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ABSTRACT

BACKGROUND: The International Classification of Functioning, Disability and Health (ICF) parsimonious Generic set can provide identifica-
tion of functional profiles and recovery after rehabilitation in persons post stroke.

AIM: To explore concurrent validity of the ICF Generic-6_Functioning score with the Barthel Index (BI) and responsiveness after rehabilitation
in persons post stroke. Further, the feasibility of applying the ICF Brief Stroke Core set in routine rehabilitation recovery was evaluated.
DESIGN: Prospective study.

SETTING: Inpatient rehabilitation setting.

POPULATION: Persons post stroke.

METHODS: The study included 71 persons post stroke (mean age 66.8 [standard deviation 14.5], mean onset 199.3 [565.3] days, BI score
improvement: 17/100), N.=44 acute stroke (<3 months, stroke subacute [SA] group) and N.=27 chronic stroke (>3 months, Stroke chronic
[SC]_group). The Brief Stroke core set, including the Generic set, was used for classification at admission and at discharge using the five grade
qualifiers. The median value of the groups’ qualifiers on the Generic set (excluding item 850) was used to form a Functioning score (Generic-6
FS). Responsiveness was assessed with effect sizes (ES) and confidence intervals (CI). The concurrent validity of the Generic-6 FS was explored
with the Bl as a gold standard using Spearman’s correlation coefficient. P was set at 0.05.

RESULTS: The Generic-6 FS proved responsive with ES being moderate for the Generic-6 FS and the BI for the whole group (0.48, C10.14-0.82
and 0.67, CI -1.02--0.32 respectively). ES of the Generic-6 FS was significant only for the SA_group (0.62, CI 0.27-0.96. Correlation between
the Generic-6 FS and the BI at baseline and discharge were respectively r=-0.59 and r=0.60, while correlation between change values was lower
(r=0.44). The Generic-6 FS did not distinguish between the SA_group and the SC_group. Classification with the ICF brief stroke core set was
feasible with 89% of the persons being classified both at admission and discharge.

CONCLUSIONS: ICF classification of persons post stroke during rehabilitation recovery was feasible. The Generic-6 FS detected changes in
functioning and health in persons recovered for rehabilitation after stroke and distinguished between different recovery rates of persons in the
acute and chronic phase after stroke.

(Cite this article as: Jonsdottir J, Bowman T, Casiraghi A, Ramella M, Montesano A; IRCCS FDG-ICF Group. Functional profiles derived from the
ICF Generic set and the responsiveness and validity of the Generic-6 set’s Functioning score among persons after stroke. Eur J Phys Rehabil Med
2022;58:16-25. DOI: 10.23736/S1973-9087.21.06706-X)
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he prevalence and incidence of stroke in the popula- and functionality of the person. The focus on rehabilita-
tion is very high and is one of the main causes of dis- tion recovery as a tool to optimize function in persons after
ability worldwide.! The provision of support and adequate  stroke is becoming increasingly prominent, with informa-
rehabilitation is essential to decrease the impact of the tion on functioning an essential component in understand-
initial damage of stroke, maintain residual functionality ing efficacy of interventions.2-8 The ICF biopsychosocial
and recover as much as possible the prior health condition approach is recommended by the World Health Organiza-
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tion® and the ICF Core Sets for several health conditions,
including stroke, are promising as a standardized report-
ing of functioning of persons with neurological disorders
during hospital recovery and over time.!0-15 Further, the
ICF Generic set (also called ICF Generic-7 set) was devel-
oped for generic use and is included in all ICF core sets.
It is comprised of seven ICF categories, that are consid-
ered most relevant for classifying function irrespective of
health condition or context. It has been suggested that the
parsimonious ICF Generic set, and its resultant function-
ing profiles can provide minimal standard information of
impact of recovery and response to rehabilitation.!6-18

Recently attempts have been made to use the ICF core
sets to measure changing in function and activities of daily
living (ADL) after rehabilitation and to establish a rela-
tionship with clinical measures.!9-2! Results from applica-
tion of the ICF Generic set in various rehabilitation hospi-
tals in China demonstrated that it was feasible for use in
routine clinical practice and that the derived information
illustrates levels of functioning across health domains. Re-
sults further confirmed that the dimensionality of the do-
mains contained in the ICF generic profile information can
be standardized and aggregated into a Functioning score
(FS).22. 23 A resultant ICF Generic-6 Functioning score
(excluding the item regarding remunerative employment
(d850)) has been tested for various psychometric proper-
ties and found to be a valid tool for the provision of mini-
mal information of functioning across diverse clinical set-
tings and disorders.24 This interesting way of quantifying
the qualifiers of functioning and activity lends itself well
to a population with stroke where, especially during the
first few months, there is an important neurological recov-
ery that can be enhanced with rehabilitation.

