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ABSTRACT

Patients with stroke admitted at the neurology/
neurosurgery ward of the Academic Medical Centre in
Amsterdam, The Netherlands, may experience problems
in communication, such as aphasia, severe confusion/
delirium or severe language barriers. This may prevent
self-reported pain assessment; therefore, pain behaviour
observation scales are needed. In this project, we
therefore aimed to implement the Rotterdam Elderly Pain
Observation Scale (REPOS) by video training.

We used a stepped-wedge cluster design with clusters

of four to five nurses with intervals of 2 weeks, for a

total study duration of 34 weeks. Primary endpoint was
the proportion of shifts in which nurses used the REPOS
when caring for an eligible patient. A questionnaire was
send biweekly to assess self-perceived competence and
attitude on pain measurement in patients able or unable to
self-report pain intensity. No other strategies were used to
promote the use of the REPOS.

Though the proportion of shifts in which trained nurses
cared for eligible patients increased from 0% at baseline to
83% at the end of the study, the proportion of cumulative
shifts where the REPOS was used decreased from 14%

1o 6%, respectively. Process evaluation suggests that this
decrease can (in part) be attributed to low and varying
prevalence of eligible patients and opportunities for
practice. In total, 24 (45.3%) nurses had used the REPOS
at least once after 34 weeks, with a median of two times
(1-33). Nurses perceived themselves ‘competent' to 'very
competent' in pain behaviour observation. There was no
negative attitude towards pain measurement.

This study shows that education alone may not be
effective when implementing a pain behaviour observation
scale for non-communicative patients with Acquired Brain
Injury. Individual motivation of health professionals and
individual patient factors may be of influence for the use of
the REPOS.

INTRODUCTION

Problem

Even in modern medicine, stroke has a
severe impact on patients all over the world.
While mortality rate is dropping and both
primary prevention and acute treatment have
improved, it is estimated that from 2025,
Europe will count 1.5 million new patients
with stroke per year due to the ageing popu-

Netherlands; p.vink@amc.uvanl  lation.! 2 Among the many different effects

and complications of stroke, there are some
that prevent adequate communication, such
as severe aphasia, confusion and delirium.
Aphasia is present in about one-third of all
patients with acute stroke in varying forms
and severity.”® Though evidence on the
prevalence of severe confusion is not avail-
able, the prevalence of a formally diagnosed
delirium lies around 10%.°” With about 41
300 patients with stroke per year in the Neth-
erlands, this would annually mean 13 800
patients with aphasia and 4130 patients with
delirium during the acute phase of stroke.®
Besides these effects originated by the
stroke itself, the Academic Medical Centre
(AMC) in Amsterdam, The Netherlands,
often comes across patients unable to speak
Dutch. Amsterdam hosts many multi-lingual
people of different backgrounds. There
are about 180 different ethnicities in the
city and at least 35% of the population has
a non-Western migration background.” It is
therefore not uncommon that patients are
admitted with severe language barriers for
nurses who are mainly Dutch native speaking.
At the neurology/neurosurgery nursing
ward of the AMC, the ‘AMC Neurocentre’,
patients are often admitted with one or more
of the above-mentioned communication
disorders. This may interfere with common
nursing practices or communication, in
particular the measurement of pain intensity.
Addressing pain is considered as being funda-
mental or basic nursing care and essential for
delivering high care quality.'"’ The nurses of
the ‘AMC Neurocentre’ therefore asked for
(video) training to provide the skills and
knowledge that is needed for pain behaviour
observation. The team consists of approx-
imately 55 nurses with different levels of
education (Associate and Bachelor degree)
and experience in neuroscience nursing.

Available knowledge
According to international guidelines, self-re-
ported pain instruments are considered the
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best possible method. Commonly used instruments are
the Numerical Rating Scale (NRS), Visual Analogue
Scale, Wong-Baker Faces Pain Scale-Revised and the
Verbal Rating Scale.' ' In some cases of patients with
stroke with one or more of above-mentioned communi-
cation problems, none of these instruments work suffi-
ciently well and nurses must rely on pain behaviour obser-
vation scales to adequately assess (potential) pain.

The Rotterdam Elderly Pain Observation Scale
(REPOS) has been developed in 2009 for older patients
incapable of reporting pain themselves. It is a Dutch
scale with 10 behaviours that may indicate the presence
of pain.'? As patients with stroke and specifically patients
with aphasia or delirium tend to be older, this scale seems
appropriate for the use in acute stroke care.” '*!°

Rationale

Though single-component (educational) implementa-
tion strategies are generally considered less effective,
there is also no compelling evidence that multifaceted
strategies are more effective in changing healthcare
professionals’ behaviour.'™"® Training with patient videos
(focused both on knowledge and skills) has proven to be
effective for implementation of pain behaviour observa-
tion scales."

