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Abstract
Introduction: The neurological exam is performed and monitored closely by clinicians to trend,
intervene, and improve patient outcomes. The Full Outline of UnResponsiveness Score (FS) is a
novel, reliable, and validated tool that can be used to trend neurological exams in critical care
settings. The FS assesses brainstem function, can be used among intubated comatose patients,
and can detect subtle neurologic changes.
Background: The Neurocritical Care Unit (NCCU) in a large urban academic medical center
currently uses the Glasgow Coma Scale (GCS) for neurological exam monitoring. However, the
medical providers were interested trialing the FS. The purpose of this project was to determine
the feasibility for the adoption of the FS into routine practice. A pilot implementation project was
conducted with the Advanced Practice Providers (APPs) [i.e. Nurse Practitioners (NP) and
Physician Assistants (PA)] to determine if the APPs would use the FS and discuss the FS during
rounds. The adoption of the FS should improve neurological exam trending and may also
improve provider confidence in making treatment decisions and prognostication.
Methods: APPs performed the FS once per shift for four weeks on each patient in the 10-bed
East NCCU. Daily FS compliance and discussions during rounds were measure. The APPs
experience with the FS was measured at the end of the project with the User Experience
Questionnaire (UEQ).
Results: Eleven APPs completed the project. Overall, weekly compliance decreased (76% to
25%) along with daily discussion during rounds (95%-55%). APP experience with the FS tool
was excellent for perspicuity (ease of learning to use the product; M=2.32; SD=0.60; 95%
CI=1.96-2.68) and efficiency (ease and speed of use; M=2.16, SD=0.71, 95% CI=1.74-2.58) and
average on all other UEQ scales.
Conclusions: Although compliance rates were low, the FS was well received by the APPs. The
APPs rated their experience with the FS tool as excellent, practical, easy to learn and easy to use.
The FS adoption into practice is feasible however a longer implementation period is needed to
further explore compliance factors affecting adoption and sustainability. Lessons learned from
this project will assist in a revised implementation plan for adoption of the FS under
development at the practice site with the goal to transition away from the GCS and to the FS
during the next 1-2 years.
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Pilot Implementation Project of the FOUR Score in a Neurocritical Care Unit
The performance of the neurological examination (exam) has evolved over the centuries.
Since its inception, providers (e.g. physicians, advanced practice nurses) caring for the
neurologically impaired patient compare the patient’s exams over time to trend neurologic status
and guide treatment (Krumar, Aslinia, Yale, & Mazza, 2011). Accurately performing and
reporting the neurological exam is a foundational skill for all providers. The variability inherent
in traditional narrative reporting of the exam has led to the development of numerical scales to
standardize the reporting and trending of the exam. The Glasgow Coma Scale (GCS) (see
Appendix A) is the most commonly used standardized tool to assess neurologic status, predict
mortality, and functional outcomes. The GCS is used to assess a patient’s eye opening, verbal
response, and motor function. It is easy to learn and perform but, the GCS has some significant
limitations (Reith, Brennan, Maas, & Teasdale, 2016). The GCS does not include cranial nerve
function, cannot fully test intubated patients since verbal response is a component of the GCS,
and poorly detects subtle neurologic changes (Reith et al., 2016). Providers may use an
individual exam to make treatment decisions. However, they also rely on the trends of exams,
including brainstem function, to guide clinical or surgical interventions. Therefore, a valid and
reliable exam tool with more meaningful information would be of greater utility.
Background
At the practice site, the staff nurses and neurosurgery residents record the GCS in the
electronic medical record (EMR). The GCS is rarely reviewed or discussed during the morning
multidisciplinary unit rounds (rounds) or between the nurses and the providers. Some of the
providers were interested in replacing the GCS with the Full Outline of UnResponsiveness Score
