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Abstract

Background Patient Reported Outcome Measures (PROMs) are questionnaires that collect health data directly

from the patient, without any intervention from a third party. The aim of rehabilitation units is to restore function.
Functional gain can be evaluated with classic scales, such as the locomotor subscale of the Functional Independence
Measure. This study aimed to assess the accuracy of a new self-assessment questionnaire pertaining to physical,
sensory and cognitive ability (abbreviated SEPCO) for the prediction of functional prognosis in older patients
admitted to a rehabilitation unit.

Methods In this multicentre observational study including patients admitted to 12 rehabilitation centres in France,
all included patients completed the SEPCO on admission. Poor response to rehabilitation was defined as relative
effectiveness <40% on the evolution of the locomotor FIM subscale. Components of the questionnaire potentially
associated with the outcome of rehabilitation were confirmed for inclusion upon expert review and summed to form
an overall score. The final score had five components: the depression score of the HADS, the SOFRESC vision score,
the SOFRESC balance score, the stress urinary incontinence subscale of the USP, and the EPICES socio-economic
deprivation score. A logistic regression model adjusted for baseline characteristics assessed the performance of

the SEPCO score to predict change in functional status, defined by the relative functional gain for the locomotion
subscale of the Functional Independence Measure (FIM).

Results A total of 153 patients (mean age 79.2+8.1 years, 72.5% women) were included. By multivariate analysis, a
5-scale SEPCO score > 1.1 predicted worse functional improvement with an odds ratio (OR) of 2.575, 95% Confidence
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(from 27.3t0 52.5%).

Interval (Cl) 1.081 to 6.133, p=0.03. Sensitivity for this threshold was 67.4% (95% CI 52.0-80.5%), with a specificity of
58.8% (95% Cl 46.2-70.6%). Having a SEPCO > 1.1 almost doubled the probability of poor response to rehabilitation

Conclusion The SEPCO score can predict poor functional gain from rehabilitation. Future studies should validate this
score on an external cohort. The SEPCO could serve as a complement to the initial clinical evaluation performed by
physicians, and assist physicians in setting each patient’s rehabilitation goals.

Keywords Older people, Functional rehabilitation, Patient-reported outcome measures

Introduction

Population aging and medical progress have resulted in
increasing numbers of older individuals attending reha-
bilitation. Identifying the factors that help determine the
success of rehabilitation programmes is important to
prompt specific interventions aimed at optimizing func-
tional improvement. Patient Reported Outcome Mea-
sures (PROMs) are indicators of a patient’s state of health
as reported by the patient, without any third-party influ-
ence on the response [1]. Although PROMs are widely
used in clinical trials, their adoption in routine care is still
an emerging phenomenon [2]. PROMs have the poten-
tial to detect psychological and/or functional disorders,
especially in case of symptoms that may be difficult for an
observer to detect (such as fatigue, headache...) or in case
of psychological symptoms (such as anxiety or depres-
sion). Despite the fact that they include a subjective com-
ponent, they can also be associated with or predictive
of traditional health outcomes like survival [3]. PROMs
can be assessed using dedicated tools [4], and may be
compared to traditional clinical evaluation methods, for
which they are not a replacement. There is an increasing
interest in PROMs in the field of rehabilitation [5], and
a recent editorial published in the official journal of the
American Congress of Rehabilitation Medicine called for
an increase in research partnerships between researchers
and clinicians regarding this topic [6].

A self-evaluation of possible deficits by the patient
could help physicians in identifying the patients’ reha-
bilitation needs, and ensure that they receive tailored
support, with comprehensive, personalized disease man-
agement. Frailty is a concept pioneered by Linda Fried
[7], and although no consensual definition exists, it can
be defined as an alteration in the physiological functions
of older people, making them less resistant in case of dis-
ease [8]. Older people in a state of frailty are less likely
to self-report as healthy, and when compared with their
robust counterparts, they probably have lower odds of
returning to a normal life with an adequate degree of
function after rehabilitation.