Training the entire ‘AMC Neurocentre’ nursing team
at once is costly, logistically complicated and may not
provide a sustainable solution that withstands regular
changes within the team. We therefore chose a more
gradual educational strategy by using a stepped-wedge
cluster design with parts of the nursing team as clusters.
We hypothesise that the risk of contamination from this
design will cause the number of nurses using the REPOS
to increase faster than the number of nurses receiving
training and may be used as a potential method of imple-
mentation itself.”’

Aims
In this evidence-based quality improvement study, we
aim to evaluate (a) whether an educational strategy can
increase the use of the REPOS in patients with severe
aphasia, confusion or language barriers and (b) whether
the risk of contamination from a stepped-wedge cluster
design within a nursing team has an effect on the speed
of implementation.
We consider the implementation successful whether at
the end of the study...
» ....the REPOS is used in 285% of the shifts in which
nurses care for eligible patients
» ...pain assessment is compliant (=1 REPOS measure-
ment per 12 hours) in 285% of patient days.

METHODS

Context

The ‘AMC Neurocentre’ is part of a tertiary care setting
with regional responsibilities. It provides specialised
care in cerebrovascular diseases such as intra-arterial
thrombectomy and coiling of intracranial aneurysms. It

operates 20 regular nursing beds and nine beds on the
Brain Care Unit, a Stroke Unit for acute cerebrovascular
care. A multidisciplinary team is available, consisting of
neurologists, neurosurgeons, nurses, nursing aids, phys-
iotherapists, occupational therapists and speech thera-
pists. In 2017 the unit had 129 admissions per month on
average, of which 108 (83%) had a length of stay longer
than 24 hours. The average length of stay was 7.2 days.

Participants

The participants of this study were registered nurses
working at the ‘“AMC Neurocentre’, with either an Asso-
ciate (or similar) or Bachelor degree in nursing. Nurses
who were not involved in nursing care activities, for
example due to illness, or who had a temporary contract
(<two months) were not included in the study.

Target(s)

Recommendation

The instrument to be implemented is the REPOS, a
pain behaviour observation tool developed for elderly
patients unable to use self-reported pain instruments."”
As of February 2017, pain behaviour observation is part
of the local hospital protocol and the REPOS is indicated
for patients admitted to general nursing wards who are
unable to self-report pain intensity, though still able to
make verbal or non-verbal contact with health profes-
sionals. A flowchart is part of the local hospital protocol
to help nurses decide on the use of pain behaviour obser-
vation tools.

The REPOS consists of 10 behavioural items that are
associated with the presence of pain, each worth one
point. The nurse observes the patient for a minimum of
2 min, at least twice a day, once during ambulation or
nursing care activities and once during rest. If the REPOS
shows a score of 2 or higher, the nurse will assess possible
causes for the observed behaviour and provide a second
pain score that reflects their clinical judgement. This is
a NRS score where zero indicates that the nurse assumes
there is no pain present that causes the behaviour and
10 indicates that the nurse assumes the worst imagin-
able pain is present. A list of other possible causes of the
observed behaviour (hunger, full bladder, fear) aids the
nurse in choosing an appropriate NRS. The REPOS is
documented in the electronic patient file and evaluated
daily during rounds with the physicians.

The aim of pain behaviour observation with the REPOS
is to provide insight in pain intensity for non-communi-
cative patients and eventually more adequate pain treat-
ment. As the treatment of pain is dependent on adequate
pain assessment, this study focuses on the implementa-
tion of the REPOS and not the treatment of pain itself.

Intervention

Educational strategy

The initiative for video training was based on desires of
the nursing team to be classically trained and approved
by the staff advisor on education prior to the start of the
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study. Every 2 weeks clusters of four to five nurses received
a standardised training for 45 min at two consecutive
days, with a total of 14 clusters. Nurses were allocated to a
cluster based on the planned working schedule for each
time period. Clusters were therefore random at first, but
as the study progressed the untrained nurses would delib-
erately be scheduled to work on days of the video training.