(FS). The FS is a novel standardized and validated tool that was developed as a replacement for
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the GCS in the Intensive Care Unit (ICU) setting. Just as with the GCS, the FS assesses the
patient’s level of responsiveness but: 1) it also evaluates brainstem function, 2) does not require
patient verbal responses and can therefore be used with patients on mechanical ventilation, and
3) can better detect subtle neurologic changes than the GCS (Wijdicks et al., 2005). Therefore,
by using the FS, the providers will have more meaningful and reliable exam information
available to assist them with decision making. However, the FS has not been adopted in most
institutions, largely due to the wide spread familiarity with and use of the GCS.
The purpose of this project was to determine the feasibility for the adoption of the FS into
routine practice. A pilot implementation project was conducted with the Advanced Practice
Providers (APPs) [i.e. Nurse Practitioners (NP) and Physician Assistants (PA)] in the
Neurocritical Care Unit (NCCU) to determine if the APPs would use the FS, discuss the FS
during rounds, and find the FS discussions helpful or meaningful during rounds. The adoption of
the FS should improve exam trending and may also improve provider confidence in making
treatment decisions and prognostication.
Theoretical Framework
The Diffusion of Innovation (DOI) Theory was employed to guide the development and
implementation of this pilot project. The DOI is used to explain how innovations are adopted and
achieve wide spread use. The DOI has five stages in the adoption process: knowledge,
persuasion, decision, implementation, and confirmation (Rogers, 2003).
In using the DOI with this project, the first stage, the knowledge stage, involved the
evaluation of evidence supporting the use of the FS. The next stage, persuasion, involved
presenting the evidence to the (Neurointensivists and APPs). During the persuasion stage, the
stakeholders were asked to provide both negative and positive feedback about the FS tool and its
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potential for successful implementation. After extensive discussion with the stakeholders, the
group agreed to participate in a pilot implementation project. The decision stage is the period
where the stakeholders choose to either adopt or reject the use of the FS. The agreement to
proceed with the project marked the end of the decision stage. The fourth stage, implementation
is described in this paper. The final stage of adoption, confirmation, would be realized if the use
of the FS was sustained in routine practice (Rogers, 2003). The confirmation stage cannot be
measured within the time constraints of this project.
Literature Review
Contemporary literature supports the utility of the FS as a superior coma assessment tool
when compared to the GCS. This literature review will highlight evidence comparing the
psychometric characteristics of the FS and the GCS (see Tables 1).
First, Wijdicks, Bamlet, Maramattom, Manno, and McClelland (2005) performed a
prospective validation and reliability study comparing the FS to the GCS. The study participants
included neuroscience nurses (n=3), neurology residents (n=3), and Neurointensivists (n=3).
Each combination of participants (nurse/nurse, nurse/resident, nurse/Neurointensivist,
resident/resident, resident/Neurointensivist, and Neurointensivist/Neurointensivist) performed 20
patient examinations. Face-validity for the FS was determined through independent rating of the
FS by each study participant. Each patient grouping (n=20) was rated using both scales (FS and
GCS) by two different participants within one hour of each other. The participants were not
aware of each other’s scores during the study. Overall interrater reliability (IRR) was excellent
with both the FS (=0.82; 95% CI, 0.77-0.88) and the GCS ( =0.82; 95% CI, 0.76-0.87). The
IRR was greatest in the resident/resident pairings (FS, =0.93 & GCS, =0.92) and the lowest in
nurse/nurse pairings (FS, =0.70 & GCS, =0.72) (Wijdicks et al., 2005). While there were IRR
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differences between the different pairings, all groups performed similarly with both tools and had
at least adequate consistency using both tools.