Functional independence, traditionally evaluated with
the Barthel Index (BI)?5 or the Functional Independence
measure (FIM),2¢ is an important goal in stroke recovery.2’
While the use of these measures is extensive in the health
sector, the use of a parsimonious Generic-6 FS that also
takes into account aspects of basic functions and partici-
pation is lacking. In this context it would be important to
verify how functional independence level relates to a Ge-
neric-6 FS derived from the ICF classification applied dur-
ing rehabilitation recovery. While the concurrent validity
of an ICF Generic-6 FS has been verified with the FIM this
has not yet been established for the BI.!!

Further, it would be important to understand whether the
parsimonious ICF Generic-6 FS can characterize persons
with stroke and whether it can distinguish among different
chronicity levels. In order for the ICF Generic-6 FS to be
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valid for use in the clinic it should, ideally, capture rates
of neurological recovery in the first subacute stage and be-
yond when the rate of recovery tends to be much slower
and more dependent on rehabilitation being provided.

The aims of this study were to describe the functional
profiles from the ICF Generic set and evaluate responsive-
ness and validity of a Generic-6 FS, in routine clinical re-
covery of persons with stroke. Further, the feasibility of
routinely using the ICF Brief Stroke Core set in an Italian
clinical setting was evaluated.

Materials and methods
Study design and settings

This prospective study was conducted from March 2015
and October 2016 in the Don Gnocchi Foundation’s Re-
search Institute, Milan, Italy. All persons with stroke re-
covered in this period for longer than 2 weeks, consenting
and firming an informed consent, were classified accord-
ing to the ICF Brief Stroke Core set at the beginning and
end of recovery. The study was approved by the Ethical
Committee of the Don Gnocchi Foundation. Standard pri-
vacy procedures were followed.

Participants

Eighty adult persons with stroke were recruited consecu-
tively after their admission for rehabilitation. The inclusion
criteria were the diagnosis of cerebral stroke and duration
of rehabilitation ward stay longer than 2 weeks, while the
study excluded persons younger than 18 and persons with
cranial trauma or brain tumor.

All participants underwent a multidisciplinary reha-
bilitation program, which for all included medical care,
rehabilitation nursing, physiotherapy, and could include
occupational therapy, speech therapy and psychological
assessment and support. Data collection was performed
according to the principles of the Helsinki Declaration.

Classification and assessment-procedures

Demographic and clinical characteristics were collected
from clinical charts. Within three days of admission and
before discharge the participants were classified with the
“Stroke Brief Core Set” which contains 25 categories from
different ICF domain, 9 from Body Functions (b110, b114,
b130, b140, b144, b152, b167, b280, b730), 2 from Body
Structures (s110, s730), 10 from Activities and Participa-
tion (d230, d310, d330, d450, d455, d510, d530, d540,
d550, d850) and 3 from Environmental factors (e310,
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TABLE L.—International Classification of Functioning, Disability
and Health (ICF), categories contained in the ICF Brief Stroke
Core Set. The items of the ICF Generic Set in bold and respective
professional roles in the classification are shown in parenthesis.

ICF Description

categories

b110 Consciousness functions (MD)

bl14 Orientation functions (MD)

b130 Energy and drive functions*,** (MD)

b140 Attention functions (CPT, MD)

bl44 Memory functions (CPT, MD)

b152 Emotional functions ** (MD)

b167 Mental functions of language (ST, MD)

b280 Sensation of pain*,** (MD)

b730 Muscle power functions (PT, MD)

s110 Structure of brain (MD)

s730 Structure of upper extremity (MD)

d230 Carrying out daily routine®,** (RN)

d310 Communicating with - receiving - spoken messages (ST, MD)

d330 Speaking (RN, MD)

d450 Walking*,** (PT)

d455 Moving around*,** (PT)

d510 Washing oneself (RN)

ds30 Toileting (RN)

d540 Dressing (OT. RN)

dss0 Eating (OT, RN)

dsso Remunerative employment ** (MD)

ells Products and technology for personal use in daily living (OT)

el20 Products and technology for personal indoor and outdoor
mobility and transportation (OT)

e310 Immediate family (RN)

e355 Health professionals (MD)

e580 Health services, systems and policies (MD)

*The six (out of seven) items of the Generic set included in the ICF Generic-6
Functioning Score. In parenthesis the respective health professionals that evalu-
ated the various items; **Generic set is evidenced in bold.

MD: medical doctor; OT: occupational therapist; CPT: specialized cognitive
physical therapist; PT: physical therapist; RN: registered nurse; ST: speech
therapist.

€355, e580). Table I shows the items contained in the Brief
Stroke Core Set. The Generic set is part of the Brief Stroke
Core set and its 7 items are marked with asterisk.

