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ABSTRACT

BACKGROUND: To standardize assessment and coordinate processes in stroke rehabilitation, an integrated care pathway (ICP) was developed
in an Italian Rehabilitation and Research Institution by a knowledge-translation interdisciplinary process, from evidence-based guidelines to
rehabilitation practice. The ICP was implemented in two pilot Tuscan rehabilitation Centers.

AIM: The purpose of this study was to describe ICP development and assess the ICP effects on postacute stroke inpatient rehabilitation outcomes.
DESIGN: Prospective observational study, before and after comparison.

SETTING: Two Tuscan inpatient rehabilitation centers.

POPULATION: Patients accessing either centers for intensive rehabilitation after acute stroke.

METHODS: Two cohorts were prospectively recruited before (2015-2017) and after (2018) implementation of the pathway. The primary out-
come was change in activities of daily living disability, assessed by the modified Barthel Index (mBI) from admission to discharge. Secondary
outcomes included length of stay (LOS), adverse outcomes, and changes in communication ability, trunk control, pain, ambulation, bladder
catheter (Y/N), bedsores (Y/N).

RESULTS: In 2015-2017, 443 postacute stroke patients (mean age 77+11 years, 47% women), while in 2018, 84 patients (mean age 76+13
years, 61% women) were admitted to the two facilities. Comparing the 2018 vs. the 2015-17 cohort, the mean mBI increase was not substantially
different (26 vs. 24 points), nor were LOS (37+18 vs. 36£16 days), adverse outcomes, discharge destination, and improvement of ambulation,
pain, and communication (P>0.05). Instead, a significantly higher improvement of trunk control (trunk control test: 69.6+33.2 vs. 79.0+£31.3,
P=0.019), and a higher percentage of bedsore resolution (13% vs. 5%, P=0.033), and bladder catheter removal (37% vs. 17% P<0.001) were
observed in 2018 vs. 2015-2017.

CONCLUSIONS: Compared to prior practice, ICP was associated to improvement of trunk control recovery, bladder catheter removal, and
bedsores resolution. Further ICP implementation on a larger scale is needed to verify improvements of stroke inpatient rehabilitation outcomes.
CLINICAL REHABILITATION IMPACT: An evidence-based stroke rehabilitation ICP was interdisciplinary developed and implemented in
two rehabilitation centers of a multicenter Italian health group. ICP implementation as to inpatient intensive postacute stroke rehabilitation was
associated to improved trunk control recovery, bladder catheter removal, and bedsore resolution. Further ICP implementation will allow multi-
center studies and quality benchmarking.

(Cite this article as: Cecchi F, Diverio M, Arienti C, Corbella E, Marrazzo F, Speranza G, et al. Development and implementation of a stroke reha-
bilitation integrated care pathway in an Italian no profit institution: an observational study. Eur J Phys Rehabil Med 2020;56:713-24. DOI: 10.23736/
S1973-9087.20.06195-X)

KEey worps: Delivery of health care, integrated; Stroke rehabilitation; Evidence-based practice; Quality improvement.
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he past decade has seen great progress in the treat-

ment of cerebrovascular diseases in the acute phase,
but stroke remains a catastrophic event of relevant public
health consequence, causing 5 million deaths each year and
a much larger number of persons surviving with chronic
disability worldwide.! More than two thirds of stroke sur-
vivors experience post stroke disability,2 and the recovery
of participation is even more challenging, with >30% of
them reporting persistent restrictions by four years after
stroke onset,? even when attending postacute stroke re-
habilitation. As recently stated by the World Health Or-
ganization “mortality and morbidity from stroke could
be significantly reduced through organized stroke care,
including the implementation of evidence-based clinical
practice guidelines and adoption of a continuous quality
improvement philosophy and programs.”s However, in a
framework of continuous quality improvement, intended
to better meet patient’s needs by focusing on work pro-
cesses and systems,® rehabilitation strategies should rely
on evidence-based standardized assessment protocols
and care processes, allowing benchmarking of treatments
on large populations of stroke patients.”- 8 Yet, systems
of care, approaches to stroke rehabilitation delivery, and
outcome assessment, as well as resources for stroke care
and rehabilitation, are still extremely variable across geo-
graphic regions worldwide.?