In a following study, Wolf and colleagues (2007) prospectively studied the reliability of
both the FS and GCS with a cohort of Intensive Care Unit (ICU) nurses. The study participants
were experienced (> 2-years) neuroscience ICU nurses (n=10), inexperienced neuroscience ICU
nurses (n=5), and ICU nurses without neuroscience ICU training (n=5). The ICU nurses without
neuroscience ICU training were cohorted with the inexperienced neuroscience ICU nurses for
this study. The study used the same methodology as used by Wijdicks et al. (2005). Each
combination of nurses (experienced/experienced, experienced/inexperienced, inexperienced/
inexperienced) examined patients (groups of 20 with a total of 80 patients) using the FS and the
GCS. Each combination of participants demonstrated good- to excellent- IRR with each
instrument. The overall IRR for the FS (=0.85) was similar to that of the GCS (=0.83). The
agreement between the experienced/experienced pairings was excellent (FS, =0.92 & GCS,
=0.86). Whereas the agreement between the inexperienced/inexperienced pairings was lower
but still good (FS, =0.82; GCS, 0.83). None of the differences between the three grouping were
significant (p>0.05) (Wolf et al., 2007). Both of these studies support the assertion that the FS
and the GCS have good- to excellent- reliability characteristics.
Mansour, Megahed, and Abd Elghany (2014) prospectively investigated the accuracy of
the National Institutes of Health Stroke Score (NIHSS), the GCS, and the FS in predicting
patient clinical outcomes. They evaluated patients with acute ischemic stroke (N=127) using all
three scales at 24-hours and 72-hours after admission. The best predictive accuracy was noted
with the 72-hours evaluation. All three scales were excellent predictors of mortality at 72-hours
(NIHSS, ROC 0.973; GCS, ROC 0.975; FS, ROC 0.977). For predicting functional outcome, the
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NIHSS had better performance characteristics (ROC 0.958) than both the GCS and FS (ROC
0.931 & 0.909). The authors concluded that at 72-hours, the FS is just as accurate as the GCS in
predicting mortality and morbidity.
Finally, in a large prospective multicenter study, Wijdicks et al. (2015) compared the
GCS and FS accuracy in predicting mortality. The GCS and FS were recorded within 1 hour of
admission in a nonselective cohort of patients, admitted to mixed ICUs over 6-months
(N=1,695). The in-hospital mortality prediction statistics were similar with the FS and GCS
(ROC 0.702; 95% CI, 0.661–0.744; vs. ROC 0.684; 95% CI, 0.641–0.723; p=0.078). However,
the FS had superior predictive accuracy for ICU-mortality compared to the GCS (ROC 0.742;
95% CI, 0.694–0.790; vs. ROC 0.715; 95% CI, 0.663–0.768; p=0.001) (Wijdicks et al., 2015).
The reviewed literature has been used to establish that the FS is not inferior to the GCS,
and in a few ways superior to the GCS. Providers and nurses with or without neuroscience
expertise consistently evaluated patients’ neurological status reliably with both the GCS and the
FS (Wijdicks et al., 2005; Fischer et al., 2010). The FS tool assesses more critical neurologic
functions and is more useful with patients on mechanical ventilation or in coma (Wijdicks et al.,
2005; (Wolf, Wijdicks, Bamlet, & McClelland, 2007). Lastly, the FS was superior to the GCS in
predicting ICU-mortality while remaining equally accurate at predicting in-hospital mortality.
Limitations to the reviewed studies include the prognostication studies evaluated the FS
and GCS scores at different points in the patients’ ICU stay [Mansour et al., (2015) at 24- and
72-hours vs Wijdicks et al. (2015) at 1-hour]. In addition, the researchers did not control for any
residual effects of sedative use that may have affected the exams (Mansour et al., 2015; Wijdicks
et al., 2015; Wijdicks et al., 2005; Wolf et al, 2007).
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Methods
Project Design
This was a knowledge translation pilot project to implement the use of the FS by APPs in
a 10 bed NCCU of a large urban academic medical center. A secondary aim of the project was to
assess the participants’ perception of the usability of the FS in their clinical setting.
Sample
The project participants (N=12) were APPs (NP, n=11; PA, n=1) in the NCCU. The APPs
typically care for 5-patients on a 12-hour day shift and 10-patients on a 12-hour night shift. The