The video training started with a short introductory
presentation, explaining the aim of pain behaviour obser-
vation, the content of the local hospital protocol and how
to use and document the REPOS. An online training
module with 12 practice videos of real patients, developed
by the designers of the REPOS, was then used to familia-
rise the nurses with the scale.”’ During training, each of
the four to five nurses observed each video and assessed
pain behaviour with the REPOS individually, after which
an interrater agreement (Fleiss’ kappa, fixed marginal)
was calculated for the cluster.®® If there was less than
substantial agreement (k<0.60), observation differences
were discussed and the video was repeated until agree-
ment was substantial or higher. Videos were always alter-
nated with a video of a different patient before repeating,
to avoid repetition learning. Training was provided by the
same trainer (PV), who used a checklist to ensure each
cluster received the same tips on the use and documen-
tation of the REPOS. For more information about the
training and responses, see the process evaluation in the
Results section.

Motivational strategy

No motivational strategy was used to promote the use
of the REPOS. Every 2 weeks however, alternating the
training periods, a questionnaire was send as part of the
study. This may be considered as a repeated reminder.

Measures

Data were obtained from patient data files by the first
author as part of a regular quality evaluation (PV). Besides
the indication for pain behaviour observation, no patient
characteristics were collected.

Primary outcomes

The primary outcomes reflect behaviour of nurses, as this

best reflects actual implementation.

» Proportion of shifts in which nurses used the REPOS
when caring for an eligible patient.

» Proportion of patient days at which pain assessment
was compliant to local hospital protocol (=1 REPOS
measurement per 12 hours)

Secondary outcomes

Secondary outcomes were as follows: (a) the self-per-
ceived competence in pain behaviour observation of
patients able and unable to self-report pain and (b) the
attitude towards pain measurement. The self-perceived
competence was measured with a 4-point Likert scale,
where a higher score meant the nurse felt more compe-
tent (very incompetent, incompetent, competent and
very competent).

» Recognising pain in patients that can communicate
well.

» Measuring pain intensity in patients that can commu-
nicate well.

» Recognising pain in patients that cannot communi-
cate well or are (severely) confused.

» Measuring pain intensity in patients that cannot
communicate well or are (severely) confused.

Attitude was measured with an adaption of the Negative

Pain Belief Scale (NPBS) by Shugarman et al (2010),

consisting of four questions with a 5-point Likert scale.”

A higher cumulative score meant a more negative atti-

tude towards pain measurement. See online supplemen-

tary appendix 1 for more information.

Data for secondary outcomes were collected with a
questionnaire that was send every 2 weeks by email. To
promote completion of the survey a reward, in form of
a gift card worth 5-25 euro, was allotted among every 10
completed questionnaires and reminders were send out
daily for 1 week.

Process evaluation

To assess mechanism(s) through which the implemen-

tation strategy (gradual video training) may or may not

work, the following data were collected for process eval-

uation:

» Percentage of trained nurses (absolute numbers and
full-time equivalent).

» Proportion of shifts during which trained nurses
cared for eligible patients.

» Number of trainings completed, including video's
shown and repeated.

» Experienced workload as a barrier in pain assessment.

» Nursing views on their influence on pain treatment.

» Process data are used for a side-by-side analysis of the
primary outcome.

Verbal responses of the participants were gathered by the

trainer (PV) both during and after training to provide

qualitative insights to above-mentioned data. At the end

of the second day of training, nurses were asked an open-

ended question how they experienced the video training.

Statistical analysis
For analyses, we used descriptive statistics and inferen-
tial statistics. All data were first tested for normality by a
Kolmogorov-Smirnov test, a Q-Q plot and Levene’s test.
Categorical variables were expressed as n (%). Contin-
uous normally distributed variables were expressed by
their mean and SD, not normally distributed data by their
median and minimum and maximum range for skewed
distributions. To test groups, categorical variables were
tested using the Pearson’s x* test or Fisher’s exact test,
when appropriate. Normally distributed continuous data
were tested with the independent samples Students’ t-test
and in case of skewed data, with the independent samples
Mann-Whitney U test. Data were analysed with R Statistics
(V.1.0.153) and SPSS (V.24.0, SPSS, Chicago, IL, USA).
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Table 1 Frequencies of indications for the use of the
REPOS
Patients unable to self-report pain intensity 88 (100%)
total)
Due to aphasia 41 (46.6%)
Due to confusion/delirium 15 (17.0%)
Due to language barrier 14 (15.9%)
Due to a combination 18 (20.5%)
Aphasia and confusion 6 (6.8%)
Aphasia and language barrier 6 (6.8%)
Confusion and language barrier 5(5.7%)
Aphasia, confusion and language barrier 1 (1.7%)
Duration of communication disorder 3.5 (1.0-
(days) 35.0)
REPOS measurements required (per 4 (1-35)
patient)

REPOS, Rotterdam Elderly Pain Observation Scale.