In Italy, stroke rehabilitation recommendations make
general reference to national and international guide-
lines,!0 but their operational definition to protocols and
pathways is very heterogeneous and significantly affected
by the different standards applied at regional and even lo-
cal level, creating a different flow of patients within the
healthcare system at different local levels, with high risk
for inequalities and for suboptimal care.!! Further, al-
though in 2005 the Italian Society of Physical and Reha-
bilitation Medicine proposed a minimum assessment pro-
tocol for post-stroke patients;!2 there is no National Health
System requirement as to measures of stroke rehabilitation
outcomes. Thus, to date, there is no standard quality as-
sessment for the benchmarking of different rehabilitation
facilities and approaches.

Quality improvement (QI) in stroke rehabilitation re-
quires a standardization of outcome assessment and of
processes, to provide opportunity for local, regional and
global benchmarking of stroke care delivery.!3 A growing
amount of evidence suggests that a tool to QI in complex
care processes such as rehabilitation may be represented
by integrated care pathways (ICPs)!4 proposed in the USA
since the eighties to improve the flow of patients within
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the healthcare system. ICPs are a complex intervention for
the mutual decision making and organization of care pro-
cesses for a well-defined group of patients during a well-
defined period.!5 They are designed and implemented to
map the patient journey to enable the right people to do
the right things, in the right order, at the right time, in the
right place, with the right outcome.!¢ ICPs aim at identify-
ing all necessary care elements and standardize care tra-
jectory processes, though variances allow for professional
judgment and personalized care.!® They can provide posi-
tive effects in improving quality and expediency of clini-
cal processes.!4 As to stroke, ICPs are reported to increase
patient satisfaction and promote consistent, collaborative
multidisciplinary care,!” while it is yet not clear whether
they lead to better clinical, functional, and economic out-
comes. !4

In the framework of continuous QI,¢ the National Di-
rection of the Don Carlo Gnocchi Foundation (FdG), an
Italian no-profit rehabilitation and research institution, ac-
tive in Northern, Central, and Southern Italy, in 2016, ap-
pointed a Committee of Rehabilitation Professionals. The
aim of the committee was to evaluate, compare and im-
prove complex care processes and outcomes, and develop
consensus over evidence-based ICPs of complex disabili-
ties, in a continuous process of knowledge translation in
physical and rehabilitation medicine from evidence-based
guidelines to rehabilitation practice.

The aim of this study was to describe the development
and implementation of an evidence-based interdisciplinary
developed ICP for postacute stroke inpatient rehabilita-
tion, inside two FdG Centers, and to assess the ICP effects
on postacute stroke inpatient rehabilitation outcomes.

