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Aim: The primary aim of this study was to investigate the applicability of the Patient-
Specific Functional Scale (PSFS) in patients with acquired brain injury (ABI) admitted to a
specialized rehabilitation unit in a regional hospital. A secondary aim was to identify patient
characteristics and functioning that predicted changes in the PSFS.

Patients and Methods: In a cohort study, 59 patients with ABI were assessed for the
ability to complete the PSFS. A trained multidisciplinary team applied the PSFS as part of a
collaborative development of rehabilitation goals. The modified Rankin Scale (mRS), the
Functional Ambulation Categories (FAC),
(RBMT),
Occupational Therapy Cognitive Assessment (LOTCA) were used to identify characteristics

the Rivermead Behavioural Memory Test
the Norwegian Basic Aphasia Assessment (NBAA) and the Loewenstein

of the sample. Multivariate regression analyses were performed to investigate associations
between changes in the PSFS score from admission to discharge and a selected set of
participant baseline characteristics and functioning.

Results: Fifty-four patients (92%) of the patients with ABI were able to complete the PSFS.
The five (8%) who were unable to complete the PSFS had severe cognitive or language
impairment. The PSFS score improved by a mean of 2.6 (SD 2.0) points from admission to
discharge. The LOTCA score made the strongest unique contribution to explain the change
in the PSFS score (beta = 0.477, p= 0.020).

Conclusion: In the present study, most patients with ABI (92%) were able to complete the
PSFS. Cognitive function on admission was a predictor of improved functioning on the
PSFS.

Keywords: multidisciplinary rehabilitation, patient-specific outcome measure, patient-
identified goals, shared decision making

Plain Language Summary
Patient-identified goals are recommended to be documented and monitored in rehabilitation,
and an outcome measure is needed for that purpose. The Patient-Specific Functional Scale
(PSFS) is helpful to identify the patients’ goals because the patients are involved in the
identification and rating of their own goals. In the PSFS, the patients rate their problems in
functioning on a scale from 0 to 10 where zero is “unable to perform the activity” and 10 is
“performs the activity without difficulties or at the same level as before the illness.” The
rehabilitation goals were set based on the PSFS.

The aim was to investigate the applicability of the PSFS for patients with acquired brain
injury admitted to a specialized rehabilitation unit in a regional hospital. We also wanted to
identify patient characteristics and functioning that may predict changes in self-reported
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functioning. The health professional applied the PSFS as part of a
collaborative development of rehabilitation goals.

The results showed that almost all (54 of 59) patients were
able to complete the PSFS. The five patients who were unable to
complete the PSFS had severe cognitive or language impairment.
The patients’ cognitive function made the strongest contribution
in explaining changes in the PSFS score. Patients with higher
cognitive function improved significantly more on the PSFS. The
results indicate that the PSFS may be a useful tool to document
and monitor goals in rehabilitation for patients with acquired

brain injury.

Introduction
Goal
rehabilitation,' and there is growing evidence that rehabi-

setting is considered a key component of
litation is most effective when the goal-setting process is
patient-centred.”’ Evidence suggests that the use of shared
decision-making within goal setting may increase confi-
dence and a sense of ownership, thus having a positive
impact on the patient’s rehabilitation process and increas-
ing their motivation to achieve their goals.'*

Survival rates and life expectancy have increased for
individuals with acquired brain injury (ABI).>® Stroke
survivors constitute the largest group of individuals with
ABI, and approximately 60.000 live with a post stroke
condition in Norway.® Traumatic brain injury (TBI) and
subarachnoid hemorrhage (SAH) also constitute a large
number of the ABI group. Patients with ABI may have
common challenges such as paresis, visual impairment,
reduced cognitive function and language impairment.
Emotional symptoms and psychosocial challenges are
also common.” These functional changes have been
shown to have an impact on the functional outcomes
over time.*? Person-centred rehabilitation performed by a
multidisciplinary team is required in ABI-rehabilitation.’

The aim of rehabilitation is to ensure that people can
realize their functional potential in the environments in
which they live and work.'® Assessments based on out-
come measures are required to detect functional change
and to evaluate the benefits of rehabilitation for individuals
with ABI. Patient-reported outcome measures (PROMs)
are recommended to capture the patients’ experience,''
most often with predefined and standardized questions.
Patient-specific outcome measures are a sub-category of
PROMs that do not consist of standardized questions but
enable patients to identify their own problems and goals
and to rate their current level of functioning.'?