The validity and reliability of the ICF core set in stroke
has been reported in various studies.28 29

With regard to reliability and validity of the ICF Generic
set, interrater reliability and convergent, known group, and
predictive validity have already been examined in the hos-
pital setting with item d850 (Remunerative employment)
excluded from the analysis resulting in an ICF Generic-6
set. The reliability and validity of the ICF Generic-6 set
has been found to be acceptable for heterogeneous patient
groups.24

Professionals involved in the classification were de-
partment medical doctors (N.=3), nurses (N.=2), physical
therapists (N.=4), specialized cognitive physical therapists
(N.=1), occupational therapists (N.=2) and speech thera-
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pists (N.=2) all of which had been previously trained in
using the ICF. Each health professional filled in a pre-es-
tablished domain of the Brief Stroke Core set at admis-
sion and discharge (see Table I for details on each health
professionals pre-established domain). Tablet devices with
a direct access to a Don Gnocchi-ICF Platform (DG-ICF)
were used for the classification according to observation,
test values or patient interviews. Each category was as-
sessed using five-grade qualifiers, including O=no dif-
ficulty, 1=mild, 2=moderate, 3=severe, and 4=complete
difficulty (Table II). When assigning a qualifier all avail-
able information on the patient was considered. If infor-
mation was missing or not pertinent to the person being
classified qualifiers 8 (not specified) and 9 (not applicable)
were allowed. For example, a person who had not worked
before the stroke, or who was already retired was given
a qualifier 9 on item d850 that enquires on remunerative
employment. A case manager and supervisor verified the
appropriateness of the input data and were available for
consultation in case of uncertainties.

The procedure of classification is depicted in Figure 1.
Each subject was classified with the Brief Stroke core set
and evaluated by the same group of health professionals
within a week following admission and before discharge,
respectively.

In addition, all participants were evaluated with the
BI30 as part of routine care. The main aim of the BI is to
establish the degree of independence in various activity
domains and its responsiveness has been verified in the
rehabilitation setting.3! A 10-item BI, scoring 0 to 100 with
5-point increments, was applied, with a total score of 100
points implying full functional independence. Minimal
clinically important difference (MCID) for chronic stroke
patients has been established as 9.25% of the scale.32

Statistical analysis
Demographics and clinical characteristics of the whole

group and subgroups (subacute or chronic) are presented

TABLE Il.—Descriptions and percentile ranges of International
Classification of Functioning, Disability and Health (ICF) quali-
fiers as specified in the ICF.

ICF qualifiers Description Percentile range (%)
0 No problem none, absent, negligible 0-4
1 Mild problem slight, low 5-24
2 Moderate problem medium, fair 25-49
3 Severe problem high, extreme 50-95
4 Complete problem total 96-100
8 Not specified /
9 Not applicable /
February 2022



This document is protected by international copyright laws. No additional reproduction is authorized. It is permitted for personal use to download and save only one file and print only one copy of this Article. It is not permitted to make additional copies (either sporadically

or systematically, either printed or electronic) of the Article for any purpose. It is not permitted to distribute the electronic copy of the article through online internet and/or intranet file sharing systems, electronic mailing or any other means which may allow access

to the Article. The use of all or any part of the Article for any Commercial Use is not permitted. The creation of derivative works from the Article is not permitted. The production of reprints for personal or commercial use is not permitted. It is not permitted to remove,

cover, overlay, obscure, block, or change any copyright notices or terms of use which the Publisher may post on the Article. It is not permitted to frame or use framing techniques to enclose any trademark, logo, or other proprietary information of the Publisher.

COPYRIGHT© 2022 EDIZIONI MINERVA MEDICA

ICF GENERIC-6 FUNCTIONING SCORE POST STROKE

as descriptive data. The health condition variable subacute
or chronic was defined as <3 months and >3 months re-
spectively (disease duration since the stroke event).33

The data from the Generic set was presented in a table
as percentage of the population having a problem accord-
ing to qualifiers.34

The Functioning profile was compiled from the Generic
sets pre and postrecovery and was presented as heat maps
based on the groups median item qualifiers according to
Reinhardt et al.2!.24.35

The Functioning Score was derived from treating the ICF
Generic set’s categories as items and complementing them
with ICF as a rating scale. In line with the reasoning of Rein-
hardt et al., item d850 (Renumerative employment) was not
included in the final functioning score since it has been shown
to not add any additional information to the score. The func-
tioning score was then calculated as the sum of the items trans-
formed to a scale ranging from 0 to 100, resulting in an ICF
Generic set’s six item functioning score (ICF-Generic-6 FS).

The Wilcoxon paired #-test was used to compare differ-
ences in scores of the Bl and the Generic-6 FS from admis-
sion to discharge and the Mann-Whitney U Test was used
to test differences in change scores between subgroups.