Materials and methods
ICP development

All participants were appointed for their expertise in the
field from five different FdG Rehabilitation Centers locat-
ed in Lombardy, Tuscany, Liguria, Basilicata, Campania.
The original focus group involved in designing the ICP
included: 6 medical doctors (MDs) (five physiatrists and
one neurologist expert in rehabilitation). Interdisciplinary
ICP development required early (June 2016) inclusion of
other rehabilitation professionals: four physiotherapists
(PTs), one nurse, one occupational therapist, one speech
therapist, two psychologists. The pathway was developed
as a process of knowledge translation of evidence-based
recommendations to rehabilitation practice. First, an ex-
tensive review of existing protocols and regional ICPs,
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and multiple consultations with experts and care providers
of all the involved centers were carried out, to analyze cur-
rent practice, barriers, and incentives for change.!8 Then,
a shared reference framework for the ICP definition was
identified. In agreement with international and national
recommendations, the reference frame for defining do-
mains of body functions, Activity, and participation was
the international classification of functioning, disabil-
ity and health.! Operating in Italy, the Italian Ministry
of Health requirements and recommendations were also
taken into account.® 1 Among relevant international and
national guidelines on stroke rehabilitation,20.21 the chosen
reference guidelines were the American Heart Associa-
tion/American Stroke Association (AHA/ASA) guidelines
for stroke rehabilitation, published in 2016,* as they were
the most recently updated and scored as “high quality,”
according to the Appraisal of Guidelines for Research and
Evaluation Instrument, revised (AGREE 11).22 Outcome
measures were selected based on AHA/ASA guidelines,
on the indicators of process and outcome and rehabilita-
tion 2 -IPER 2 model,23 and on specific review of the lit-
erature on the gold standard measures in stroke rehabili-
tation.# 24 For the analysis of the needs and the drafting
of the individual rehabilitation project (IRP), to identify
the objectives and the program with the activation of tar-
geted therapeutic actions, reference was made to the areas
of functioning that may be targets for the IRP interven-
tions, as defined by Basaglia,25 systematically exploring:
1) clinical stability; 2) basic vital functions; 3) sensorimo-
tor function; 4) mobility and transfers; 5) communication
skills-relational; 6) cognitive-behavioral; 7) autonomy and
self-care; 8) re-adaptation and social reintegration; and 9)
emotional-affective, in line with the ICF model.!®

Each ICP statement was collectively reviewed and ap-
proved first by all group members and then by the FdG
national medical direction in May 2017.

Finally, in January 2018, the ICP was collectively re-
vised as an assignment to all FdG health professionals par-
ticipants to the Italian Group for evidence based medicine
course: “From guidelines to care pathways,” dedicated to
the conceptual and methodological aspects of the correct
drafting of an ICP;26 the contents and references were un-
altered, but specific reference to ICP statements was also
provided. The final revised stroke rehabilitation ICP was
then officially approved by the medical direction in Janu-
ary 2018. This final approved version of the ICP, adopted
for this pilot study, is summarized in Figure 1 and reported
in detail in Supplementary Digital Material 1: Supplemen-
tary Text 1.

Vol. 56 - No. 6

EUROPEAN JOURNAL OF PHYSICAL AND REHABILITATION MEDICINE

CECCHI

Stroke patients
admitted to

intensive inpatient
rehabilitation from
acute care

v v v

Patient's and Structured
caregivers’ physiatrist's
preferences and clinico-functional

assessment

expressed needs
Preliminary indi-

vidual rehabilitation|
project (ICP) - within
24 working hours

Other medical
specialist's
consultation

nurse’s

Structured
assessment

Swallowing oitcﬁg;ltjiroenda\ Structured Structured

screenin, hysiotherapist's cognitive

within 48gh HEERY 4 gssessmeﬁ\t assegssment
assessment

L

Individual rehabilitation
project (ICP): shared objec-
tives and actions/program,

declined for each area of
functioning - within 1 week

Psychologist's
assessment/
support

Dedicated team
meeting with
patient and
caregivers

Structured
assistive aids
evaluation

Health team ICP
revision - weekly

Prescription/
proposal for
assistive aids

Pre-discharge meeting:
physiatrist, patient/caregivers,
other health professional as
needed - at least 10 days before
planned discharge

Discharge to
lower intensity
rehabilitation
setting

Discharge with
outpatient follow-
up at 3 months

Figure 1.—The Fondazione Don Carlo Gnocchi inpatient stroke reha-
bilitation integrated care pathway (ICP).

Study design

An observational study was carried on verifying the fea-
sibility and outcomes of the Stroke Rehabilitation ICP to
carry on an observational study, upon approval of the di-
rection and medical directions of the two centers.

Setting

The neurologic/orthopedic rehabilitation centers of Mari-
na di Massa and Fivizzano, Don Gnocchi Foundation, are
located in the province of Massa Carrara, Tuscany, Italy,
and are the only accredited provider of inpatient rehabilita-
tion for all the Massa-Carrara area (New Apuan Hospital
and Fivizzano and Pontremoli Hospitals): Massa has 78
intensive rehabilitation beds, while Fivizzano has 32.
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Patients

From January 1, 2015 to June 30, 2018, all patients with
stroke accessing the Don Gnocchi Rehabilitation facility
of Marina di Massa and Fivizzano for intensive inpatient
rehabilitation, by authorization of the local public health
authority specialists in physical medicine and rehabilita-
tion, were consecutively assessed.