However, the creation of new PROMs can be challeng-
ing, as their use in clinical practice may be hindered if
they are not backed by sufficient evidence. Therefore, we
combined a selection of PROMs with known properties

to create a comprehensive questionnaire, which we called
the “Self-Evaluation of Physical, sensory & COgnitive
deficits” (SEPCO).

Unfortunately, some patients do not achieve the
expected improvement in motor function at the end of
rehabilitation. Although these patients may still have
room for improvement after they return home, from the
perspective of the rehabilitation centre these cases can be
seen as occurrences of negative rehabilitation outcomes.

Being able to predict rehabilitation outcomes could be
useful for medical management and in order to set goals
for each patient. This prediction would be made possible
by creating a score based on the most relevant domains
of the initial questionnaire, so that these domains could
measure a perceived rehabilitation potential related to
the patients’ self-evaluation of their overall health status.

The main objective of this study was therefore to cre-
ate a score that would be able to identify a subgroup of
patients that would struggle to reach locomotor reha-
bilitation objectives. The main hypothesis was that
patients who would identify as the most frail (worst state
of health and decreased resilience) on selected domains
of the PROM-based questionnaire would achieve lower
improvements in locomotion at the end of rehabilitation.

Methods
Study design
We performed a prospective, observational, multicen-
tre cohort study, among patients admitted to 12 reha-
bilitation centres in France between 26 June 2018 and 21
October 2020. The full SEPCO (presented in Table 1) was
completed by all patients on admission. Patients were
instructed to complete the questionnaire by themselves,
but they could seek help if needed. A single investiga-
tor in each centre was in charge of obtaining the SEPCO
evaluations. Healthcare professionals in each centre also
performed evaluations of the Functional Independence
Measure (FIM), which was not part of the PROM ques-
tionnaire, on admission and at discharge from rehabilita-
tion. The final score was based on domains of the SEPCO
that had the highest association with the evolution of the
FIM.

A pilot study conducted in January 2017 on 10 patients,
with mean age 75 years (minimum 47, maximum 92)
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Table 1 Questionnaires included in the SEPCO
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Domain Scale included in questionnaire

1 Sleep Pittsburg Sleep Quality Index (PSQI) [9] (range from 0 to 21, lower is better)

2 Mood Mini Geriatric Depression Scale [10] (range from 0 to 4, lower is better) and Hospital Anxiety &
Depression Scale [11] (both subscales [Anxiety, Depression] range from 0 to 21, lower is better)

3 Pain Simple Verbal Scale (SVS) (range from 0 to 5, lower is better), and the DN4 (in French: Douleur
Neuropathique-4) screening tool for neuropathic pain (range from 0 to 10, lower is better) [12, 13]

4 Nutritional status MNA score BMI category [14] (highest risk of malnutrition if BMI < 19)

5 Cognitive status Mac Nair memory test [15] (range from O to 45, lower is better)

6 Eyesight Sofresc/AVEC Test, Functional Vision Screening Questionnaire [16] (version with 14 questions;
range from 0 to 14, lower is better)

7 Hearing Sofresc/AVEC Test, screening questionnaire for hearing difficulties [16] (version with 15 ques-
tions, range from 0 to 60, lower is better)

8 Balance Sofresc/AVEC Test [16] (version with three questions, range from 0 to 6, lower is better)

9 Oral health 12-item Geriatric Oral Health Assessment Index [17] (from O to 60, higher is better)

10 Fecal continence Pescatori Questionnaire [18] (from 0 to 24, lower is better)

1 Urinary continence Urinary Symptom Profile [19] (Stress Incontinence, Overactive bladder and Low stream scores
have maximum scores of 24, 9, and 21 respectively, lower is better)

12 Dyspnea Sadoul dyspnea scale [20] (range from 0 to 9, lower is better)

13 Socio-economic deprivation EPICES score [21] (range from O to 100, lower is better)

had determined that the completion time of the 13-scale
SEPCO was approximately 15 to 20 min. Half of the
patients (5/10) had required some form of help to finish
the questionnaires.