A clinical practice guideline containing a core set of
outcome measures for adults with neurological conditions
undergoing rehabilitation was developed by Moore et al.'!
They emphasized that clinicians should document patient-
identified goals and monitor changes using a relevant out-
come measure. Patient-specific outcome measures are help-
ful to identify the patients' goals because the patients are
actively involved in the identification and rating of their
problems, whereupon individualized treatment goals can be
set.'? Furthermore, patient-specific outcome measures may
be more sensitive to change than measures with standar-
dized questions.'*'* The Patient-Specific Functional Scale
(PSFS) was developed for eliciting and recording the
patients' functional problems.'> The patients identify impor-
tant activities they have difficulties performing due to injury
or illness, and they rate their current level of functioning
associated with each activity. The activities identified in the
PSFS are then redefined as the patients’ goals for the
rehabilitation. The PSFS was intended to be applicable to
a large number of clinical profiles."> The PSFS is widely
used to monitor changes in patient-identified goals for indi-
viduals with musculoskeletal disorders.'*'”

Regarding the measurement properties of the PSFS,
Stratford et al'> found the average of the minimum clinically
important difference scores for 3 activities to be 0.8 points
(“small change”), 3.2 points (“medium change”), and 4.3
points (“large change”) in patients with chronic low back
pain. The PSFS has been translated into Norwegian,'® and
has been tested for reliability and responsiveness in patients
with musculoskeletal disorders in primary care in Norway. It
was found that a 2-point change in the PSFS score can be
considered clinically and statistically relevant.'® Horn et al
have summarized peer-reviewed literature on the reliability,
validity and responsiveness of the PSFS.*® The PSFS is
found to have satisfactory measurement properties in indivi-
duals with different types of musculoskeletal disorders. They
emphasized that there also is potential for use of the PSFS for
patients with neurological condition, and one study that
investigated PSFS on patients with multiple sclerosis found
satisfactory concurrent validity.?' Patient-specific measure-
ments such as the Canadian occupational performance mea-
sure (COPM)*!**? involve the identification of activities and
rating of activities on a numeric rating scale similar to the
PSFS. In a review article it was found that the test-retest
reliability of the COPM in patients with stroke was high (r =
0.89), and discriminant validity was confirmed.”*** The
PSFS has been used in studies as an outcome measure to
evaluate the impact of rehabilitation in primary health care
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for individuals with neurological conditions.?'*% It has
been claimed that disturbances of consciousness, cognition
and language impairment could be an obstruction to ascer-
taining the patients’ goals'' and to rating their own activity
problems or goals.?*?” Individuals with cognitive or lan-
guage impairment have systematically been excluded from
studies that used the PSFS as an outcome measure.***> One
study included patients with different diseases affecting the
peripheral or the central nervous system. The authors found
that the PSFS was easy to administer and easily understood
by patients. However, patients with moderate to severe cog-
nitive or language impairments were excluded.”* A study
conducted in primary care in Copenhagen, including 1092
people aged 52-97 years with various diagnoses,*® recom-
mended the PSFS as an useful and effective measure in
rehabilitation practice. None of these studies investigated
whether patients with ABI suffering from different levels of
language or other cognitive impairment were able to com-
plete the PSFS, but rather emphasized that cognitive impair-
ment could be an obstruction to the application of the PSFS.
Thus, there is a paucity of knowledge regarding the applic-
ability of the PSFS in patients with ABI suffering of different
levels of language or other cognitive impairment. Moreover,
specialized rehabilitation in a regional hospital provides ser-
vice to patients in an earlier stage after an ABI diagnosis than
rehabilitation services in primary health care. Thus, more
knowledge about the applicability of the PSFS in specialized
rehabilitation in a hospital is a need.

The PSFS has been applied in rehabilitation where some
of the patients had an ABI diagnose, although the measure-
ment has not been validated for this target group.*
Therefore, the first step in a validation process to investigate
if the PSFS is a suitable measurement for patients with ABI is
to investigate its applicability.'>** Applicability is defined by
pragmatic quality criteria allowing the use of a measurement
with a given population or in a specific context. The applic-
ability is good when the respondent and the examiner burden
are minimal, score distribution is adequate and the format is
compatible with the respondents’ age, culture, language and
abilities.”” Some of these aspects of the PSFS are known
from previous research; it can be used across ages and levels
of disability severity and by various professions across dif-
ferent levels of health services.?* It requires few resources
regarding training and procurement of equipment.'®
However, the applicability of the PSFS in patients with
ABI often at risk of language and cognitive impairments is
still unresolved.

Therefore, the primary aim of this study was to inves-
tigate the applicability of the PSFS in patients with ABI
admitted to a specialized rehabilitation unit in a regional
hospital by determining: (1) The proportion of patients
with ABI who were able to complete the PSFS, (2) The
extent to which individuals with language or other cogni-
tive impairment, or individuals in an early phase after a
brain injury were able to complete the PSFS, (3) The time
used for the collaborative development of the rehabilita-
tion goals and completion of the PSFS. A secondary aim
was to identify patient characteristics and functioning that
predicted changes in the PSFS.