In the framework of continuous quality assessment and
QI all patients on admittance were routinely informed and
gave written consent to anonymous treatment of their per-
sonal and clinical data for clinical and research purposes. Pa-
tients’ next of kin were informed and asked to sign the con-
sent when the patient was not able to understand or to sign.
Since the ICP was only an update of the previous protocols
and procedures, in line with most recent evidence-based re-
habilitation guidelines, no ethical issue was involved, and
no Ethical Committee authorization was required.

Procedure

The steps for implementing the protocol were designed
according to the Medical Research Council recommenda-
tions to promote the implementation of complex interven-
tions in heath organizations?. 28 addressing the following
key factors: organizational commitment, including docu-
ment format, additional support and safety management,
pathway content using evidence-based guidelines, multi-
disciplinary involvement in pathway maintenance. Many
rehabilitation health professionals in the two facilities had
been already formally involved in the ICP development,
and the whole staff was given opportunity in formal and
informal meetings to learn about the ICP and to produce
comments and suggestions before its final approval and
implementation.

Intervention
Inpatient Rehabilitation before and after ICP implementation

According to the Italian Ministry of Health and Tuscany
regional health system requirements, stroke rehabilitation
was already based on the Individual Rehabilitation Project
(IRP), defined by an interdisciplinary team coordinated by
the physiatrist, and revised, systematically, at weekly team
meetings and as needed a delivering at least 3 hours of
rehabilitation per day; the PT and nurse were always in-
volved, while other health professionals were activated by
the physiatrist according to the team identification of the
patient’s needs. Patients’ satisfaction was collected by an
anonymous written questionnaire.

716

EUROPEAN JOURNAL OF PHYSICAL AND REHABILITATION MEDICINE

IMPLEMENTATION OF A STROKE REHABILITATION ICP

Since January 2015, the structured medical and nurse as-
sessment on admission and discharge already included for
all rehabilitation patients: comorbidity, measured by the
cumulative illness rating scale (CIRS),2 cognitive func-
tioning, measured by the mini mental state examination
(MMSE),3 trunk control, measured by the trunk control
test (TCT),3! ambulation, measured by the standardized
audit of hip fracture in Europe (SAHFE),32 communica-
tion ability, measured by the Scale of Communicative Dis-
ability (SDC),33 pressure sores (Y/N) presence and stage
(Agency for Health Care Policy and Research, AHCPR),34
risk of pressure ulcers, measured by the Braden Score,3s
and pain, assessed by the numeric rating scale (NRS)-
PAIN,3¢ ranging from 0 (no pain) to 10 (the worst possible
pain). Functional evaluation, as required by local health
authority, was measured by the modified Barthel Index
(mBI).37.38 For stroke patients we also assessed motricity,
measured by the Motricity Index (MI).39

Since January 2018, according the ICP, the following
innovations were implemented:

* Assessment:

* to provide a continuous functional assessment with
the acute care setting, we adopted the modified Rankin
scale (mRankin),*0 a measure of disability in basic and
instrumental activities of daily living, not only as an an-
amnestic report, but also as an admission and discharge
assessment measure;

* the gold standard measure of post-stroke neurolog-
ic impairment, also often applied in acute care settings, the
National Institutes of Health Stroke Scale (NIH-SS),4!. 42
was introduced in the admission and discharge medical as-
sessment;

* a classification and of cerebrovascular territory in-
volved in ischemic stroke, through the Oxfordshire Com-
munity Stroke Project (OCSP)# were introduced at admis-
sion;

* since NIH-SS included some cognitive items and
that communication was also assessed by SDC, MMSE
was no longer required;

* the protocol also required the physiotherapists to
administer the Motricity Index (MI) and the short physi-
cal performance battery (SPPB),4 as an index of lower
limbs performance to integrate functional assessment with
a measure of balance, raising from/sitting on a chair, and
4m walking ability.