Study population

The study population comprised older subjects admit-
ted to dedicated rehabilitation centres or hospital-based
polyvalent rehabilitation wards. All eligible patients were
invited to participate by an investigator in each cen-
tre. The healthcare team in each centre was available to
answer any questions the patients may have had during
the completion of the SEPCO questionnaires. Data were
collected on admission and at discharge from rehabili-
tation. All data were recorded on dedicated case report
forms (CRFs).

The inclusion criteria were as follows:

« Provision of written informed consent;

+ Male or female patients aged 60 years or older;

+ Admitted to one of the 12 participating rehabilitation
centres;

+ Capable of completing the SEPCO alone (or with
minimal help).

The exclusion criteria were as follows:
» Refusal to consent;

« Datients not capable of completing the SEPCO
evaluations alone or with minimal help.

Primary outcome and data recorded
The SEPCO is a set of self-reported evaluation scales
chosen to cover 13 clinical domains and enable the detec-
tion of physical, sensory or cognitive deficits (Table 1).
The initial questionnaires were chosen in order to be as
comprehensive as possible, and to cover a variety of sys-
tems. Scales to be included in the initial questionnaire
were selected by a multidisciplinary team of physicians
practicing geriatrics (Pr Yves Rolland), geriatric rehabili-
tation (Dr Etienne Guarrigues), and hospital managers
(Dr Philippe Denormandie). The overall set of question-
naires was expected to be simplified in further versions,
according to feedback from professionals and practical
relevance. In this study, each patient was asked to com-
plete the full set of SEPCO questionnaires on admission.
The Functional Independence Measure (FIM), which
was used to calculate the primary outcome measure (not
part of the SEPCO questionnaire), is an instrument that
was designed to measure disability, and is widely used to
evaluate the response to functional geriatric rehabilita-
tion [22, 23]. It has excellent overall internal consistency,
good construct validity, and high test-retest reliability
[24]. Its predictive value has been evaluated in patients
hospitalized after stroke [25]. Its sensitivity to change
is comparable to that of other validated scales [26]. The
FIM is composed of 18 items grouped into 6 subscales
(self-care, sphincter control, transfers, locomotion, com-
munication and social cognition). The locomotion scale
of the FIM was recorded on admission and on discharge.
We also recorded the motive for admission, age, sex,
date of admission, date of discharge (to calculate length
of stay). Motives for admission were classified into 3 cat-
egories: category 1 included surgical and post-trauma
motives; category 2 included specific medical motives,
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and category 3 comprised patients with altered general
status (see Table S1, Supplementary Material).

Primary outcome

The primary outcome was evaluated using relative
changes in the locomotion scale of the FIM [27] esti-
mated by physicians on admission and discharge. This
outcome was evaluated using a measure known as Reha-
bilitation Effectiveness (RE, also known as Relative Func-
tional Gain or Montebello Rehabilitation Factor Score)
[28, 29]. This measure expresses functional gain as a pro-
portion of the maximum gain that could theoretically be
achieved. The measure of RE consists in estimating the
response to rehabilitation, relative to the maximum pos-
sible benefit, using the following equation:

(discharge FIM-admission FIM)/(Maximum possible
FIM-Admission FIM) x 100.

Rehabilitation is deemed to be effective if the RE score
is 250% [30]. In our study, we decided to use a lower
threshold of 40% for the response to rehabilitation, to
account for the capacities of an older population with
multiple comorbidities. This threshold was determined
before the statistical analysis was conducted. Higher RE
thresholds to define rehabilitation success have been
used in the literature but predominantly in younger pop-
ulations [31].

Statistical methods

Sample size

Prior to conducting the study, the proportion of patients
with MRFS<0.4 was evaluated to be 0.53 in robust
patients and 0.69 in frail patients (i.e. patients expected to
have high scores on the PROM questionnaire). Consid-
ering that approximately 25% of patients were expected
to be frail, and with an alpha risk of 0.05 and a power of
90%, and accounting for 7% of patients with missing data,
560 patients were to be recruited for the study. Due to
slow recruitment and changes in group strategy, the lead-
ership committee decided to close new inclusions after
153 patients were recruited, the decision being effective
from 1 August 2020. This decision was taken before any
statistical analyses were conducted.