Participants and Methods
Study Design, Participants and Setting

This was a cohort study conducted at a specialized reha-
bilitation unit in a regional hospital in Norway. Patients
with ABI admitted from October 2016 to April 2017 for a
stay longer than 10 days were asked to participate.
Participants were included in the study based on the fol-
lowing criteria: (1) diagnosis of stroke, subarachnoid hae-
morrhage (SAH) or traumatic brain injury (TBI) and (2)
ability to give their consent to participate. Patients were
excluded if (1) they could not communicate in Norwegian
language and (2) presence of a progressive neurological
disease because an aggravation of the disease may affect
the rehabilitation outcome.

An interdisciplinary model of rehabilitation was
applied, and it comprised ten health professionals. Each
patient had a primary contact person that coordinated the
rehabilitation activities during the hospital stay. The pri-
mary contact was a nurse, social worker, occupational
therapist or physiotherapist.

Procedures

The PSFS was applied as part of a collaborative develop-
ment of rehabilitation goals by patients and the primary
contact on the second day of the rehabilitation stay. The
health professionals had received instruction and training
before the introduction of the PSFS at the rehabilitation
unit. A local written procedure based upon a Norwegian
evidence based guideline regarding shared decision-mak-
ing in the goal-setting process,”® was developed and made
available for the health professionals. The training also
included observation of a collaborative development pro-
cess of rehabilitation goals and completion of the PSFS,
practical exercises in term of role-play and supervision. In
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the local procedure, there are examples demonstrating how
long-term goals can be transformed into specific and short
term goals, which could be an activity in the PSFS. An
example of how the PSFS was used in the collaborative
development of goals in this study is provided in the
appendix. The patients received a brochure about goal
setting in a rehabilitation process. The health professionals
assessed whether the patient was able to complete the
PSFS based on collaboration between the patients’ judge-
ment and the professionals’ clinical judgement.

Measurements

The PSFS was the main outcome variable, and was applied
the second day after admission to the rehabilitation unit
and at discharge. The patients rated their performance on
self-identified activities on a numeric rating scale from 0
to 10 where zero is “unable to perform the activity” and 10
is “performs the activity without difficulties or at the same
level as before the injury/illness”. The patients selected a
value that best described their current level of performance
in each chosen activity. The primary contact conducted the
collaborative development of the rehabilitation goals and
completion of the PSFS. The time used for the collabora-
tive development of rehabilitation goals and completion of
the PSFS was recorded. On discharge, the patients who
were able to complete the PSFS at admission rated the
chosen activities previously identified. The patients did not
see their PSFS admission scores during the discharge
assessment.

Members of the multidisciplinary rehabilitation team
conducted the test and measurements during the first week
of the patients’ rehabilitation stay. To identify the character-
istics and functioning of the patients, we utilized five clinical
measurements: 1) The modified Rankin Scale (mRS), 2) the
Functional Ambulation Categories (FAC), 3) the Rivermead
Behavioural Memory Test (RBMT), 4) the Loewenstein
Occupational Therapy Cognitive Assessment (LOTCA) and
5) the Norwegian Basic Aphasia Assessment. The measure-
ments are described in the following. The mRS measures
functional independence on a 7-point ordinal scale (0 —6). A
score of 0 indicates no symptoms, a score of 5 severe dis-
ability, being bedridden and requiring constant care, and a
score of 6 is being dead.’’ Ambulation was measured with
the FAC. It describes assistance required to walk, and has a 6-
point ordinal scale (0-5). A score of 0 indicates no functional
gait and a score of 5 indicates independent gait function.*
The mRS and the FAC have demonstrated excellent reliabil-
ity, and validity in stroke.*>>** In addition, information about

sex, age, diagnosis, length of stay and time post injury was
collected from the medical records.

Occupational therapists assessed cognitive skills with
the RBMT>® and the LOTCA.*® The RBMT assesses
everyday memory problems for individuals with brain
injury and has been translated into Norwegian.’’ The
instrument has 12 subtests and two scales, a profile score
(0-24) and a screening score (0—12). The profile score is
used in the current study. Each subtest on the profile score
is scored 2 points for correct, 1 point partially correct and
0 for incorrect. The profile score is divided into four
levels: 24-22 points indicate normal memory, 21-17
points indicate mild memory impairment, 16—-10 points
indicate moderate memory impairment and 9-0 points
The LOTCA
(Version 2) measures a wide range of basic cognitive

indicate severe memory impairment.
functions, and it was developed for individuals with ABI.
It contains 26 subtests in six areas: orientation, visual
perception, spatial perception, motor praxis, visuomotor
organization, thinking operations and a single score for
attention and concentration. The subtests are scored on a
4, 5, or 8 points ordinal scale, and all visuomotor organi-
zation subtests are timed. The total score of LOTCA is
27-119 (worst to best).*® The LOTCA has been tested for
validity and reliability for patients with ABI, and excellent
internal consistency and inter-rater reliability for subtests
have been reported.*® The measurement has been useful in
the early detection of vascular cognitive impairment,*® and
it might be suitable for assessing the cognitive ability of
post-stroke patients with aphasia.*