Sample size calculation

Methods of Hussey and Hughes (2007) were used for
power calculation for the main outcomes, with 16 time
periods and 13 clusters with at least one observation per
time period. With an alpha of 0.05, a power of 20.8 can
be obtained for increase in proportions from 0% to 215%
or 15% to >42%.**

Ethical considerations

The research protocol was approved by the medical
ethical committee of the AMC Hospital on January 6,
2017. Data were collected for routine quality control by
PV in the role of staff advisor on quality and patient safety.
Other than the indication for pain behaviour observation
and the duration of communication disorders, no indi-
vidual patient data were collected.

RESULTS

The study was conducted in 2017 from February 27th to
September 29th. A total of 835 individual patient files
were evaluated for patients eligible for pain measure-
ment with the REPOS. This resulted in the inclusion of 88
patient files (639 patient days) for analysis of our primary
endpoint. The frequencies of indications for the use of
the REPOS are shown in table 1. For reporting, the Stand-
ards for Quality Improvement Reporting Excellence 2.0
was used.?

During the study period, 68 nurses were employed
at the Neurocentre, of which 62 were included in the
study. Most nurses (51.4%) had an Associate degree (or
similar) and 52.9% had less than 5 years of experience in
neuroscience nursing. Further characteristics are shown
in table 2. A total of 50 nurses received the training,
resulting in 90% of the employed nurses being trained at
the end of the study.

Table 2 Nurse characteristics

Nurses employed (per day, median, min-
max)

Working contract (median hours per week, 32 (20-36)
min-max)

55 (52-58)

Full-time equivalent (median, min-max) 32.0 (31.4-32.2)

Number of shifts worked in care (median, 79 (4-129)

min-max)

Years of experience in neuroscience

nursing
<1 year 16 (23.5%)
1-5 years 20 (29.4%)
5-10 years 10 (14.7%)
>10 years 22 (32.4%)

Level of education
Associate degree (or similar) 35 (51.4%)
32 (45.6%)

1(1,4%)

Bachelor degree
Master degree

Training

The proportion of shifts in which trained nurses cared for
eligible patients increased significantly from 0% at start of
the study to 83% at the end of the study (p value<0.001).

Process evaluation

All trainings were held at the end of the day shift and

were held on two consecutive days, except for cluster 10

in which training days were 1 day apart. Nurses were inter-

ested in the training and eager to learn about the REPOS,

often asking the trainer when they would be scheduled

for training. Some clearly stated they were waiting for

the training before they would use the REPOS. Reac-

tions to the training were generally positive. Frequently

mentioned quotes during the debriefing of the video

training were as follows:

» ‘The REPOS is not complicated, but it requires some
practice’

» ‘I am able to use the REPOS right away’

» ‘The videos are good for practice, because we can
rewind and pause the behaviour’

» ‘Itis difficult to rely on something (ie, pain behaviour
observation) that is so subjective’

» ‘I find it hard to determine when I should use the
REPOS’

Participants found the nuances in word choice (ie, pain

behaviour) the most difficult and much of the discus-

sions during training were on the interpretation of the

pain behaviours as described by the original designers of

the scale. This was an important aspect of the training

though, as it contributed to good inter-rater agreement.

Planning of biweekly training based on existing working

schedules proved logistically complex. As more nurses

were trained, it became more difficult to find 2 days were

enough untrained nurses would be present. It also proved
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Table 3 Proportion of shifts with and without REPOS measurements and OR when compared with baseline

Cumulative shifts with

Cumulative shifts without OR (95% Cl) when compared

Time period REPOS REPOS with baseline P value
1 13 80 - -
2 14 243 0.36 (0.15 to 0.86) 0.012*
3 28 419 0.41 (0.19 to 0.90) 0.017*
4 36 547 0.41 (0.20 to 0.87) 0.015*
5 44 651 0.41 (0.21 to 0.88) 0.016*
6 67 814 0.51 (0.26 to 1.04) 0.044*
7 78 984 0.49 (0.25 to 1.00) 0.041*
8 81 1056 0.47 (0.24 t0 0.97) 0.024*
9 83 1087 0.47 (0.24 to 0.96) 0.024*
10 86 1199 0.44 (0.23 to 0.90) 0.019*
11 90 1340 0.41 (0.21 to 0.84) 0.009**
12 93 1433 0.40 (0.21 to 0.81) 0.007*
13 94 1471 0.39 (0.20 to 0.80) 0.007*
14 94 1479 0.39 (0.21 to 0.80) 0.007*
15 95 1516 0.39 (0.20 to 0.78) 0.006**
16 96 1569 0.38 (0.20 to 0.76) 0.006™

*P value<0.05, **p value<0.01.
REPOS, Rotterdam Elderly Pain Observation Scale.

difficult to start the training on time, as it was planned
at the end of the day shift. The training had a median
duration of 85 min (85-90) per training, during which a
median of 14 videos (10-15) were observed. Videos were
played one to three times (median 1) before a substantial
inter-*rater agreement (kappa 20.67) was achieved.