Statistical analysis

Quantitative data were presented as meanszstandard
deviations (SD), or medians with the interquartile range
(Ql - Q3) for asymmetric variables, and categori-
cal data as frequencies with their percentages. Average
scores were evaluated for each subscale. Predictors of
unsuccessful rehabilitation (i.e. RE<40%) were assessed
in bivariate analysis using Student’s ¢ test or the Mann-
Whitney U test (when the variable was asymmetric) for
continuous variables, and the x> test or Fisher’s exact test
for categorical variables, as appropriate. Each subscale
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from the SEPCO evaluation associated with a RE<40%
with a p-value<0.20 in bivariate analysis was selected
as a candidate subscale for the simplified SEPCO score.
Candidate subscales for the final score were also vali-
dated for inclusion upon expert review of content valid-
ity. The subscales were normalized to range between zero
and one by dividing by the maximum possible score, and
then summed to produce a simplified SEPCO score. The
association between the simplified SEPCO score and a
RE<40% was evaluated using a logistic regression model
adjusted for variables selected upon expert review: length
of stay, patient age, sex, and motive for admission. A sen-
sitivity analysis was conducted with adjustment on the
same variables with the exception of length of stay.

Multiple imputation was used for missing data, with
m=200 imputations per model. Sensitivity and specificity
of the 5-scale SEPCO score were calculated.

A Confirmatory Factor Analysis (CFA) was conducted
on the scales included in the final score [32—34], to assess
if they were consistent with a single factor model. The
variance of the latent factor was set to one in order to
obtain standardized loadings. Study reporting followed
the STROBE guidelines [35].

P-values<0.05 were considered statistically significant.
The CFA was performed using the R package lavaan. All
analyses were performed using R software, version 4.3.3
(The R Foundation for Statistical Computing, Vienna,
Austria).

Ethical considerations

All patients provided written informed consent to partic-
ipate in the study. The study was approved by the Ethics
Committee “Comité de Protection des Personnes Est 1”
on 8 March 2018 under the number 2018/21 — ID RCB
2018-A00552-53.

Results

Based on data provided by the hospital group administra-
tion, a total of 6,036 patients were hospitalized in partici-
pating hospitals during the study period. The inclusion
of patients depended on availability of research staff,
patients having sufficient cognitive function, and accep-
tance to be included by the patient (see reasons for exclu-
sion in Table S2, Supplementary Material).

A total of 153 patients were included over the study
period. The RE was missing for 13 patients. A compari-
son of patient characteristics between participants with
RE<40% and those with RE240% is shown in Table 2.
Patients with a poor response to rehabilitation had a
higher HAD depression score (mean 6.53, Standard
Deviation SD 4.58) than patients with a good response to
rehabilitation (mean 4.79, SD 3.60, p=0.02). Poor reha-
bilitation responders also had a higher score on the stress
urinary incontinence scale of the USP (1.78+SD 2.59)
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Table 2 Comparison of patient characteristics and scores on
the SEPCO evaluations according to Rehabilitation Effectiveness
(RE) measured with the functional independence measure (FIM)
locomotor subscale

RE<40% RE >40% P-
N=50 N=90 value
Age (years), mean+SD 798+79 789+83 0.52
Sex: male, n (%) 13 (26.5) 25 (284) 0381
Length of stay (days), median 34[26,69]  34[20,58] 043
[Q1, Q4]
Motive for admission, n (%) 0.49
Category 1: Surgical/ 26 (56.5) 55 (66.3)
post-trauma
Category 2: Medical causes 13(28.3) 20 (24.1)

Category 3: Altered general state 7 (15.2) 8(9.6)