For responsiveness, effect sizes (ES) and their confi-
dence intervals (CI) were calculated for the whole group
and subgroups from admission to discharge for the Ge-
neric-6 FS and the BI, using the Hedge’s g which gives
the size of a treatment effect on a measure. According to
Cohen, ES from 0.2-0.49 were considered small, from 0.5
to 0.79 were considered moderate and those equal or larger
than 0.8 were considered large.36.37

The BI was used as gold standard for the evaluation of
the concurrent validity of the Generic-6 FS for the whole

Recruitment
(N.=71)
(Health personnel)
Data entry/chek Opening
and report ICF

report archiviation

(Case manager)
(Case manager)

E‘(/f_lll:;ttl}? n ;rcsgnfr)l(gl?T Evaluation ICF PRE
p (Health personnel)
Rehabilitation Data entry/chek
treatment ICF PRE

(Planned usual care) (Case manager)

Figure 1.—Study flow chart. The ICF classification procedures.
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group; baseline and discharge scores and the scales’ re-
spective changes were analyzed with Spearman’s rank
correlation coefficient.

Concurrent validity of the Generic-6 FS with the BI was
further evaluated as the scales’ ability to discriminate be-
tween changes in different stroke chronicity, for this cor-
relation in changes from admission to discharge in the Ge-
neric-6 FS and the BI were analyzed.

A correlation (r) value of less than 0.40 was considered
an indication of a low correlation and a value of 0.40-0.79
was considered as moderate correlation.38

The feasibility of using the ICF stroke core set in rou-
tine clinical practice was evaluated qualitatively and ac-
cording to number of patients being classified at admission
and discharge.

All statistical analyses were carried out using Statistica
with the level of significance set at P<(0.05.

Data availability

The data associated with the paper are not publicly avail-
able but are available from the corresponding author on
reasonable request.

Results

Descriptive demographic and clinical information for the
whole sample and subgroups according to stroke chronic-
ity is provided in Table III. Half of the sample was males
and most of the sample had a moderate or severe stroke at
admission (36 males, mean age 67.2 + 14.4 years, onset
17.4 = 20.8 months). The Stroke sub-Acute (SA_group)
group was more numerous with 44 persons, while in the
Stroke Chronic (SC_group) group there were 27 persons.
At baseline the SA_group had a mean onset stroke of al-
most a month (days 28.5+23.2) while the SC_group had a
mean onset of almost 16 months (days 477.8+854.1). The
mean length of hospital stay was 55.5+22.4 days, with the
SA_group staying 54+17.4 days and the SC_group staying
58+29.0 days on the average.

Responsiveness

The mean BI score at baseline was 53.4+27.1 in the whole
group while at discharge it was 71.1+25.5 (Table I'V), with
a 33% increase from baseline indicating a clinically im-
portant and a statistically significant change in functional
independence with a moderate effect size (ES-0.67 [CI
-1.02--0.32], P<0.001). When results of subgroups were
explored, baseline values were significantly different be-
tween the two groups (t -3.309, df 65, P=0.001). At base-
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TABLE lIl.—Demographics and characteristics of participants.

ICF GENERIC-6 FUNCTIONING SCORE POST STROKE

hele o St St
Age (years) 66.8 (14.5) 68.6 (14.2) 63.8 (14.5)
Onset (days) 199.3 (565.3) 28.5(23.2) 477.8 (854.1)
Hospitalization (days) 55.5(22.4) 54.2 (17.4) 57.7 (29.0)
Sex N. (%) N. (%) N. (%)
Male 36 (52.1) 25 (35.2) 11 (16.9)
Female 35(47.9) 19 (26.8) 16 (21.1)
Stroke side N (%) N (%) N (%)
Cerebral hemisphere (right) 35 (47.9) 20 (28.2) 15 (21.1)
Cerebral hemisphere (left) 25(35.2) 17 (23.9) 8 (11.3)
Cerebral hemisphere (right and left) 8 (11.3) 4(5.6) 4(5.6)
NS/NA 3(4.2) 3(4.2) 0(0)
Stroke severity™* N. (%) N. (%) N. (%)
No-mild 0 0 0
Mild-moderate 4(5.6) 1(1.4) 3(4.2)
Moderate-severe 29 (40.8) 18 (25.4) 11 (15.5)
Severe-complete 36 (50.7) 23 (32.4) 13 (18.3)
Complete 0(0) 0(0) 0(0)
NS/NA 2(2.8) 2(2.8) 0(0)

*Classification based on ICF item s110 Structure of brain Qualifier 1 (Extent of impairment).
SD: standard deviation; N.: number of persons; % percentage of the group; NS/NA: missing information; SA_group: subacute stroke group; SC_group: chronic stroke

group.