APPs were asked to assess each assigned patient once a shift using the FS for four weeks.
Patients on heavy sedation (Richmond Agitation Sedation Scale -3 or -4) or if sedation could not
be held safely and/or were paralyzed were excluded from assessment. The projected FS
assessment opportunities based on 2 daily assessments with approximately 9-10 patients/day
each day for 4 weeks was 360 to 400 total assessments.
Procedures
The APPs received a standardized educational introduction to the FS using didactics and
video presentations. The Neurointensivists (N=3) assigned to the unit each week were briefed on
the project, including the expectation of discussing the FS results during rounds. Laminated FS
pocket cards and case report forms (CRF) (see Appendix B) were provided to the APPs. There
was a one week run-in phase with all procedures implemented but these data were excluded from
analysis.
During the four-week implementation phase (see Appendix C), the APPs included the FS
in their initial patient assessment. APPs on night shift obtained a FS for trending purposes.
During day shift rounds, the APP first presented the complete neurological exam, followed by a
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review of the four component and total score of the FS. As described by Dr. Wijdicks, the creator
of the FOUR Score, the APPs were instructed to use the following format to discuss the FS:
example, “For eye response; the patient eyelids remained closed to pain for a score of zero, for
motor response; the patient had no response to pain or generalized myoclonus status for a score
of zero, for brainstem reflexes; the patient had pupil and corneal reflexes absent for a score of
one, for respirations; the patient breathes above ventilator rate for a score of one. This gives a
total FS of four” (E.Wijdicks, personal communication, May 2016). The APP then completed the
CRF.
Measures, Data Collection, and Analysis
Evidence of compliance with the use of the FS was determined by review of the
completed CRFs and comparing the number completed with the unit census for the same day.
The data were analyzed using descriptive statistics.
The APPs experience using the FS tool was evaluated using the User Experience
Questionnaire (UEQ). The UEQ is a validated and reliable questionnaire that was developed to
assess the user-experience with a new product. The UEQ contains six scales: 1) attractiveness overall impression; 2) efficiency - ease and speed of use; 3) perspicuity - ease of learning to use
the product; 4) dependability - to what degree the user has a sense of control over the product; 5)
stimulation - how exciting or motivating the product is to use; and 6) novelty - how innovative
the product is (see Figure 1) (Laugwitz, Held, & Schrepp, 2015). Each of the six scales are
scored separately with a range of -3 (horribly bad) to +3 (extremely good). Each scale is
interpreted separately (i.e. no single composite score) and can be compared to a published UEQ
benchmark data set. The benchmark is based on 163 product evaluations with a total of 4818
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participants (Laugwitz et al., 2008). Each APP was invited to complete the UEQ at the end of the
implementation period.
Protection of Human Subjects
This project was determined to be Non-Human Subjects Research (NHSR) by the
Institutional Review Board (IRB) of the University of Maryland Baltimore. No protected health
information was collected. The paper CRFs were secured in a locked cabinet in a locked office.
Data collected from each CRF was transferred for analysis onto one password protected
computer. Descriptive analysis was performed using Microsoft Excel 2016 for Mac. The UEQ
was scored using the standard methodology for the tool (Schrepp, 2015).
Results
During the four-week implementation, there were 970 opportunities for patient
assessments using the FS. The APPs completed 419 (43%) FS assessments and CRFs. Weekly
compliance rates were initially 62% on days and 53% on nights. By the completion of the
project, compliance declined to 25% and 15% respectively (see Figure 2). Of the FS assessment
that were performed, they were discussed on rounds for the first three weeks (95%-98%) but
declined in the fourth week (55%) (see Figure 3). The FS was considered helpful in
approximately one-third to one-quarter of the patients (see Figure 3).