+ standardization of minimum requirements for medi-
cal assessment and exams on admission;

* systematic report in clinical records of the IRP devel-
opment according to the ICF model through a systematic
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Figure 2.—The areas of functioning for individual rehabilitation project

description of the patient’s needs and of the relative ob-
jectives and therapeutic actions/program, according to the
areas of functioning/targets for IRP intervention, as de-

* systematic monitoring and interdisciplinary rediscus-
sion of patient-centered objectives at weekly team meet-
ings, coordinated by the physiatrist directing both facili-
ties, or by another team physiatrist, according to the same

 team meetings involving always a nurse and a health-
* dedicated (focus) team meetings with patients and/or
caregivers when any unmet objective, including difficulty

in communication, collaboration, or any problem related

* strict timing of preliminary IRP definition (physiat-
rist, nurse, and physiotherapist coordinator) within the

* systematic screening for dysphagia and for referral
to dysphagia and/or speech therapy (water swallow test
within 2 working days from admittance, NIH-SS; SDC);

* systematic cognitive screening at admission (NIH-

* systematic referral to occupational therapy assess-

» Explicit assignment of responsibility to different

CECCHI

health professionals according to different areas and func-
tions involved.

The intervention is summarized by the TIDIeR check-
list.45 For more details on the ICP, see Supplementary Text 1.

Protocol promotion and implementation

The steps for promoting the protocol were designed ac-
cording to promote change in a health organization, thus
we focused on public knowledge, direction and health staff
commitment, identification of change leader/change lead-
ing team, team communication and education, and perfor-
mance management, by planning systematic monitoring,
feedback and coaching.2’.28 Planned steps included:

* analysis of outcomes of stroke in-patients in the 3
years prior to implementation;

* identification of the change leader (C.F., coauthor of
the ICP, physiatrist directing both facilities) and change
leading team (G.M.A., coauthor of the ICP and coordina-
tor of all non-medical health staff, plus all the 10 MDs
working in either facility, as one of them always conducted
ward team meetings in the absence of the change leader);

* presentation to and request of preliminary approval
by the Direction and Medical Direction of Massa and
Fivizzano of the Stroke ICP;

* presentation and discussion of the stroke protocol to
both facilities’ health professionals and training on the as-
sessment measures’ administration;

* review of health records and official stroke rehabilita-
tion protocols (declared to the local health authority);

» development of a database for selected assessment
measures and rehabilitation outcomes;

 implementation;

 systematic monitoring, feedback and coaching by
the change leader or by a member of the change team at
weekly team meetings: during weekly team meetings, all
clinical records would be checked one by one and each
professional’s difficulty with any tool’s administration
discussed; to discuss eventual difficulties, dedicated audits
could be activated by each member of the change team or
of the health staff;

* comparing outcomes with 2015-2017 outcomes after
6 months from implementation;

¢ ICP critical appraisal, shared with health profession-
als and possible ICP revision after 6 months from imple-
mentation.

Outcome measures

For ICP feasibility and staff acceptability, chosen indi-
cators included: 1) clinical records compilation (weekly
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checked one by one by the change team leader or by a
member of the change) and specifically, NIH-SS compila-
tion on >60% stroke patients in the 6 month time of obser-
vation; 2) number of audits required by the chance team or
the health staff to discuss difficulties in ICP implementa-
tion in the 6 month time of observation; 3) timely adoption
of the organizational changes required; and 4) evidence
of adherence to interdisciplinary care provided by weekly
team meetings.

As to patient-oriented outcomes, for all patients, func-
tional and clinical measures were recorded at admission
and at discharge, by the above mentioned validated and
standardized tools, shared with the local health authority.
Patients’ satisfaction was anonymously reported in a dedi-
cated questionnaire.