Five-scale SEPCO score, mean+SD 1.53 (0.70) 1.05(052)  <0.001
PSQl score, mean+SD 9.39 (3.96) 9.10 (3.59) 0.71
Mini-GDS, mean +SD 1.1(1.3) 0.7 (1.0) 0.11
HAD Anxiety score, mean=+SD 6.8 (4.3) 6.7 (4.1) 0.87
HAD Depression score, mean+SD  6.53 (4.58) 4.79 (3.60) 0.02
SVS, mean+SD 1.2(1.2) 13(1.3) 0.54
DN4 Score, mean+SD 1.0(1.5) 1.3(1.5) 0.27
Mac Nair score, mean +SD 10.7 (9.1) 124 (9.6) 0.36
SOFRESC Vision score, mean+SD 2.3 (2.9) 1.7(1.9) 0.14
SOFRESC balance score, 29019 23019 0.08
mean+SD

SOFRESC hearing score, 20.0(147)  17.6(13.8) 0.38
mean+SD

GOHAI oral health score, 50.5(74) 50.9 (94) 0.78
mean+SD

Pescatori score, mean +SD 0.6(1.3) 0.5(1.0) 0.65
USP stress incontinence score, 1.78 (2.59) 0.92 (2.10) 0.05
mean+SD

USP overactive bladder score, 5242 4.2 (3.9) 0.17
mean+SD

USP low stream score, mean+SD 0.7 (1.4) 0.7 (1.3) 091
Sadoul dyspnea scale, mean+SD 1.2 (1.4) 12(014) 0.90

BMI< 19 kg/m? n (%) 3(6.8) 4(47) 069
Obesity with BMI =35 kg/m? n (%) 6 (13.6) 9(10.5) 059
EPICES social deprivation, 336(18.3) 28.1(15.7) 0.10
mean+SD
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than good responders (mean 0.92+SD 2.10, p=0.048).
Patients with a poor response to rehabilitation tended
to have higher scores on the SOFRESC balance score
(mean 2.9, SD 1.9) than patients with a good response
to rehabilitation (mean 2.3, SD 1.9, p=0.08). Therefore,
for all of the aforementioned scales, the association was
in favor of lower rehabilitation success for patients who
self-reported as frailest. Body Mass Index (BMI) catego-
ries<19 or =35 were not associated with rehabilitation
success (p=0.69 and 0.59 respectively).

Based on bivariate analysis results, seven scores were
preselected to construct the simplified overall SEPCO
score: the Mini-GDS score, the depression score of the
HADS, the SOFRESC vision score, the SOFRESC bal-
ance score, the stress urinary incontinence and overac-
tive bladder subscales of the USP (both included), and
the EPICES socio-economic deprivation score. The Mini-
GDS and USP overactive bladder subscale were both
removed from the final score, as each of them was closely
related to another subscale (to the depression score of the
HADS and the SOFRESC urinary incontinence subscale,
respectively). Therefore, the final score had five compo-
nents: the depression score of the HADS, the SOFRESC
vision score, the SOFRESC balance score, the stress uri-
nary incontinence subscale of the USP, and the EPICES
socio-economic deprivation score. After normalization,
the simplified SEPCO score could therefore theoreti-
cally range from 0 to 5 (each of the five subscales were
transformed to continuous variables ranging from 0 to 1
before summation). Patients with poor response to reha-
bilitation had a mean 5-scale SEPCO score of 1.53 (stan-
dard deviation SD 0.70), while patients with successful
rehabilitation had a significantly lower score of 1.05 (SD
0.52) (p<0.001). The higher SEPCO score was consistent
with higher odds of frailty in patients that fared worse in
rehabilitation.