Eleven APPs (92%) completed the project and the UEQ. The APPs’ scores for the use of
the FS had the highest scores for perspicuity (M=2.318; SD=0.603; 95% CI=1.962-2.675) and
efficiency (M=2.159, SD=0.710, 95% CI=1.740-2.578) (see Table 4). The UEQ responses were
internally consistent except for the dependability scale (Cronbach’s α 0.61) (see Table 5). The
APPs scores are above average to excellent with all six scales when compared to the UEQ
benchmark data (see Figure 4).
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Discussion and Limitations
The APPs’ compliance with the use of the FS did not reach the desired level of > 80%
during the four-week project. In addition, compliance steadily declined during the project.
There are several factors that may explain the poor compliance rates. First, the patients examined
remained relatively neurologically stable during their NCCU stay and therefore, the trend of the
FS scores remained relatively unchanged. Perhaps if the APPs had the opportunity to see
dynamic changes in the patients reflected in FS trend changes, they might have been motivated
to use the tool more often. Second, inconsistent receptiveness of the Neurointensivists’ to the use
of the FS, especially during the last two weeks of the project, contributed to a decline in APP
enthusiasm for using and reporting the FS. Providing daily audits and feedback to the APPs and
Neurointensivists, as well as further exploring the Neurointensivists’ attitudes about using the FS
should lead to improved compliance.
Discussion of the FS during rounds was at first helpful but declined in the last week (see
Figure 3). A contributing factor for the decline is that if a patient’s neurological status is stable,
the FS will also remain stable. Although desirable, the patient stability reduces the likelihood that
the FS will be useful in laborious daily discussions beyond confirming neurological stability.
The APP scores on the UEQ demonstrated that the FS tool was very practical, easy to
learn and easy to use. The FS was deemed to be average for novelty, stimulation and
attractiveness. One possible reason for lower scores for novelty and stimulation may be that the
assessment elements of the FS are already areas that the APPs include in their routine care. The
familiar assessment elements in the FS for routine examination make it easy to use but also
decreases the FS novelty and stimulation of the tool.
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According to the DOI, diffusion of the FS failed due to previously discussed factors and
did not reach complete adoption. Although widely accepted by APPs, the FS did not impact
practice because more time is necessary to fully appreciate FS trends thereby affecting its’
acceptance by early adopters into practice. Further investigation on compliance achievement and
maintenance needs to be addressed to improve the adoption of the FS. Although the FS tool is
superior to the GCS and was well received by the APPs, successful adoption during the
implementation period was not achieved. A longer implementation period is needed to explore
compliance factors that would assist adoption of the FS into practice.
Future Recommendations
The pilot implementation project laid the foundation for examining how to use and report
meaningful assessments of patients’ neurological status, via the FS, to assist providers’ daily
decision making in the NCCU. The FS should replace the GCS and be used by the nurses and
providers alike. The FS should be documented in the EMR and integrated for tending into the
vital signs to assist reporting. Future implementation of the FS into standardize practice should
include further examination of attitudes and biases for the use of any quantified assessment scale
as well as the specific use of the GCS. Although the FS was not fully adopted into practice by the
APPs in this project, the FS UEQ scores on perspicuity and efficiency will assist future
implementation strategists with false notions that the FS is difficult to learn and use. Lessons
learned (See Table 6) from this project will assist in the next steps of a revised FS
implementation plan to be developed at the practice site with the goal to transition away from the
GCS and to adopt the FS during the next 1-2 years.
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Tables
Table 1.
Summary Evidence Rating Table
Author(s),
year
Wijdicks
(2005)