Nurse behaviour

The REPOS was documented 138 times for 36 (41%)
eligible patients, of which 48 (35%) were measured by
trained nurses. The proportion of nurses that at some
pointduring the study period used the REPOS atleast once
for eligible patients increased gradually from 4 (7,4%) to
24 (45.3%) at the end of the study (p value<0.001), with
a median of two times (1-33). Four nurses were respon-
sible for 62% of all REPOS measurements and 51% of all
REPOS measurements were performed in 8% (n=7) of all
eligible patients.

In total, there were 96 nursing shifts (5,8%) with at
least one REPOS measurement. Overall, the propor-
tion of cumulative shifts in which the REPOS was used
(when required) decreased from 14% at baseline to 6%
at the end of the study (p value<0.01). The OR of cumu-
lative shifts with versus without a REPOS measurement
compared with baseline increased during time period 1
through 6, but declined again after that (table 3). These
changes in OR were statistically significant from baseline
for each time period, with the exception of T6 (10-12
weeks).

In 16 (2,5%) patient days, the REPOS measurement
was compliant to local hospital protocol (=1 REPOS

measurement per 12 hours). The proportion of compliant
patient days did not change significantly over the course
of the study, ranging from 0% to 16% (in T6).

Process evaluation

During the study, all nurses cared at least one shift for
eligible patients, with a median of 27 shifts (1-57). The
chance of exposure to an eligible patient fluctuated due
to varying prevalence and started to decrease drastically
after T7. In the first three time periods, an average of
166 REPOS measurements was required, whereas in the
last three time periods an average of 33 REPOS measure-
ments were required. In time period 14 (18-22 weeks),
only eight REPOS measurements were required. This
decrease in chance for practical application of acquired
skills and knowledge may (in part) have attributed to
decline of the use of the REPOS. The number of required
and performed REPOS measurements, both cumulative
and per time period, are shown in figure 1.

Secondary outcomes

On average, the questionnaire was completed by 55%
of the employed nurses per time period of 2 weeks. The
completion rate decreased over the duration of the study

from 76% to 39% (p value<0.001).

Self-perceived competence

At the start of the study, 97% of the nurses that completed
the questionnaire considered themselves 'competent' to
'very competent' in recognising and measuring pain in
patients who are able to communicate adequately. This
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Figure 1 Green (part of) column: REPOS measured. REPOS,

increased to 100% at the end of our study. For patients
that require pain behaviour observation, 86% of the
nurses considered themselves 'competent' to 'very compe-
tent' at the start of the study, which increased to 93%.

Attitude

During the study, there was one measurement of one
nurse (0.3%) with a negative attitude towards pain meas-
urement (NPBS >12). All other time periods there was
no negative attitude among nurses. The NPBS did not
change significantly during the study.

Other

From the 361 responses to the questionnaire, the partic-
ipants agreed or strongly agreed 300 (83.1%) times with
the statement ‘my colleagues find pain assessment an
important part of the nursing profession’. In 94 responses
(17.7%), the participants agreed or strongly agreed with
the statement ‘I am unable to measure pain in patients
who can’t communicate well or are severely confused due
to lack of time or increased workload’. In 87 (24.1%) of
the responses, they were neutral on this statement and in
180 (49.9%) they disagreed or strongly disagreed. For the
statement ‘nurses have no influence on the treatment of
pain’, nurses disagreed in 349 (96.7%) of their responses.

DISCUSSION

In this evidence-based quality improvement study, we
aimed to evaluate an educational implementation strategy
to implement a pain behaviour observation scale. For this
purpose, we used a stepped-wedge cluster design within
one nursing team, expecting the risk of contamination
to be of positive influence on the speed of implemen-
tation. Despite a consistently executed video training,
where inter-rater agreement was obtained within clusters,
our aims for implementation were not achieved. Though
there was a significant increase in the proportion of
trained nurses that cared for patients that required pain
behaviour observation with the REPOS, the actual use,
which is equivalent to behaviour in our view, decreased
during the study period.

REPOS used, cumulative
1800 100%

00 NG
p AN N E EeEmEeEsEEEEEER ,

1 2 3 4 5 6 8 9 10 11 12 13 14 15 16

I REFOS measured REPOS not measured =5 shifts REPOS used

Rotterdam Elderly Pain Observation Scale.