Speech pathologists assessed aphasia with the
Norwegian Basic Aphasia Assessment (NBAA).*'"** The
eight subtests included spontaneous speech (this score was
subjective and therefore not included in the total score),

auditory comprehension (71 points), repetition,*

speech
production, reading aloud,?® reading comprehension,*
writing,'® and syntax.® The total score (aphasia coefficient)
is calculated 0-217 points (worst to best). Due to the
clinical experience of a ceiling effect on NBAA, patients
with mild or no aphasia were not tested. Hence, the
patients in this study were categorized into the following
two groups: (1) patients with aphasia tested with the
NBAA or not tested with the NBAA due to major cogni-
tive problems, (2) Patients with mild aphasia or no symp-
toms of aphasia (not tested with NBAA). Patients with
severe cognitive impairment were not tested with the
NBAA (n=2), RBMT (n=17) or the LOTCA (n=17)
because it was considered unethical performing the
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measurements if the patients were exposed to many tasks
that they could not manage.*?

Analyses

Continuous data are presented by means and standard
deviation (SDs), median, range and interquartile range.
The categorical variables are presented as frequencies
and percentages. A mean score for the PSFS ratings for
the 1-5 identified activities at admission and discharge for
each patient was calculated. The change in the PSFS mean
score was calculated. A paired-samples #-test was con-
ducted to test for significant changes in the PSFS score.
P-values < 0.05 were considered statistically significant.
The time post injury was divided into three groups; (1) <9
days after the brain injury, (2) > 10 and < 89 days after the
brain injury and (3) > 90 days after the brain injury,
because we wanted to investigate if the patients in an
early phase after the brain injury were able to complete
the PSFS. Further in the analysis, the variable was dichot-
omized as (1) < 89 and (2) > 90 days**** to identify
patient characteristics that predicted changes in the PSFS.

Univariate regression analysis was performed to screen
for predictor variables that were associated with the change
in the PSFS scores. The choice of independent variables used
in the univariate analyses was based on a review of the
literature and clinical judgement. A multivariate regression
analysis was performed using a stepwise backward elimina-
tion method to determine which of the independent variables
that predicted change in functioning on the PSFS from
admission to discharge. Variables with a p value < 0.2 in
the univariate analyses were included. Independent variables
with an inter-correlation > 0.7 (Pearson r) were not intro-
duced into the multivariate regression model simultaneously.
The analysis showed multicollinearity between the LOTCA
and the RBMT (Pearson r= 0.758). The LOTCA was chosen
for the multiple regression analysis because it assesses a
wider range of basic cognitive functions than the RMBT
that mainly assesses memory.

Baseline characteristics used in the multiple regression
analysis were length of stay, time post injury < 89/> 90
days, the LOTCA score. Age and gender were regarded as
possible confounders and included in the analysis. Further
regression diagnostics were performed to investigate any
violation of the assumptions of normality, linearity, multi-
collinearity and homoscedasticity. Estimated regression
coefficients from the univariate and multivariate regression
analyses are reported with 95% confidence intervals and
p-values. The results are presented with B, standardized

Admission to the
rehabilitation unit
for more than 10 days,
eligible for the study

s 3
n=75
- < Excluded according to
> exclusion criteria
. Y < n=14
. J
Invited to participate
n=61
( A
\ J
| Declined to participate
v n=2
e A
. J
Participated
n =259
. J

Figure | Flowchart of the participants.

beta, R? and adjusted R?. The SPSS version 25 (Armonk,
NY, 2017) was used for the statistical analysis.

Results
In all, 59 patients with ABI were included. Figure 1 shows
a flowchart of the participants.

The participant baseline characteristics and functioning
are reported in Table 1. Their mean age was 66 (SD=11)
years, and 64% were men. Of these, 92% suffered from
stroke, while the rest were diagnosed with either TBI (3%)
or SAH (5%). More than half of the patients (58%) had
their brain injury > 10 and < 89 days before the admission
to the rehabilitation unit. Only 15% of them had brain
injury < 9 days before the admission.