Study
objective
To determine
validity,
interrater
reliability,
prediction of
clinical
outcome
characteristics of the
FS

Design
* Prospective
study
* Patients
evaluated
with both
tools - in
random order
by pairs of
participants.
* All
combinations
of
participants
performed the
same number
of
assessments
(n=20)

Sample (n)
Participants
* neuroscience
nurses (n=3)
* neurology
residents (n=3)
*neurointensivists
(n=3)
Participant group
pairing
*nurse/nurse
*resident/resident
*neurointensivist/
neurointensivist
*nurse/resident
*nurse/
neurointensivist
*resident/
neurointensivist
Patients
in ICU (n=120)

Intervention
* Participants
received
standardized
education about
the use of the FS
*Each patient
was rated with
both scales by 2
raters
* Participants
performed
exams within 1
hour of each
other and were
blinded to the
scoring of the
other participant

Outcomes
studied
Validity
* face
validity
Interrater
reliability
* pairwise
weighted 
and overall


Prediction
of clinical
outcome
* calculated
OR for
mortality
and
morbidity
for every 1
point
change in
each scale
* Mortality
obtained
from
hospital
data
* Morbidity
assessed
with mRS
at 3-months

Results
Validity
Established face-validity through
independent rating of the FS by study
participants
Interrater reliability
* FS
= 0.82, 95% CI, 0.77-0.88
* GCS
 =0.82, 95% CI, 0.76-0.87
Patients with the lowest GCS score could
be further distinguished using the FOUR
score.
* Lowest degree of rater agreement
among neuroscience nurses in both
scales.
Outcome Prediction
* FS = 1 point increase in total score,
estimated 20% reduction in the odds of
in-hospital mortality (OR=0.8; 95% CI,
0.72-0.88)
* GCS = 1 point increase in total score,
26% reduction odd of in-hospital
mortality (OR=0.74; 95% CI, 0.65-0.85)

Evidenc/
Quality
(see
Tables 2
& 3)
3-B
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To identify
variability
among
nursing staff
for the use of
FS interrater
reliability

Prospectively
compared the
FS and the
GCS in
patients with
acute
neurologic
disease in an
ICU

Participants
* Experienced
neuroscience ICU
nurses (n=10)
* inexperienced
neuroscience ICU
nurses (n=5)
* ICU nurses
without
neuroscience ICU
training (n=5)
Patients
(N=80)

Mansour
(2014)

To compare
the FS, GCS,
and NIHSS in
predicting
patient
outcomes of
patients with
acute
ischemic
stroke

Prospective
observational
cohort study

Patient (N=127)
with acute Ischemic
stroke

Wijdicks
(2015)

To compare
accuracy of
predicting
mortality for
FS and GCS

* All raters were
ICU nurses
20-30 minute
training using
video examples
and instruction
cards, each
practiced and
was supervised
by the authors
* Assessments
were performed
with the same
methodology as
Wijdicks (2005)
above
* Raters not
described
* FS, GCS, and
NIHSS
performed on
first and third
day of admission

Interrater
reliability
Prediction
of clinical
outcome
All assessed
with the
same
methodolog
y as
Wijdicks
(2005)
above

In hospital
30 day
mortality
Modified
rankin
Scale
(mRS) at 3
months

Interrater reliability
* FS
(weighted : eye, 0.84; respiration, 0.92;
brainstem 0.89, and motor, 0.73) and
similar
* GCS (: eye, 0.85; verbal, 0.89; and
motor, 0.74).
* Greater average of experience in years
associated with less disagreement but not
significant.
*FS provided more neurologic
information than the GCS and can be
used by any ICU nurse, even with
minimal experience

3-B

Predicting in-hospital mortalitiy
* NIHSS, GCS and FS were independent
predictors of mortality after controlling
for common confounders at 24-hours and
72 hours assessments
Predicting functional patient outcomes
* NIHSS superior
* FS and GCS equal
Assessment
FS more accurate than GCS in
assessment of neurological status and the
depth of coma
* ICU mortality was 7.8% and hospital
mortality was 11.6%.
* FS and CGS similar predictive ability
for in-hospital mortality
* FS superior at predicting ICUmortality (p=0.001)

3-B

Prospective
Patients (N=1,695)
* Designated
Determine
3-B
multicenter
were recruited from clinicians
in-hospital
study
5 hospitals
received FS
mortality
6-month
training at each
Consecutive
site prior to
patient
starting study
admissions to
ICU
Note. APACHE = Acute Physiology and Chronic Health Evaluation; FS = Full Outline of UnResponsiveness Score; GCS = Glasgow Coma Scale; ICU =
Intensive Care Unit; mRS = modified Rankin Scale; OR = odds ratio; NIHSS = National Institutes of Health Stroke Scale; 95% CI = 95% confidence interval
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Table 2
Evidence Rating

Level of the Evidence
1
2
3
4
5
6
7

Rating system for the hierarchy of evidence
Type of the Evidence
Evidence from systematic review, meta-analysis of all relevant
randomized controlled trails (RCTs), or practice-guidelines based on
systematic review of RCTs.
Evidence obtained from well-designed RCT
Evidence obtained from well-designed controlled trials without
randomization
Evidence from well-designed case-control and cohort studies
Evidence from systematic reviews of descriptive and qualitative
studies
Evidence from a single descriptive or qualitative study
Evidence from the opinion of authorities and/or reports of expert
committees

Note. Adapted from “Evidence-based practice in nursing and healthcare: A guide to best practice,” by B. M.
Melnyk & E. Fineout-Overholt, 2011, Evidence-based practice in nursing and healthcare: A guide to best
practice. Philadelphia: Lippincott, Williams & Wilkins.