By multivariate analysis (Table 3), a 5-scale SEPCO
score>1.1 was found to be a significant predic-
tor of unsuccessful rehabilitation (OR, 2.575, 95% CI

Table 3 Multivariate analysis by logistic regression estimating the probability of unsuccessful rehabilitation (RE <40%) - pooled
estimates from multiple imputation for missing data (m =200 imputations)

Adjusted Odds 95% confidence inter- 95% confidence P-
Ratio? (aOR) val, lower bound interval, val-
upper bound ue
Age (continuous variable), OR per additional year 0.998 0.95 1.049 0.94
Sex: male (Ref: female) 1.168 0.488 2.799 0.73
Length of stay (continuous variable), OR per additional day 1.005 0.994 1.016 0.39
Motive for admission 0.56
Category 1: Surgical/post-trauma 1 (Ref)
Category 2: Medical causes 1414 0.567 3528
Category 3: Altered general state 1.86 0.5 6.914
Five-scale SEPCO score > 1.1 (Ref.: < 1.1) 2.575 1.081 6.133 0.03

2Adjusted on: age, sex, length of stay, motive for admission, SEPCO score>1.1. Ref.: reference category. Area Under the Curve (AUC): 0.658; Nagelkerke pseudo-R*:
0.10. RE: Rehabilitation Effectiveness, measured with the Functional Independence Measure locomotor subscale
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1.081-6.133, p=0.03). In other words, patients who self-
evaluated as the frailest were least likely to experience
a clinically meaningful benefit from rehabilitation. The
sensitivity analysis (multivariate analysis without adjust-
ment on length of stay) was consistent with the main
analysis (see Table S3, Supplementary Material).

A simplified SEPCO score>1.1 identified patients
who were less likely to respond to rehabilitation with a
sensitivity of 67.4% (95% CI 52.0-80.5%) and a speci-
ficity of 58.8% (95% CI 46.2-70.6%). Having a 5-score
SEPCO2=1.1 almost doubled the probability of poor
response to rehabilitation (from 27.3 to 52.5%).

The CFA conducted on the final 5-scale SEPCO showed
good fit indices but relatively weak standardized load-
ings for a single factor model (see Figure S1 and Table S4,
Supplementary Material).

Discussion

This study shows that self-reported sensory and cogni-
tive function using the simplified SEPCO score (con-
stituted by the SOFRESC balance and vision subscales,
the HAD depression scale, the USP urinary stress scale
and the EPICES socioeconomic scale) was predictive of
lower rehabilitation effectiveness, defined as a RE<40%
measured with the locomotor scale of the Functional
Improvement Measure, in older adults admitted to reha-
bilitation. By multivariate analysis, the length of stay in
rehabilitation was not significantly associated with the
success of the rehabilitation program. The CFA sug-
gests a relatively multidimensional structure, which is
not uncommon for scores purporting to measure frailty,
which can model several largely independent systems,
each having a distinct role in predicting adverse out-
comes [36].

The SEPCO presents some similarities to the WHO
Integrated Care for Older People (ICOPE) strategy, and
could be described as a French adaptation of this WHO
framework for the management of the frailest elderly
[37]. Indeed, the SEPCO evaluations enable rapid refer-
ral of patients to specialized care when deficits are identi-
fied, with the added advantage of being a PROM, thereby
involving the patient in their diagnostic and management
process from the outset [38]. As new generations of older
adults become increasingly at ease with information
technologies, the various questionnaires in the SEPCO
could be administered via applications, like those used in
the ICOPE project [39]. A questionnaire covering more
domains than SEPCO exists in Korea (Korean Frailty
Index for Primary Care) [40], but it requires the presence
of a physician to be administered, and thus is not strictly
speaking a self-report tool. In a study from France, the
ICOPE Step 1 screening tool was adapted and applied to
759 patients participating in the Multidomain Alzheimer
Preventive Trial (MAPT) [41, 42]. The authors reported
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that using this adapted tool, 90% of older adults had one
or more conditions associated with declining capac-
ity. However, to the best of our knowledge, few studies
have been conducted using an evaluation as broad as the
SEPCO in the context of functional rehabilitation. Our
evaluation covered indicators of continence, an intrin-
sic capacity that is notably absent from the ICOPE Step
1 [38]. While continence appeared mostly preserved in
older persons in a recent ICOPE study (96.5%) [43], loss
of continence was found to be associated with less effec-
tive rehabilitation in our study.