We chose this single-component implementation
strategy because our nurses explicitly asked for education,
which is quite common among healthcare professionals
when there is a need to change practice or implement
scientific innovations. Though we are aware of the posi-
tive impact of motivational strategies, we deliberately
wanted to evaluate the effect of education alone and to
determine whether we should acknowledge healthcare
professionals’ wishes for educational strategies in future
implementation projects.

The process data in this study provides insight in mech-
anisms that may have prevented nurses from using the
REPOS more frequently. The results of the NPBS show,
for example, that there was no negative attitude towards
pain measurement in general and pain behaviour obser-
vation in particular. The questionnaire results show that
lack of time or increased workload was not a barrier for
pain measurement or behavioural pain observation. This
is in accordance with studies on ‘care left undone’ during
nursing shifts, which show that pain management and
treatment are least likely to be reported as missed.?® *”

Data on the provided training show that limited repe-
tition of videos (maximum three times) were needed to
acquire a substantial agreement among the nurses. This
indicates that the videos were suited for acquiring basic
skills to use the REPOS for pain behaviour observation. In
order to maintain and improve these skills, it seems that
practicing with actual patients is important. In at least
six time periods, both the number of individual patients
and the number of required REPOS measurements were
very low, down to 4 required REPOS measurements per
week in time period 14. During the study, the chance for
nurses to be exposed to eligible patients decreased and
as such the chance of nurses practicing their acquired
skills decreased as well. After video training, the nurses
were eager to practice, but for some nurses several weeks
passed before they got the first opportunity to use the
REPOS.

It is noticeable that most REPOS measurements were
performed by the same group of nurses. These nurses
used the REPOS before training and continued to do so
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after training. This may indicate that individual motiva-
tion is more important than mere training.

The qualitative insights gathered during and after
training also indicate that nurses find it hard to indi-
cate when a patient requires a REPOS measurement
instead of other instruments. This is also reflected by the
fact that more than half of the REPOS measurements
were performed in only 8% of the eligible patients.
This suggests that once a nurse starts using the REPOS
others may follow, but if nobody starts using it the patient
receives no form of pain assessment.

Limitations of the study

The choice for a stepped-wedge cluster design within a
single nursing team, whereby multiple measurements
were done by the same nurses, has shown some limitations
in this study. Due to the decrease in the actual use of the
REPOS, formal analysis using a generalised mixed model
or generalised estimation equation was not possible.
Therefore, we analysed between and within baseline and
every time point towards an allowable statistical proce-
dure. Another limitation of this study was that actual
knowledge and skills, obtained at the end of training,
was not consistently measured. We are therefore unable
to prove that the training itself guaranteed the skills
and knowledge needed in daily nursing care. In future
studies, a standardised test reflecting learning points
of the training should be incorporated in the measure-
ments. The feedback at the end of the training was gener-
ally positive, but this may have been due to interviewer
bias as the evaluation was done by the trainer himself. In
future, similar quality improvement studies we suggest to
perform a barrier and facilitator analysis to determine
both required training forms and skills measurement.

CONCLUSION

This study shows that education alone may not be effec-
tive when implementing an evidence-based quality
improvement. Pain behaviour observation for non-com-
municative patients with acquired brain injury may be
more complicated than merely providing knowledge and
(simulated) practice. Future implementation projects
or research should include an extensive assessment of
potential barriers (prevalence, chance of exposure) and
facilitators in order to adequately select a motivational
strategy alongside education.

Author affiliations

"Neuro and Head/Neck, Amsterdam University Medical Center, location Academic
Medical Center, Amsterdam, The Netherlands

20mni Cura Nursing Teaching Research, Amsterdam, The Netherlands
SDepartment of Anesthesiology, Leids Universitair Medisch Centrum, Leiden, The
Netherlands

“Department of Clinical Epidemiology, Biostatistics and Bioinformatics, University of
Amsterdam, Amsterdam, The Netherlands

SDepartment of Anesthesiology, AMC, Amsterdam, The Netherlands

®Department of Neurology, AMC, Amsterdam, The Netherlands

"Radboud Institute for Health Sciences, Scientific Center for Quality of Healthcare
(1Q Healthcare), Radboud UMC, Nijmegen, The Netherlands

Acknowledgements We would like to express our gratitude to the developers
of the REPOS for providing the online learning material that we used for our video
training and all the nurses who completed the questionnaires during this study.