line the SA group was less independent in function, with
45.1247.1 that increased to 66.2+27.6, a clinically impor-
tant and statistically significant change of 46.8% with a
moderate effect size (ES -0.77 [-1.12—--0.42], P<0.001).
The SC _group had a baseline BI of 65.8422.2 and im-
proved to 78.4+20.3, a clinically important and statisti-
cally significant change of 19.1% and a moderate effect
size (ES 0.59 [-0.59—--0.93], P<0.001). In between group
analysis demonstrated that change on the BI was signifi-
cantly higher in the SA_group (t 2.179, df 65, P=0.03).
Regarding the Generic-6 FS, improvement is denoted
by a lower score postintervention and a 0 is the best pos-
sible. The baseline Generic-6 FS for the whole group was
47.5£18.3 and was reduced to 38.4+19.4 at discharge, a
statistically significant improvement of 19.2% with a low
effect size (ES 0.48 [0.14-0.82], P<0.001). When results of
subgroups were explored, baseline values of the Generic-6

FS were not significantly different between the two groups
(t -0.5, df 65, P=0.6). The SA_group had a baseline Ge-
neric-6 FS of 46.6+8.4 while at discharge it was improved
to 34.7£19.9, a significant improvement of 25.5% with
a moderate effect size (ES 0.62 [0.27-0.96], P<0.001).
In the SC_group the baseline Generic-6 FS instead was
48.9+18.4 and 43.8+17.7 at discharge, with a significant
change of 10,9% and a low non significant effect size (ES
0.28 [-0.06-0.62], P=0.003). In between group analysis
demonstrated that the change in Generic-6 FS was signifi-
cantly higher in the SA_group (t -2.622, df 65, P=0.01).

ICF-Generic-set functional profiles- Domain specifics
Descriptive analysis

Table V demonstrates the percentage of participants hav-
ing a problem according to qualifiers on the ICF Generic

TABLE IV.—Barthel index and ICF Generic-6 Functioning score (Generic-6 FS) for the whole group and subgroups.

Variable Group Megrfl{FSD) M;gs(gD) P value difference (Conﬁljeer(lifgsl ngterval)

BI Whole group (N.=67) 53.4(27.1) 71.1 (25.5) <0.001 -0.67 (-1.02—-0.32)
SA_group (N.=40) 45.1 (27.1)) 66.2 (27.6) <0.001 -0.77 (-1.12—-0.42)
SC_group (N.=27) 65.8 (22.2) 78.4 (20.3) <0.001 -0.59 (-0.59—-0.93)

Generic-6 FS Whole group (N.=67) 47.5(18.3) 38.4(19.4) <0.001 0.48 (0.14-0.82)
SA_group (N.=40) 46.6 (18.4) 34.7 (19.9) <0.001 0.62 (0.27-0.96)
SC_group (N.=27) 48.9 (18.4) 43.8 (17.7) 0.003 0.28 (-0.06—0.62)

SD: standard deviation; BI: Barthel Index; SA_group: subacute stroke group; SC_group: chronic stroke group.
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set in the whole sample. Most participants had none or
mild problems in items of body functions (BF) energy and
drive function (b130), emotional functions (152) and pain
functions (b280) with only around 10% of the participants
having moderate or severe problems. Regarding activities
and participation (A&P), at admission over 50% of par-
ticipants had a severe or complete problem in carrying out
daily routine (item d230), over 60% with walking (d450)
while moving around (Item d455) (moving around) was
severely or completely problematic for almost 80% of the
participants. Similarly, more than 80% of the participants
had severe or complete problems with paid occupancy
(d280, remunerative employment) or were already at or
over the retirement age.

Figure 2 shows a heat map of the ICF Generic set’s
functioning profiles based on qualifier medians at admis-
sion and at discharge of the whole group and subgroups.
There was an evident improvement from admission to
discharge with the whole group shifting to having no (0)
problems in the BF domain at discharge, and moderate (2)
limitations in carrying out daily routine (d230) and walk-
ing (d450), and only in moving around did they still have
severe limitations (d455). Only the complete (4) problem
at admission of remunerative employment (d850) does not
change, which is not surprising considering the age of the
participants and the fact that their employment situation
would be unlikely to change during the average 6-8 weeks
recovery.

When we looked at the SA and SC groups separately it
was evident that at admission the SA_group had mild (1)
to complete (4) impairments (BF) and limitations (A&P)
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on 5 out of 7 items of the Generic set. They generally had
relatively little problems in the BF domain but more se-
vere limitations on items of the A&P domain. Of the items
demonstrating problems or limitations all, except the re-
munerating work (d850), improved by at least one quali-
fier from admission to discharge.

The SC_group instead had mild to moderate problems in
the BF domain and moderate to complete limitations in the
A&P domain with improvement by one qualifier only on the
pain item (b280) and in gait functions (d450) at discharge.