The results from the test and measurements are
reported in Table 2. Seventeen patients had aphasia. Of
these, 15 were tested with NBAA, whereas two patients
were not tested because of severe cognitive impairment.
Forty-one patients were tested with the LOTCA, with a
mean score of 104 points (SD 12.0). Forty-one patients
(69%) were tested with RBMT with a mean score of 17.3
(SD 5.4).

Fifty-four patients (92%) were able to complete the
PSFS. The five patients (8%) who were unable to complete
the PSFS identified at least one activity, but they were
unable to rate the activities. The patients identified 184
activities with a median of four activities (range 1-5). The
characteristics of the patients who completed the PSFS
(n=54) and the patients who were unable to complete
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Table | Patients’ Characteristics

Patients’ Characteristics Mean (SD) Range,
Median
(Interquartile
Range) or n (%)
Male 38 (64)
Female 21 (36)
Age 66 (11), 37-88
Stroke (54) 92
Ischemic stroke right side 17 (28.8)
Ischemic stroke left side 20 (33.9)
Hemorrhagic stroke 9 (15.3)
Cerebellar stroke 5 (8.5)
Brainstem stroke 3 (5.1)
Traumatic Brain Injury 2 (3)
Subarachnoid haemorrhage 3(5)
Length of stay in rehabilitation unit (days) 22 (9), 10-54
Time post injury (days) 20 (149)
< 9 days after the brain injury 9 (15)
2 10 and < 89 days after the brain injury | 34 (58)
2 90 days after the brain injury 16 (27)

Table 2 The Test and Measurements Score

The Test and Measurements Score, Mean (SD), Range or
at Baseline n (%)
Modified Rankin Scale (mRS) 29 (2.7-3.1)
Functional Ambulation Categories (FAC) 3.5 (3.2-3.9)
NBAA aphasia coefficient (n =15) 171 (44), 67-215
LOTCA total score (n=41) 104 (12.0) 78-119
RBMT profile score (n=41) 17.3 (5.4) 6-24

Normal memory 10 (24)

Mild memory impairment 16 (39)

Moderate memory impairment 13 (32)

Severe memory impairment 2 (5)

Note: The patients with severe cognitive impairment were not tested with the
RBMT or the LOTCA.

Abbreviations: NBAA, Norwegian Basic Aphasia Assessment; LOTCA,
Loewenstein Occupational Therapy Cognitive Assessment; RBMT, Rivermead
Behavioural Memory Test.

PSFS (n=5) are presented in Table 3. Fourteen of 17
patients with aphasia were able to complete the PSFS.
The lowest score in NBAA for a patient who completed
the PSFS was114 of 217 points. Two patients with severe
memory impairment and 13 with moderate memory
impairment on the RBMT were able to complete the
PSFS. Twenty patients with a LOTCA total score below
104 were able to complete the PSFS. The lowest score of a
patient completing the PSFS in cognitive functioning on

the LOTCA was 78 of 119 points. Nine patients were
admitted to the rehabilitation unit during the first 9 days
after their brain injury, and all of them were able to
complete the PSFS.

In total, five patients were unable to complete the
PSFS. Three of them had aphasia, two with an aphasia
coefficient on the NBAA on 67 and 199 points, respec-
tively. The third with aphasia was not tested with the
NBAA due to severe cognitive impairment. Four patients
were not tested by the RBMT because of severe cognitive
impairment, and one had severe memory impairment.
None of these five patients was tested with the LOTCA
because of severe cognitive impairment. Mean time used
for the collaborative development of rehabilitation goals
and completion of the PSFS was 28 (SD 11.0, range 7-75)
minutes.

Figure 2 shows the PSFS mean score and SD at admis-
sion and at discharge. The PSFS score improved signifi-
cantly, with a mean change of 2.6 (SD 2.0) points from
admission to discharge (p<0.001). Most of the 54 patients
(93%) improved on the PSFS, with a mean score of 6.6
(SD 1.9) points at discharge compared to 4.0 (SD 2.2)
points at admission.

The patient characteristics at baseline that predicted
changes in the PSFS from admission to discharge are
reported in Table 4. Univariate analyses showed that
length of stay, time post injury (< 89 or > 90 days), the
LOTCA score and the RBMT score were predictors of
changes in the PSFS score from admission to discharge
with p-values < 0.2. Only for RMBT and LOTCA, the
associations were statistically significant.