Admission data included personal data, comorbid-
ity, assessed by the CIRS and cognitive level (MMSE),
and prestroke functional level, assessed by the premorbid
modified Rankin Scale. For patients enrolled since January
2018, type of ischemic stroke (OCSP), laterality, throm-
bolysis, stroke related impairment (NIH-SS) were also re-
corded, while MMSE was no more required.

The primary rehabilitation outcome was change in ac-
tivities of daily living disability, as assessed by the mBI,
ranging from 100 (no disability) to 0. Other selected re-
habilitation outcomes included length of stay (LOS),
percentage of adverse outcomes (deaths or discharge to
acute care hospital), and functional and clinical indicators,
recorded on admission and at discharge: presence of the
urinary catheter (Y/N), presence of bedsores (Y/N), dis-
ability in communication (SDC), trunk control (TCT),
pain (NRS), ambulation (SAHFE), and, only for patients
enrolled since January 2018, improvement of neurologic
impairment (NIH-SS).

Statistical analysis

Data were analyzed using IBM SPSS Statistics 24.0 for
Windows. For each considered tome interval (2015-2017
and 2018), Shapiro-Wilk test was used to verify if param-
eters were normally distributed (significant deviation from
normality was assumed in presence of a P value<0.05).
According to the test results, parameters characterized by
a normal distribution were represented by mean and stan-
dard deviation, parameters with a non-normal distribution
by median and interquartile range, dichotomous param-
eters by percentage. Clinical and functional parameters
measured at admission were compared to those measured
at discharge by using a paired #-test for continuous, nor-
mally distributed variables, a Wilcoxon signed rank test
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for ordinal and not normally distributed variables and a
McNemar test for dichotomous variables. Differences in
parameters between the two-time intervals under observa-
tion (2015-2017 vs. 2018) were investigated using an inde-
pendent #-test for continuous variables and a 2 test for di-
chotomous variables. However, to ensure that the unequal
sample sizes between the two time periods would not af-
fect statistical significance, a bias-corrected bootstrapping
procedure based on 2000 bootstrap samples was applied to
establish the achieved significance level.46 A P value<0.05
was chosen for statistical significance. Only trivial differ-
ences were observed between P values derived from the #-
test and bootstrap analyses. In particular, no conclusion of
significance was dependent on the choice of statistical test.

Results
Protocol promotion and implementation

The steps to promote and implement the study protocol
were realized as follows:

* presentation of the ICP in the training course: assess-
ment as a basis for rehabilitation treatment addressed to all
health staff (two editions, second semester 2017);

* team building meetings including the change leader
ad all team medical staff chosen as the change team (week-
ly, from October to February 2017);

 ICP discussion in 6 dedicated meetings including all
medical specialists, PT, occupational therapists, speech
therapists, and psychologists (second semester 2017);

« approval of the Health Direction of the clinical record
revision to include new clinical and outcome measures and
identifications of needs and objectives according to the 9
domains of functioning explored?2.23 (December 2017);

* database revision to include new assessment mea-
sures (January 2018);

* online certification for NIHSS administration for all
MD specialists (January 2018);42

 ICP implementation: organizational changes start, use
of revised clinical records (January 2018).

Feasibility and acceptability

Changes in the organization were introduced right at ICP
implementation (January 2018). No formal cost assess-
ment was performed, but we calculated that training course
was included into the 2017 continuous education program,
and the clinical records were modified before their reprint
was due, so that no additional expense was required. The
only live cost to the organization was related to all MD

December 2020



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© 2020 EDIZIONI MINERVA MEDICA