Concurrent validity Generic-6 Functioning score and
Barthel Index

Only 67 patients were included in the analysis of con-
current validity of the ICF Generic-6 FS with the BI (4
patients were excluded from the analysis for missing BI

Whole T0 1 1 3 3 4 4 2,3/3
group 11 2 2 4 1,6/2
PN Y zil A i
months  T1 2 2 4 1,9/2
x3 TN 2| > 4 4 2,42
months T | 1 I 1 I 1 | 2 ‘ 2 4 4 2,1/2
b130 b152 b280 d230 d450 d455 d850 mean/median
[l no mild[Fmild-moderate] Tmoderate-severe[i]severe-complete [l complete]

Figure 2.—Heat map of functioning profiles (medians) across groups at
admission (T0) and at discharge (T1).

b130: energy and drive; b152: emotional functions; b280: sensations
of pain; d230: managing daily routine; d450: walking; d455: moving
around; d850: remunerative employment.

TABLE V.—Distribution of response options (ICF Generic set) at admission and discharge of all participants.

Moderate problem

Severe problem Complete NS/NA

ICF categories Time No Problem N. (%) Mild Problem N. (%) N. (%) N. (%) problem N. (%) N. (%)
b130* 1 32 (45.1) 15 (21.1) 18 (25.4) 5(7.0) 0 (0.0) 1(1.4)
2 38 (53.5) 15 (21.1) 9 (12.7) 7(9.9) 1(1.4) 1(1.4)
b152%* 1 36 (50.7) 18 (25.4) 10 (14.1) 5(7.0) 0(0.0) 2(2.8)
2 36 (50.7) 16 (22.5) 14 (19.7) 3(4.2) 0(0.0) 2 (2.8)
b280* 1 35 (49.3) 4 (5.6) 20 (28.2) 9 (12.7) 0 (0.0) 3(4.2)
2 43 (60.6) 4 (5.6) 14 (19.7) 7(9.9) 0 (0.0) 3(4.2)
d230* 1 8(11.3) 7(9.9) 18 (25.4) 24 (33.8) 14 (19.7) 0(0.0)
2 12 (16.9) 12 (16.9) 24 (33.08) 14 (19.7) 9 (12.7) 0(0.0)
d450%* 1 6 (8.5) 7(9.9) 11 (15.5) 12 (16.9) 35(49.3) 0(0.0)
2 14 (19.7) 13 18.3) 18 (25.4) 11 (15.5) 15 (21.1) 0(0.0)
d455* 1 2(2.8) 5(7.0) 8(11.3) 12 (16.9) 44 (62.0) 0(0.0)
2 3(4.2) 6 (8.5) 13 (18.3) 16 (22.5) 33 (46.5) 0(0.0)
d850 1 2 (2.8) 3(4.2) 5(7.0) 10 (14.1) 20 (28.2) 31 (42.6)
2 3(4.2) 5(7.0) 5(7.0) 7(9.9) 20 (28.2) 31 (42.6)

1: admission; 2: discharge; b130: energy and drive; b152: emotional functions; b280: sensations of pain; d230: managing daily routine; d450: walking; d455: moving
around; d850: remunerative employment.

*items included in the Generic-6 Funtioning Score.

NS/NA: information not specified/information not available.

Vol. 58 - No. 1

EUROPEAN JOURNAL OF PHYSICAL AND REHABILITATION MEDICINE

21



This document is protected by international copyright laws. No additional reproduction is authorized. It is permitted for personal use to download and save only one file and print only one copy of this Article. It is not permitted to make additional copies (either sporadically

or systematically, either printed or electronic) of the Article for any purpose. It is not permitted to distribute the electronic copy of the article through online internet and/or intranet file sharing systems, electronic mailing or any other means which may allow access

to the Article. The use of all or any part of the Article for any Commercial Use is not permitted. The creation of derivative works from the Article is not permitted. The production of reprints for personal or commercial use is not permitted. It is not permitted to remove,

cover, overlay, obscure, block, or change any copyright notices or terms of use which the Publisher may post on the Article. It is not permitted to frame or use framing techniques to enclose any trademark, logo, or other proprietary information of the Publisher.

COPYRIGHT© 2022 EDIZIONI MINERVA MEDICA

JONSDOTTIR

data). The ICF Generic-6 FS and the BI were significantly
correlated both at admission and at discharge, showing
moderate negative correlation (-0.60 pre and -0.59 post,
P=0.01). A moderate negative significant correlation was
also found between change scores of the two tests (-0.44,
P=0.03) while the change scores were not related to either
pre or post scores (Table VI).

Post-hoc power analysis of the Wilcoxon paired t-Test
for the differences in scores from admission to discharge
with an alpha value equal to 0.05 and total sample size of
67 (for a two-tailed hypothesis) demonstrated an observed
power of 0.63 on a 1 tailed test, but 0.51 on a two tailed test.