Results from the multivariate regression model are
reported in Table 5. Length of stay and LOTCA total
score were significant predictors of change in the PSFS
score. The LOTCA made the strongest unique contribution
in explaining the variance in the change in functioning on
the PSFS with a standardized beta of 0.477, p= 0.020. A
ten points increase in cognitive function on the LOTCA
gave a 0.85 point higher change score on the PSFS. The
contribution of length of stay was also significant (p=
0.041). For every 10 days elongation at the rehabilitation
unit, a 0.68 points higher change in functioning on the
PSFS was observed. The model explained 24.9% (adjusted
R? = 0. 249) of the change in PSFS score and accounted
for a significant amount of the variance in the change in
PSFS score from admission to discharge (F=5.413, p=
0.003).
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Table 3 The Characteristics of the Patients Who Were Able and Unable to Complete the PSFS. Relative Frequencies (%) Based on

the 59 Patients

Baseline Characteristics and Functioning Able to Complete the PSFS (n=54) Unable to Complete the PSFS (n=5)
N (%) or Mean (SD) N (%) or Mean (SD)
Age 66 (11) 69 (8)
Women 20 (34) 1 (2)
Men 34 (57) 4(7)
Time post injury (days)
< 9 days after the brain injury 9 (15) 0 (0)
2 10 and < 89 days after the brain injury 30 (51) 4 (7)
2 90 days after the brain injury 15 (25) 1 (2)
Length of stay in rehabilitation unit (days) 22 (9.0) 22.4 (9.1)
Modified Rankin Scale (mRS) 2.9 (0.8) 3.8 (04)
Functional Ambulation Categories (FAC) 3.6 (1.3) 2.8 (1.5)
Aphasia 14 (24) 3 (5)
No aphasia 40 (68) 2(3)
RBMT, no or mild memory impairment 26 (44) 0 (0)
RBMT, moderate or severe memory impairment 14 (24) 1 (2)
Not tested with the RBMT 14 (24) 4(7)
LOTCA total score 104 (12.0) 78-119 000 (0) 0-0
Not tested with the LOTCA 13 (22) 5(8)

Abbreviations: PSFS, Patient-Specific Functional Scale; NBAA, Norwegian Basic Aphasia Assessment; LOTCA, Loewenstein Occupational Therapy Cognitive Assessment;

RBMT, Rivermead Behavioural Memory Test.

Discussion

The primary aim of this study was to investigate the
clinical applicability of PSFS in individuals with ABI.
The study shows that 54 (92%) patients with ABI in this
sample were able to complete the PSFS, and that the five
(8%) who were unable to complete had severe cognitive or
language impairment. The patients who failed to complete
the PSFS identified at least one activity, but were unable to
rate the activity. Furthermore, all of the patients admitted
to the rehabilitation unit during the first 9 days after their

10 - -
8
(0]
S 61
[$]
(2]
T4
0 4
a8 1
34
o
24
2827
(<]
0
Admission Discharge

Figure 2 The PSFS mean score (and SD) at admission and discharge.

brain injury were able to complete the PSFS. The mean
time spent on the collaborative development of the reha-
bilitation goals and completion of the PSFS was 28 mins.
The improved functioning on the PSFS was between a
small and medium change'® of 2.6 (SD 2.0) points from
admission to discharge. Cognitive functioning assessed by
the LOTCA made the strongest unique contribution to
explaining the change in the PSFS score from admission
to discharge.

The number of studies that have examined the clinical
applicability of the PSFS is limited. To reflect on the clinical
applicability of the PSFS, the results in this study will be
compared with studies using other patient-specific measure-
ments in goal-setting processes, such as the Canadian occu-
4647 the self-
identified goals assessment (SIGA),”’ the goal-attainment
scale (GAS)*® and the patient-specific complaints (PSC)
questionnaire.*’ These measurements involve the identifi-

pational performance measure (COPM),

cation of activities and rating of activities on a numeric
rating scale similar to the PSFS.

The results in the present study indicate that patients
with different levels of cognitive as well as language
impairment may benefit from using the PSFS as a tool to
identify personal goals in rehabilitation. Previous studies
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Table 4 Univariate Regression Results of the Independent Variables Associated with Changes in the PSFS Score from Admission to

Discharge
Participant Characteristics and Functioning B (CI) Beta, Standardized Coefficient p-value
Age, n=59 0.008 (—0.440: —0.059) 0.042 p=0.767
Sex, n=59 —0.375 (—1.551: —0.801) —0.089 P=0.525
Length of stay in rehabilitation unit (days), n=59 0.049 (—0.012: 0.110) 0.221 P=0.111
Time post injury, dichotomized in < 89 or 2 90 days, n=59 —1.104 (—2.350: —0.142) —0.242 P=0.081
RBMT profile score, n=41 0.164 (0.010: 0.318) 0.334 p=0.037
LOTCA total score, n= 41 0.076 (0.023: 0.128) 0.425 p=0.006

Abbreviations: PSFS, Patient-Specific Functional Scale; NBAA, Norwegian Basic Aphasia Assessment; LOTCA, Loewenstein Occupational Therapy Cognitive Assessment;

RBMT, Rivermead Behavioural Memory Test.

