffiths and Saville (2019) have had the same
concerns in their later studies.

The prerequisite for the qualified use of the RAFAELA PCS
system is that the system is adequately maintained and informa-
tion produced by the reports is actively utilised, but do the units
implement the RAFAELA PCS maintenance process as planned and

agreed upon. Only slightly above 50% of the units involved in the
audit regularly reviewed with the staff the reports published by the
PCS. Units where the RAFAELA PCS was used more actively also
succeeded in the auditing of the RAFAELA PCS well: ‘The head nurse
goes through NI results with the staff regularly; NI results are discussed
in nurse meetings’. The goal is that all units would pass the annual
PCM and have a valid optimal NWL level. However, these results
cannot be considered sufficient in relation to the objectives: ‘Not
even a valid parallel classification yet’, and ‘Tried several times’.

The goal was that all patients are classified using the PCS,
checked the nursing documentation of the previous shift about the
patient and verified whether the result of the classification corre-
sponded to the patient's NI. However, of the nurses who partici-
pated in the audit, only 75% stated that they classified all patients.
Some of the nurses did not have enough time to classify all patients
(‘Calls are not classified, certain nurses also have patients not classified’).
For the classification to be reliable, nurses must receive sufficient
guidance and training for the patient classification instrument and
how to classify patients.

In their interview study in Norway, Hustad et al. (2015) examined
how nursing managers had experienced the implementation and use
of the RAFAELA PCS, and among other things, the challenges in im-
plementing and using the RAFAELA PCS system came out as ‘time
consuming in the implementation phase, and implementing RAFAELA
was challenging, and we spent a lot of resources; it was stressed that it
was important for managers to use the system actively and regularly’.

The RAFAELA PCS should be developed so that it can deliver
real-time information about the NWL level in relation to the optimal
workload, allowing flexible transfer of resources between different
units based on the workload situation. The RAFAELA PCS should be
integrated more closely with the hospital's other information sys-
tems, such as access control, staff planning and electronic patient

record (EPR) systems.

4.1 | Ethical aspects (research ethics and reliability)

Good scientific practices and ethical principles were followed in
this study (Resnik, 2020). The ethics committee supported, and
the relevant organisation granted a research permit for this study.
Permission was obtained using the monitoring data and audit re-
sults of PCS maintenance collected by the researcher. All research
materials are in the form of summary tables. No information about
individual patients or nurses and no personal sensitive health-
related information were available to the researchers. In Finland,
only the approval of the ethics committee of a healthcare organi-
sation is required for this type of research using statistical data.
The audit model was developed using an audit created by the
PCS supplier as a basis. The monitoring material for the mainte-
nance classification was collected from the annual maintenance
reports. The audit material was manually collected during an audit
performed in 2017. The auditors were the mentors/responsibili-
ties of the RAFAELA PCS, who had been introduced to auditing.
Audit instructions are available to support the audits. The audit
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was conducted by two auditors, who did not evaluate their own
units, which aimed to increase the reliability and credibility of the
audit. The audit was performed on the hospital's premises, and
the audit material was not processed outside the organisation.
To increase the confirmability of the research, the collection of
research materials and implementation of the audit are clearly

described.

4.2 | Limitations

This study confirmed that the maintenance and use of RAFAELA
PCS are challenging. However, the results should be interpreted
with caution due to the small sample size of the study, as only data
from one hospital were used. However, the results of other studies
support those of this study (Griffiths et al., 2020; Kaustinen, 2011;
Lillehol et al., 2018). For a more in-depth analysis of the reasons for
the results, more detailed information on the operations of the units
should be collected.

Since the registry data of this study were collected retrospec-
tively from the PCS, there was no possibility of collecting back-

ground and comparative data.

5 | CONCLUSION

Maintaining the reliability and validity of the RAFAELA PCS is a
complex, time-consuming and difficult process. Implementation of
maintenance requires development by increasing the training of
the nursing staff, providing support for monitoring and maintaining
motivation in the utilisation of NI and NWL information.

Monitoring the quality of PCS requires a systematic evaluation.
In addition to PCM and PAONCIL measurements, additional infor-
mation on the PCS and utilisation of NWL and NI is needed to en-
sure the level, quality and development of PCS in different areas.
Based on the results of this study, a plan can be developed to im-
prove the quality and reliability of the patient classification process.

Although this study was conducted in one hospital, the re-
sults are in line with previous findings and provide a similar pic-
ture of the current support and strengths and weaknesses of the
RAFAELA PCS maintenance process (Fasoli & Haddock, 2010;
Griffiths et al., 2020; Griffiths & Saville, 2019; Liljamo, 2018; Lillehol
et al., 2018; Mykkanen, 2019; Pusa, 2007). Head nurses and PCS
mentors play important roles in ensuring that units performing PCM
and PAONCIL measurements receive sufficient training, support,
guidance and motivation.

In future studies, background and comparative data should be
collected from several hospitals, and structural and functional dif-
ferences between the units should be sorted, the duration of the
PCM periods, how many patients each nurse classified during the
follow-up period, whether all nurses classified their patients, how
many patients in the unit were classified in total, and what was the
percentage of consistency of the PCM by units and also as a survey
of the units' PCM and PAONCIL measurement practices.
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Based on this study, we conclude that the entire RAFAELA PCS
patient classification process should be simplified. Is it possible to
automatically determine care based on nursing documentation?

How would it work, and what would it require in a real world?

6 | RELEVANCE TO CLINICAL PRACTICE

It is a global challenge to obtain qualified nursing care with the
optimal number of nurses to ensure a high level of patient safety
when there is an increasing shortage of a nursing workforce.
Maintaining the reliability and validity of the PCS is a continuous
and challenging task. In units where positive results were realised
in this study, the information obtained from PCS could be used to
plan and operate daily nursing work. Maintaining reliability and
validity requires continuous training of nurses and maintaining
their motivation so that each patient's NI is assessed, and nursing
resources are calculated correctly. A more active use of NI and
NWL data for real-time coordination of nursing resources should
be encouraged, and the possibility of utilising real-time NWL data
would improve the allocation of nursing resources. Integration with
other hospital information systems (HISs) would enable obtaining
the necessary data and information directly, thereby reducing the
amount of manual work.
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