Feasibility

The feasibility of applying the ICF Brief Core set in clini-
cal care was good. Seventy-one out of 80 original partici-
pants concluded both the admission and the discharge ICF
classification, with a drop out of 11% due to early dismiss-
als (N.=6) or missed classification in the last week (N.=3)
All five professional health figures and a Case manager
participated in the data collection. However, along the
way time limitations had to be established as to when data
had to be entered into the data base, and similarly the case
manager was essential since without his prompting there
was a tendency over time to not comply with the classifica-
tion routine and data entry. Some health professionals did
complain of the coding taking away “precious time” and
were not enthusiastic about continuing the coding with the
same working conditions.

Discussion

This study described the ICF Generic set’s functional
profiles of persons recovered post stroke and verified if
through the Generic-6 FS it was possible to characterize
their overall function. The responsiveness and concurrent
validity of the Generic-6 FS were explored.

The Generic-6 FS was moderately responsive to change
following rehabilitation and its concurrent validity with

TABLE VI.—Concurrent validity. Correlations (Pearson’s) be-
tween Bl and ICF Generic-6 Functioning score (Generic-6 FS) at
admission and discharge, and between score changes.

Generic-6 FS Pre  Generic-6 FS Post ~ Generic-6 FS Change

BI Pre -0.60* -0.48* 0.15
BI Post -0.56* -0.59* -0.12
BI Change 0.13 -0.12 -0.44*

*Correlation P values <0.05.
BI: Barthel Index.
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the BI was moderate. Change in the Generic-6 FS was also
complimentary to improvements in independence of func-
tion measured with the BI and described different rates
of functional recovery of persons in the subacute and the
chronic phase post stroke.

Level of functional independence of participants

The BI, a well-established measure of functional indepen-
dence, showed an overall 53 points at baseline indicating
participants with “severe” dependency following stroke.
At discharge the participants were at 71 points, indicating
a shift to a level of being mildly to moderately dependent
in daily activities and function after the recovery period.3®
The difference from admission to discharge was well over
the minimally clinically important difference of 9.25%
established for persons with stroke and is similar to that
reported by Kwakkel et al. following a period of rehabili-
tation for a population with stroke.3?

As could be expected the SA group was worse at ad-
mission, or severely dependent with an average score of 45
on the BI. They increased, however, by 46% to a BI of 66
at discharge, a status similar to the admission value of the
more chronic group. This big improvement reflects a spon-
taneous neurological recovery effect known for the first
period after stroke, as well as, a rehabilitation effect.33.39 It
is interesting to note that the SC_group, that was on aver-
age 16 months post-stroke, also improved by almost 20%
giving support to findings of others that have reported im-
provement in functional independence in chronic stroke
patients during rehabilitation recovery. Improvement in
A&P domains, such as that measured by the BI, is noted
for those that receive rehabilitation and certainly this could
benefit their independence and engagement in community
activities.40-42

ICF Generic-6 Functioning score

The Generic-6 FS resulted responsive to rehabilitation. The
moderate effect size and overall change of almost 20% in
the whole group is in accordance with findings from the
study from China2! where hospital recovery of a heteroge-
neous group of patients, including also persons poststroke,
resulted in a change of approximately 12 points on the
Generic-6 FS. Similarly, our results add to evidence from
a study by the same group2+ that demonstrated that an in-
terval ICF Generic-6 score was sensitive to change during
inpatient rehabilitation treatment with moderate to large ef-
fect sizes.

The baseline Generic-6 FS was similar across the SA
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group and the SC_group and so the Generic_6 FS did not
discriminate between groups of different stroke chronicity.
Our participants score’ was around 47 and resulted similar
to a Generic-6 FS found for mixed diagnostic neurologic
groups in the multicenter Chinese study by Reinhardt et al.

The Generic-6 FS did prove sensitive to different rates
of change in persons post stroke in the subacute and the
chronic phase with a significantly bigger change in the
SA_group, that improved by near 25% with a moderate
ES, while the SC_group score changed little.

The Generic-6 FS was thus sensitive to improvement of
functioning during recovery in persons post stroke and it
distinguished between recovery rates of stroke populations
at a chronicity less than 3 months from the event and one
that is in the chronic stage.

Upon closer scrutiny of the heat maps derived from the
ICF Generic set the A&P domain appeared more responsive
to change than was the BF domain. Not surprisingly a re-
view classifying primary stroke outcomes according to the
ICF levels reported that the outcomes most often used were
in the A&P domain.#! The SA _group in general improved
in more items than did the SC-group. This may reflect the
known increased neuroplasticity in the SA_group and also
the fact that a percentage of persons recovered after acute
stroke has relatively little damage and so has good potential
for recovery of both impairments and activity domains.33
The persons in the chronic phase after stroke instead were
less likely to recover impairments and continued to have
limitations in moving around and carrying out activities of
daily living. It is interesting to note that regardless of chro-
nicity there were improvements in gait function which may
reflect the general emphasis placed on recovery of mobility
during rehabilitation.