18
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Table 3

A: High

Quality of Evidence
Consistent results with sufficient sample, adequate control, and
definitive conclusions; consistent recommendations based on
extensive literature review that includes thoughtful reference to
scientific literature

B: Good

Reasonably consistent results; sufficient sample, some control, with
fairly definitive conclusions; reasonably consistent
recommendations based on fairly comprehensive literature review
that includes some reference to scientific evidence

C: Low/major flaw

Little evidence with inconsistent results; insufficient sample size;
conclusions cannot be drawn

Quality Rating
Note. Adapted from “The Johns Hopkins Nursing evidence-based practice rating scale” by R. Newhouse, S.
Dearholt, S. Poe, L. C. Pugh, & K. White, 2005, Retrieved March 31, 2017, from
http://www.mc.vanderbilt.edu/documents/CAPNAH/files/Mentoring/Section%206/JHNEDP%20Evidence%20Ratin
g%20Scale.pdf
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Table 4
Participant scores on the User Experience Questionnaire (UEQ)

Scale (p=0.05)
Attractiveness
Perspicuity
Efficiency
Dependability
Stimulation
Novelty

M
1.34
2.32
2.16
1.30
1.05
0.89

SD
0.79
0.60
0.71
0.73
0.63
0.84

UEQ Score
n
95% Confidence Interval
0.87 -1.80
11
1.96 - 2.68
11
1.74 - 2.58
11
0.86 - 1.73
11
0.67 - 1.42
11
0.39 - 1.38
11
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Table 5.
Participant interrater reliability of UEQ scores for the use of the FOUR Score in this project

Scale
Attentiveness
Perspicuity
Efficiency
Dependability
Stimulation
Novelty

Internal Consistency
Cronbach’s alpha-coefficient
0.79
0.81
0.82
0.61
0.72
0.74

Note. APPs (n=11) interpretation of UEQ scales. Cronbach’s alpha-coefficient > 0.7 considered sufficiently
consistent.
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Table 6.
FS Implementation Project: Lessons Learned

Lessons Learned


FS implementation planning should include nurses, providers, and Neurointensivists.



FS should be collected and the data documented in EMR (replacing current nursing
GCS documentation).



FS should be integrated as a vital sign for continuous trending and as needed reporting.



FS data should be easily collected and integrated into provider notes.



FS 24-hour reporting should be included in daily rounds.



FS reporting should be performed by nurses, providers, and Neurointensivists
throughout the day only if a major shift in trend occurs.



FS focus groups should be led to explore attitudes and bias among nurses, providers
and Neurointensivists that may delay further adoption into practice.

Note. FS = Full Outline of UnResponsiveness Score
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The UEQ 6 Scales with 26 items
Figures
Attractiveness: Overall impression of the product. Did the
uses like or dislike the product?
Cronbach’s a=0.86
·
annoying/enjoyable
·
bad/good
·
unlikeable/pleasing
·
unpleasant/pleasant
·
unattractive/attractive
·
unfriendly/friendly

Pragmatic Quality: Task/goal –directed
Efficiency: Can the use solve their tasks without unnecessary
effort?
Cronbach’s a=0.79
·
slow/fast
·
inefficient/efficient
·
impractical/practical
·
cluttered/organized

Perspicuity: Was it easy to familiarize with the product? Was
it easy to learn how to use the product? Cronbach’s a=0.71
·
not understandable/understandable
·
difficult to learn/easy to learn
·
complicated/easy
·
confusing/clear

Hedonic Quality: Not task/goal directed
Stimulation: Is the product exciting and motivating to use?
Cronbach’s a=0.88
·
inferior/valuable
·
boring/exciting
·
not interesting/interesting
·
demotivating/motivating