Table 5 Results from the Multivariate Regression Model Testing Factors Predictors of Change in the PSFS Score from Admission to

Discharge
Patient Characteristics B (CI) Beta, Standardized Coefficient p-value
Length of stay in rehabilitation unit (days) 0.068 (0.003: 0.134) 0.291 0.041
LOTCA total score n= 41 0.085 (0.034: 0.136) 0.477 0.020
Age 0.049 (—0.009: 0.106) 0.247 0.093

Abbreviations: PSFS, Patient-Specific Functional Scale; LOTCA, Loewenstein Occupational Therapy Cognitive Assessment.

have not recommended the PSFS for individuals with
cognitive or language impairment or for those in the
carly phase after their brain injury.'® Individuals with
cognitive or language impairment have been systemati-
cally excluded from previous studies that used the PSFS
as an outcome measure.”**> However, one study where
patients with moderate to severe cognitive or language
impairments were excluded found that the PSFS was
easily understood by those with mild aphasia and mild
cognitive impairment.”* Some of the patients in the present
study were able to identify activities and rate them despite
moderate or even severe cognitive and language impair-
ment. The procedure-incorporating collaborative develop-
ment of the rehabilitation goals and the completion of the
PSFS may have contributed to the high number of patients
who were able to complete the PSFS in the present study.
This number might have been lower if the patients did not
collaborate with a professional; hence, the collaboration
contributes to the applicability of PSFS in patients
with ABL

The patients who were unable to complete the PSFS
were not able to rate the activities on a scale from 0 to 10.
Difficulties with rating have been documented in other
studies as well.'**®?7 The literature also suggests that
identifying activities can be challenging.®*’ Patients
undergoing rehabilitation may have wishes or expectations
other than being able to perform activities better. Patients’

goals may involve, for example, pain relief, changing of
lifestyle, gaining of knowledge and disease management.”
What is of importance to a patient can be difficult to
formulate and score in the PSFS. In the primary care
study in Copenhagen, the PSFS was introduced for
patients receiving rehabilitation services. One conclusion
was that the health professionals should be trained in using
the PSFS as part of the guidance of the patient to identify
goals that can be rated, without overruling the patients’
own expressed values and goals.?® In the current study, the
health professionals received instruction, practical training
and a written procedure before the study started, which
could have contributed to the high percentage of patients
able to complete the PSFS (92%).

Most patients with aphasia were able to complete the
PSFS in the present study. Individuals with aphasia have
been shown wanting to participate in goal setting, and they
are able to express their own goals for rehabilitation given
sufficient facilitation for communication.’’ In the colla-
borative development of rehabilitation goals for patients
with aphasia, it may be of value for the health profes-
sionals to have competence in the use of “Supported
Conversation for Adults with Aphasia” (SCA).>* Also, a
family member’> or a speech pathologist may be of great
help in the collaborative goal setting and completion of the
PSFS in this patient group. In the present study, the health
professionals were instructed in principles for SCA and
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they had experience regarding communicating with
patients suffering from aphasia. Examples of principles
are to give the patients time to answer, speak in short
sentence and using key words, pictures or drawings.
When the patients had severe aphasia, the speech therapist
attended the collaborative goal-setting conversation.

In the present study, the nine patients admitted to the
rehabilitation unit during the nine first days after their ABI
were able to complete the PSFS. In this phase, the patients
may not be aware of their own problems and may not fully
understand the consequences of the injury.*’ Hence, in a
future study investigating the validity and reliability of the
PSFS for patients with ABI, focus should also be on
patients in an early phase after the brain injury. The injury
itself can also lead to reduced self-awareness.”* During the
rehabilitation stay, patients may become more aware of
their problems. Therefore, some might rate themselves
with a discharge score lower than or the same as the
admission rating, despite improved functioning. This pos-
sibility highlights that in some cases, self-rating tools such
as the PSFS may not be sensitive to positive change;
however, assessment performed by clinicians or other col-
lateral reports do indicate change.*® A prerequisite for the
use of the PSFS is that the patients must be aware of a
problem as a consequence of the injury.”® A benefit of
using the PSFS is that through discussion and negotiation
with the patient, the health professional could obtain use-
ful information about the patients’ awareness of their own
problems. Hence, the PSFS could be a tool to increase the
patients” self-awareness.*’

The time spent on the collaborative development of goals
and the completion of the PSFS ranged from seven to 75 mins
with a mean time on 28 mins. The database of rehabilitation
measures states that it takes 4 mins to fill out the PSFS,'® but
this is without the collaborative goal-setting process. In this
study, the PSFS was applied as part of a collaborative devel-
opment of rehabilitation goals, like the literature recommend.”
The time spent on administration of other patient-specific
measures in goal setting as COPM and GAS, ranged from
15 to 50 mins.'” Stevens et al'” argue that the time was
worthwhile as the goal-setting process also fostered teamwork
and a client-centered approach. The same arguments are per-
tinent in this study. In addition, patients with ABI often need
more time to be able to express themselves and their concerns.
This supports the use of the mean time of 28 mins as accep-
table on this key component of rehabilitation.