Concurrent validity of the Generic-6 FS with the BI

The correlation between the Generic-6 FS and the BI was
good both at admission and at discharge. The amount of
correlation between the measures indicates that they cap-
ture some of the same health domains but not all, making
both important for describing health and changes in health
in response to hospital recovery and rehabilitation.

The change during recovery was moderately correlated
in the Generic-6 FS and the BI, in accordance with find-
ings from Kinoshita ez al.!! that correlated changes on the
ICF rehabilitation core set and the FIM in persons with
moderate illness after stroke. The FIM and the BI are
highly correlated in measuring functional independence
in stroke survivors# while the Generic-6 FS reflects over-
all functional health, two concepts that probably change
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somewhat differently in response to rehabilitation recov-
ery. This further indicates the usefulness of utilizing a
Generic-6 FS in addition to measures of independence in
assessing improvements after rehabilitation.

Rehabilitation in general is aimed at optimizing a per-
son’s functioning both from the perspective of BF domains
and A&P domains, with the aim of facilitating physical
recovery and lived health in the sense of participation in
home and community activities. An overall positive change
in both the BI and in the ICF Generic-6 FS after recovery
is an important finding since functional independence and
functional health have been shown to be predictors of life
participation, a domain that should be the ultimate goal of
rehabilitation recovery.44

Feasibility

The WHO promotes the integration of the ICF as an es-
sential component in national health systems#5 and so one
intention of this work was verifying if the application of
the ICF Brief Stroke core set was feasible in routine clini-
cal practice. Health professionals that participated in the
classification were those typically involved in the reha-
bilitation process post stroke in the clinic: medical doc-
tors, nurses, physical, speech and occupational therapists.
Practicality of the Brief Stroke core set data collection,
including efficiency and compliance, was good among the
health professionals. Nonetheless, there were some con-
siderations that had to be revisited along the study time-
line, such as time limits for data entry and in general it was
necessary to motivate the health professionals to comply
with the classification routine. Each professional had his
set of items from the ICF Brief Stroke core set to classify
that included concepts already evaluated in their routine
care, however the extra time needed for giving a qualifier
to the concept and inserting it in the data base was not
always seen well. The ICF general set, however, has only
7 items and it is possible that inserting qualifiers for these
items would be more acceptable in routine care.

General discussion

In view of recommendations of a system-wide ICF imple-
mentation in the European health care sector,® this prelimi-
nary evidence, from the application of the ICF as a routine
classification of persons post stroke, is promising. The
ability of the Generic-6 FS to discriminate between dif-
ferent responsiveness rates in two chronicity groups dur-
ing recovery, gives support to ICF based standardized data
collection tools and reporting. There are certainly issues
that do have to be addressed, such as training, specific time
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dedicated, standardization of item description etc., how-
ever, overall, the study results support the inclusion of the
ICF generic core set in routine clinical care.

Our findings of the ICF Generic-6 FS being responsive
to change in a population post stroke give support to oth-
ers that have promoted the utility of a Functioning Score
derived from six items of the seven item ICF-Generic set?3
The use of an ICF generic set in the health system as one
component of outcome evaluation, would allow collection
of essential information along the continuum of care, al-
lowing also comparison of the temporal functioning pro-
file of the person along a timeline. This kind of overview
of the health status of persons under care is fundamental
for standardization of information across the lifetime of
disability and across health conditions, across different in-
stitutions and across different cultures and countries.

Limitations of the study

There are some limitations to the present study. The health
professionals used the ICF standard qualifier system of a
S-point Likert Scale, unlike the more recent studies carried
out in the Chinese health care system where a scale of 1
to 10 was used. Further, while Ehrmann et al.23 came to
the conclusion that the ICF Generic-6 Set can be used for
assessment of functioning in routine clinical practice and
that the interval score is sensitive to change, this is only
partially true for our results. The Generic-6 FS was not
sensitive to change in a group in the chronic phase post
stroke. It is possible that the Generic-6 FS is too global or
vague to capture smaller changes in function such as those
demonstrated by persons in the chronic phase following
rehabilitation recovery.

Other limitations are the relatively small number of par-
ticipants, and the exploratory nature of the observation.

Conclusions

The use of the ICF was feasible in the clinical setting and
functioning profiles derived from the ICF Generic set were
informative of functional health in a population recovered
for rehabilitation post stroke.

The current results indicate the utility of the ICF Ge-
neric Set’s-6_FS as a metric score of functioning that is
valid and sensitive to change. The facility of application
and the standardized information on function and health,
together with sensitivity to rehabilitation outcome across
clinical stroke populations, make it ideal as complemen-
tary information that can be shared individually over time
and globally across different health settings and countries.
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