Novelty: Is the product innovative and creative? Does it catch
the interest of the use?
Cronbach’s a=0.84
·
dull/creative
·
conventional/inventive
·
usual/leading edge
·
conservative/innovative

Dependability: Does the user feel in control of the
interaction?
Cronbach’s a=0.69
·
unpredictable/predictable
·
obstructive/supportive
·
not secure/secure
·
does not meet expectations/meets expectations

______________________________________________________ ________________________
Figure 1. The UEQ six scales definitions and each of the 26 items.
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FS Compliance by Week
80%
76%
70%
60%
49%

50%

43%
40%

44%

30%
25%
20%
10%

20%
15%
12%

0%
1

2

3
Shift

4

Shift

Figure 2. Four score compliance rates (%) per week by shift. Peak compliance during week 1 (76%) with
steady decline week 4 (25%).
Take out week zero data.
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% FOUR Score Discussion and if Helpful
100%

98%

95%
89%

80%

60%

55%

40%

37%

35%

35%

23%
20%

0%
1

2

Discussed in Rounds?

3

4

Helpful?

Figure 3. FOUR Score discussion and helpfulness rates per week. Discussion during rounds remained high except
during the last week (55%). Helpfulness of discussion also declined in the last (23%).
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Figure 4. APPs’ UEQ scores about the FOUR Score compared to published benchmark data.

Novelty
Mean
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Appendix A

Note. Adapted from “Glasgow Coma Scale,” by G. Teasdale, 2015, Retrieved on
March 22, 2017, from http://www.glasgowcomascale.org/downloads/GCS-

Assessment-Aid-English.pdf?v=3
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Instructions: Please perform one FOUR score exam per shift on all patients in the Neuro ICU eastside.
*Day shift will present and discuss exam with attending physicians during rounds (use rounding cards).
Date of FOUR score Assessment: _______________ Rm#________ Discussed during rounds:
Yes/No
Shift of Assessment: Day/Night
Was Discussion helpful: Yes/No
Assessment Performed by APP: _____________________________
Sedation:
None
Light (RASS> -1)
UTA (RASS -2 to -5)
FOUR Score
Assessment Score
Score=____
4 = Eyelids open or opened, tracking, or
Eye response
blinking to command
3 = Eyelids open but not tracking
2 = Eyelids closed but open to loud voice
1 = Eyelids closed but open to pain
0 = Eyelids remain closed with pain
Score=____
4 = Thumbs-up, fist, or peace sign
Motor response
3 = Localizing to pain
2 = Flexion response to pain
1 = Extension response to pain
0 = No response to pain or generalized
myoclonus status
Score=____
4 = Eyelids open or opened, tracking, or
Brainstem reflexes
blinking to command
3 = Eyelids open but not tracking
2 = Eyelids closed but open to loud voice
1 = Eyelids closed but open to pain
0 = Eyelids remain closed with pain
Score=____
4 = Thumbs-up, fist, or peace sign
Respirations
3 = Localizing to pain
2 = Flexion response to pain
1 = Extension response to pain
0 = No response to pain or generalized
myoclonus status
Week # ___________
Total Patients: ___________
Total FOUR score Assessments: ___________
Note. Adapted from “Validation of new coma scale: The FOUR Score” by E.F.M. Wijdicks, W.R. Bamlet, B.V.
Maramattom, E.M. Manno, & R.L. McClelland, 2005, Annals of Neurology, 58(4), 586-587.
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Appendix C
FOUR Scour Implementation Project Timeline

Timeline for Scholarly Project
2016
Goal
Finalize project proposal
Present proposal and secure committee
approval
Obtain non-human subjects designation
from local IRB
Project implementation
Analyze, synthesize, and evaluate
findings
Dissemination through final manuscript
production

2017

May

June

July

Oct

Nov

Dec

Jan

Feb

Mar

X

-

-

-

-

-

-

-

-

-

X

-

-

-

-

-

-

-

-

X

X

-

-

-

-

-

-

-

-

-

X

X

X

-

-

-

-

-

-

-

-

X

X

-

-

-

-

-

-

-

-

-

X
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Appendix D
User Experience Questionnaire (UEQ)