Concerning the changes in the PSFS score, the results
in the present study showed a change of 2.6 points in the

mean score from admission to discharge. In a study, where
the impact of community rehabilitation service for indivi-
duals with neurological conditions was evaluated, the
PSFS score improved by 3 points after 3 months of
rehabilitation.>* However, the duration of the rehabilitation
period was longer compared to the present study (mean 22
days), and the time post injury was probably longer than in
the current study, since it was in a community setting. It is
known that the reactive neurobiological recovery of
patients with ABI is most significant during the first 3
months after injury onset.**>> The PSFS change in the
current study (mean 2.6 points) can be considered rela-
tively large within the limited time period of the inpatient
rehabilitation stay (mean 22 days). In an early phase after
the brain injury, some of the change in the PSFS may be
explained by reactive neurobiological recovery. In a sys-
tematic review”’, the minimal clinically important differ-
ence (MCID) on the PSFS in a range of conditions was
found to be between 2 and 3 points. PSFS responsiveness
has yet not been tested in individuals with ABI; hence,
future research should test the PSFS for reliability and
responsiveness for these patients.

The LOTCA made the strongest unique contribution in
explaining the change in PSFS from admission to dis-
charge. One implication of this finding could be that
patients with cognitive impairment show less progress
when assessed by the PSFS. Previous studies have sup-
ported the use of cognitive assessment of patients with
stroke to assist in the prediction of outcomes.”° In parti-
cular, impairment of executive function, attention and
processing speed have been found to predict dependence
in activities of daily living (ADLs) and home life.*” The
LOTCA measures a wide range of basic cognitive func-
tions, containing orientation, visual perception, spatial per-
ception, motor praxis, visuomotor organization, thinking
operations, attention and concentration. However, the
results of the present study do not tell us which forms of
cognitive impairment that predicted outcome. To the best
of our knowledge, no study on cognitive impairment as a
predictor for patient-specific outcome measures has been
published. Patient-specific outcome measures such as the
PSFS can identify unique problems for each patient that
are not assessed by other standardized outcome measures.
Therefore, it should be considered an important outcome
measure. Future research should investigate different types
of cognitive impairments and other basic characteristics as
predictors for change in the PSFS.
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Limitations and Strengths of the Current
Study

The small sample size of this study limits the general-
izability of the findings.

Concerning the measurements, LOTCA is validated for
patients with ABL>° but there is not an official and approved
Norwegian version. However, the version used in the current
study is widely used in rehabilitation after ABI in Norwegian
hospitals, and occupational therapists have experienced that
the LOTCA is a useful broad screening assessment instru-
ment of cognitive function in patients with stroke and TBI in
Norway.”® The LOTCA has been found to be better custo-
mized for this target group than the Mini-Mental State
Examination (MMSE) and the functional independence mea-
sure (FIM) cognitive subscale in predicting functional
change after stroke rehabilitation.**>’

Patient-specific measures offer the advantage of identify-
ing the salient issues for each patient and are more likely to
focus on only the relevant areas for the patients. One dis-
advantage that has been put forward is that without standar-
dization of the items, the scales do not measure exactly the
same in each patient. In this situation, the numeric score may
not convey a common meaning, and the value of analysing
the data statistically and calculating parameters such as
means and correlations can be questionable.®® However, the
PSFS has been found to be an appropriate measure for
statistical comparisons in clinical research for patients with
musculoskeletal diseases. One study supported the concur-
rent, convergent, and discriminant validities, scale consis-
tency, distribution, and responsiveness of the PSFS for both
between-group discrimination and assessment of change
over time in group-level data.®'

Conclusion

In the present study, 54 out of 59 patients with ABI (92%)
were able to complete the PSFS. All patients managed to
identify activities that they had difficulties performing, but
5 patients (8%) were unable to rate the activities due to
severe cognitive or language impairments. Cognitive func-
tion on admission was found as a predictor of improved
functioning, assessed by the PSFS. The results from this
study indicate that professionals should not predetermine
whether a patient is able to complete the PSFS but intro-
duce the PSFS as part of the goal-setting process for
patients with ABI. Further research on a larger scale is
required to draw conclusions on the clinical applicability
of the PSFS for individuals with ABI.
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