Contributors PV planned the study, provided the training, collected the data and
submitted the study. PV and BT planned and performed the analysis. CL, MWH, INS
and HV contributed to the planning and analysis of the study. All authors contributed
to the paper.

Funding The authors have not declared a specific grant for this research from any
funding agency in the public, commercial or not-for-profit sectors.

Competing interests No, there are no competing interests for any author.
Patient consent for publication Not required.
Provenance and peer review Not commissioned; externally peer reviewed.

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution 4.0 Unported (CC BY 4.0) license, which permits
others to copy, redistribute, remix, transform and build upon this work for any
purpose, provided the original work is properly cited, a link to the licence is given,
and indication of whether changes were made. See: https://creativecommons.org/
licenses/by/4.0/.

REFERENCES
1.

Wilkins EWL, Wickramasinghe K, Bhatnagar P, et al. European
cardiovascular disease statistics 2017. Brussels: European Heart
Network, 2017.

2. Béjot Y, Bailly H, Durier J, et al. Epidemiology of stroke in Europe and
trends for the 21st century. Presse Med 2016;45:391-8.

3. Pedersen PM, Stig Jergensen H, Nakayama H, et al. Aphasia in
acute stroke: incidence, determinants, and recovery. Ann Neurol.
1995;38:659-66.

4. Kauhanen M-L, Korpelainen JT, Hiltunen P, et al. Aphasia,
depression, and non-verbal cognitive impairment in ischaemic
stroke. Cerebrovasc Dis 2000;10:455-61.

5. Laska AC, Hellblom A, Murray V, et al. Aphasia in acute stroke and
relation to outcome. J Intern Med 2001;249:413-22.

6. Dahl MH, Renning OM, Thommessen B. Delirium in acute stroke -
prevalence and risk factors. Acta Neurol Scand 2010;122:39-43.

7. Nydahl P, Bartoszek G, Binder A, et al. Prevalence for delirium
in stroke patients: a prospective controlled study. Brain Behav
2017;7:e00748.

8. Buddeke J VDI, Visseren FLJ, Vaartjes |, et al. Hart- en vaatziekten
in Nederland, cijfers over prevalentie, ziekte en sterfte. Den Haag:
Hartstichting, 2016.

9. Amsterdam O. Amsterdam in cijfers, Jaarboek 2017. Amsterdam: OIS
Amsterdam, 2017.

10. Feo R, Kitson A, Conroy T. How fundamental aspects of nursing care
are defined in the literature: a scoping review. J Clin Nurs 2018.

11. Schug SA, Palmer GM, Scott DA, et al. Acute pain management:
scientific evidence, fourth edition, 2015. Med J Aust 2016;204:315-7.

12. Wells N, Pasero C, McCaffery M. Improving the Quality of Care
Through Pain Assessment and Management. In: Hughes RG, ed.
Patient safety and quality: an evidence-based Handbook for nurses.
Rockville (MD), 2008.

13. RvD vanH, Tibboel M;, Wit D; de, et al. The Rotterdam elderly pain
observation scale (REPOS): a new behavioral Pain Scale for Non-
Communicative adults and cognitively impaired elderly persons.
Journal of Pain Management 2009;1.

14. Ellis C, Urban S. Age and aphasia: a review of presence, type,
recovery and clinical outcomes. Top Stroke Rehabil 2016;23:430-9.

15. Vink PvO J. Welke pijnschaal is bij non-communicatieve patienten
Het meest betrouwbaar? Nursing 2012;18.

16. Squires JE, Sullivan K, Eccles MP, et al. Are multifaceted
interventions more effective than single-component interventions
in changing health-care professionals' behaviours? An overview of
systematic reviews. Implementation Sci 2014;9.

17. Lynch EA, Cadilhac DA, Luker JA, et al. Education-only versus a
multifaceted intervention for improving assessment of rehabilitation
needs after stroke; a cluster randomised trial. Implementation Sci
2015;11.

18. Harvey G, Kitson A. Translating evidence into healthcare policy and
practice: single versus multi-faceted implementation strategies — is
there a simple answer to a complex question? Int J Health Policy
Manag 2015;4:123-6.