The variables found to be predictive of rehabilita-
tion outcomes in our study are largely in line with those
reported in the literature. Urinary incontinence has
previously been identified as a predictor of RE score, in
patients with stroke [28]. The mechanisms leading to the
reduced efficacy of rehabilitation in these patients could
involve reduced capacity for self-care, and fewer social
interactions [44]. In line with the findings of a previous
study [45], BMI was not associated with rehabilitation
efficiency, although few of our patients had high BMIs
and therefore our study may have lacked power for this
purpose. We used a high threshold of 35 kg/m? to iden-
tify obese patients, as some studies has suggested that
the optimal BMI for older people may be higher than for
the young (who are considered obese for BMI>25 kg/
m?) [46, 47]. A BMI>30 was nonetheless associated with
higher costs in the study by Vincent [45]; and this is a
point that should not be overlooked.

Study strengths and limitations

The broad inclusion criteria of this study enabled us to
include a general population, meaning that our results
can be extrapolated to all patients admitted to rehabilita-
tion programmes, providing the patients are autonomous
enough to complete all the evaluations satisfactorily.
The self-reported nature of the evaluations is advan-
tageous, in that it gets the patient actively involved in
their healthcare pathway from the outset. However, as
with all self-report tools, there may be some question
as to the reliability of the patients’ answers. The associa-
tion observed between perceived frailty and the efficacy
of functional rehabilitation nonetheless confirms that in
addition to being dependent on objective components
of disease, performance during rehabilitation is con-
ditioned by the patient’s perceived frailty, as reported
in the questionnaire, despite its attendant subjectiv-
ity. Our questionnaire covered a wide range of medical
problems and diseases, thus reducing the potential for
residual confounding. Nonetheless, all domains could
not be assessed, and the score does not contain a detailed
physical function assessment. Numerous patients
were excluded from participation in the study due to
health issues or the unavailability of staff to assist with
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completion of the questionnaire. The decision to include
a patient was based on the physicians’ judgement rather
than on a standardized cognitive ability test. Future stud-
ies should evaluate if the short form of the SEPCO is
easier to complete than the 13-scale version, and whether
most patients can finish the abridged questionnaires with
minimal assistance. The number of patients recruited
was lower than initially expected, which meant that it
was difficult to include more strata in the classification of
admission causes while retaining adequate representativ-
ity within each class, or to separate the data in a training
set and a validation set to estimate out-of-sample pre-
dictive accuracy. A larger sample could also increase the
representativity of included patients. These issues could
be addressed in further studies. The FIM motor function
items have been criticized for not being unidimensional
(although this claim was debated) [48, 49], and future
studies may need to rely on other validation instruments.
Finally, the structure of the SEPCO appears to have mul-
tiple dimensions, which complicates the interpretation of
the underlying latent construct. This complexity is often
seen in instruments that attempt to measure frailty, a
concept that may involve alterations on multiple systems
interacting with the patients’ environment in a complex
manner. However, this should not by itself discourage
use of the SEPCO, as scores constructed with a primary
aim of prediction can include items that cover a variety
of domains or systems [36]. Future iterations of the tool
should be designed with simplicity in mind and a neutral
formulation of questions, to avoid negative reactions by
the patient. Finally, although the 5-scale SEPCO can give
indications regarding the probability of poor response
to rehabilitation, in most cases it is not sufficient for this
purpose and should always be used in conjunction with
other evaluation means.

Conclusions

We showed that PROM results, represented by the
SEPCO questionnaire, were associated with the response
to functional rehabilitation in a population of older
adults admitted to rehabilitation. The predictive power
and acceptability of the abridged five-scale SEPCO score
should be further evaluated on a separate cohort in a pro-
spective study. The SEPCO questionnaire could then be
administered to patients entering rehabilitation in order
to tailor the programme to their individual needs. The
SEPCO score could be a complement to the physician’s
initial evaluation, without replacing it.
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