19. Gélinas C, Arbour C, Michaud C, et al. Implementation of the critical-
care pain observation tool on pain assessment/management nursing

Vink P, et al. BMJ Open Quality 2019;8:6000447. doi:10.1136/bmjog-2018-000447

"1ybuAdoo Aq paroslold 1sanb Aq #7202 ‘vT 1290190 uo jwod [wq Aufenbuadolwg/:dny wolj papeojumoq ‘6T0Z AN ¥ U0 /H1000-8T02-bolwag/oeTT 0T se paysiignd 1siy :;jend uado rINg


https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
http://dx.doi.org/10.1016/j.lpm.2016.10.003
http://dx.doi.org/10.1002/ana.410380416
http://dx.doi.org/10.1159/000016107
http://dx.doi.org/10.1046/j.1365-2796.2001.00812.x
http://dx.doi.org/10.1111/j.1600-0404.2010.01374.x
http://dx.doi.org/10.1002/brb3.748
http://dx.doi.org/10.5694/mja16.00133
http://dx.doi.org/10.1080/10749357.2016.1150412
http://dx.doi.org/10.1186/s13012-014-0152-6
http://dx.doi.org/10.1186/s13012-016-0487-2
http://dx.doi.org/10.15171/ijhpm.2015.54
http://dx.doi.org/10.15171/ijhpm.2015.54
http://bmjopenquality.bmj.com/

practices in an intensive care unit with nonverbal critically ill adults: a 24. Hussey MA, Hughes JP. Design and analysis of stepped wedge
before and after study. Int J Nurs Stud 2011;48:1495-504. ) cluster randomized trials. Contemp Clin Trials 2007;28:182-91.

20. Mdege ND, Man M-S, Taylor Nee Brown CA, et al. Systematic 25. Ogrinc G, Davies L, Goodman D, et al. Squire 2.0 (standards for
review of stepped wedge cluster randomized trials shows that quality improvement reporting excellence): revised publication
_de3|gn is paljhcularly‘used_ to e\_/aluate interventions during routine guidelines from a detailed consensus process. BMJ Qual Saf
implementation. J Clin Epidemiol 2011;64:936-48. DE.

h . 2016;25:986-92.

21. Centre EM. Comfort assessment instruments, 2017. Available: , , )

. ; . 26. Ball JE, Murrells T, Rafferty AM, et al. 'Care left undone' during
https://comfortassessment.nl/web/index.php/instruments/repos- ) e " . . ;
nederlands1/ nursing shifts: associations with workload and perceived quality of

22. Randolph J. Online Kappa Calculator [Computer software], 2008. care. BMJ Qual Saf 2014;23:116-25.

Available: hhtp://justusrandolph.net/kappa2017 27. Ausserhofer D, Zander B, Busse R, et al. Prevalence, patterns and

23. Shugarman LR, Goebel JR, Lanto A, et al. Nursing staff, patient, and predictors of nursing care left undone in European hospitals: results
environmental factors associated with accurate pain assessment. J from the multicountry cross-sectional RN4CAST study. BMJ Qual Saf
Pain Symptom Manage 2010;40:723-33. 2014;23:126-35.

8 Vink P, et al. BMJ Open Quality 2019;8:€000447. doi:10.1136/bmjog-2018-000447

"1ybuAdoo Aq paroslold 1sanb Aq #7202 ‘vT 1290190 uo jwod [wq Aufenbuadolwg/:dny wolj papeojumoq ‘6T0Z AN ¥ U0 /H1000-8T02-bolwag/oeTT 0T se paysiignd 1siy :;jend uado rINg


http://dx.doi.org/10.1016/j.ijnurstu.2011.03.012
http://dx.doi.org/10.1016/j.jclinepi.2010.12.003
https://comfortassessment.nl/web/index.php/instruments/repos-nederlands1/
https://comfortassessment.nl/web/index.php/instruments/repos-nederlands1/
hhtp://justusrandolph.net/kappa2017
http://dx.doi.org/10.1016/j.jpainsymman.2010.02.024
http://dx.doi.org/10.1016/j.jpainsymman.2010.02.024
http://dx.doi.org/10.1016/j.cct.2006.05.007
http://dx.doi.org/10.1136/bmjqs-2015-004411
http://dx.doi.org/10.1136/bmjqs-2012-001767
http://dx.doi.org/10.1136/bmjqs-2013-002318
http://bmjopenquality.bmj.com/

	How incremental video training did not guarantee implementation due to fluctuating population prevalence
	Abstract
	Introduction
	Problem
	Available knowledge
	Rationale
	Aims

	Methods
	Context
	Participants

	Target(s)
	Recommendation

	Intervention
	Educational strategy
	Motivational strategy

	Measures
	Primary outcomes
	Secondary outcomes
	Process evaluation

	Statistical analysis
	Sample size calculation
	Ethical considerations

	Results
	Training
	Process evaluation

	Nurse behaviour
	Process evaluation

	Secondary outcomes
	Self-perceived competence
	Attitude
	Other


	Discussion
	Limitations of the study

	Conclusion
	References