IMPLEMENTATION OF A STROKE REHABILITATION ICP

spending 4 hours to complete NIH-SS online certification
(4%10=40 hoursxEuro 36=Euro 1440). To allow system-
atic dysphagia assessment, the speech therapists schedule
was rearranged to allow 1 speech therapist always super-
vising lunchtime, thus assessing and reassessing one to 3
patients in 45°. Systematic referral to occupational therapy
required to shift a part time PT already formed in occupa-
tional therapy to support the occupational therapy team;
the overall time devoted to rehabilitation stayed the same
and no additional expense was due to these organizational
changes. Measures required in the clinical records were
routinely recorded since January 2018. Although we did
not formally measure the staff perceptions as to the imple-
mented ICP, feedback on ICP implementation was con-
stantly provided at weekly team meetings and at weekly
change team meetings. The ICP was well accepted by the
health staff and no dedicated audit was required by either
the change team of the staff; only 1 audit was activated by
the change leader to rediscuss with all MDs the NIH-SS
administration after 2 months from ICP implementation.
At the finale critical revision, all MDs expressed apprecia-
tion of the NIH-SS, as providing a structured, repeatable
and informative neurological assessment of stroke pa-
tients. Psychologists, nurses and health assistants report-
ed to appreciate the interdisciplinary approach proposed.
However, although PTs were involved in the choice of
assessment measures and agreed to the ICP implementa-
tion, because of organizational problems, unrelated to the
ICP implementation (i.e. lack of authorization from the lo-
cal direction to change PT records before changes were
agreed throughout all Tuscan and Ligurian centers), the
new PT assessment was not included in the PT records.
As to patients’ satisfaction, the anonymous questionnaires
reported positive feedback, but, as in 2015-2017. It was
completed only by 15% cases; no significant changes as to
voluntary discharge were either observed (see below), but
we lack a direct, reliable measure of patients’ satisfaction.

Adherence to implementation

The medical head of the facilities systematically checked
clinical records for assessment completion at weekly
team meetings; when some assessments were missing, the
health professionals were invited to complete them within
the next week. After the first 2 months, since the compila-
tion of the NIH-SS was not systematic, one audit involv-
ing all MD was held, and the administering procedure was
re-discussed in detail. Ultimately, the NIH-SS was admin-
istered to 64% patients in the 6-month observation time,
with all records complete in the last two months. While in
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Fivizzano the healthcare assistant regularly participated to
team meetings, in Massa this was sometimes unattended.
The PT record was not reprinted because of organizational
problems, unrelated to ICP implementation, thus the PT
scales were not administered (MI, SPPB)

Comparison of case mix and rehabilitation outcome be-
fore and after ICP implementation

Between 2015 and 2017, 443 stroke patients were admit-
ted to the rehabilitation center; from January 15 to June
30, 2018, 84 stroke patients were admitted. Among 48
ischemic stroke patients, 6 were classified by the OCSP
as TACS: total anterior circulation; 14 as PACS: partial
anterior circulation; 11 as POCS: posterior circulation; 8as
LACS: lacunar syndromes, and 10 had missing values. Pa-
tients were admitted 13.5 days (median value) after stroke
onset; this information was not available for the reference
period 2015-2017. Patients admitted for stroke rehabilita-
tion in the three-years period 2015-2017 and in the first
semester of 2018. Clinical and functional characteristics
registered at admission and discharge are shown in Table I.
Patients’ admission characteristics were similar except for
a higher prevalence of women in the 2018 sample.

Comparing admission to discharge measures, the mean
mBI significantly increased from admission to discharge
by 26 points in 2018, and by 24 points in 2015-17. The
average LOS in 2018 was 37+18 days, in line with that
observed in 2015-17 (36+16 days). SAHFE, pain NRS and
SDC scores were also significantly improved from admis-
sion to discharge both in 2018 and in 2015-17, but with
similar observed differences. On the other hand, the TCT
score significantly increased from admission to discharge
by 33 points vs. 21 points in 2018 vs. 2015-17. In 2018, pa-
tients requiring a bladder catheter on admission were 52%,
and 15% on discharge, while in 2015-17 they were 34% on
admission, and 17% on discharge. Bedsores on discharge
were significantly less than what observed on admission,
both in 2018 (reduced by 61.5%) and in 2015-17 (reduced
by 27.7%). Finally, a significant decrease in the NIH-SS
score was observed between admission and discharge, in
2018, while NIH-SS values were not available for the ref-
erence period 2015-2017.

Clinical and functional rehabilitation outcomes signifi-
cantly improved for considered measures both in 2015-
2017 and in 2018; however, improvement was significant-
ly higher in 2018 as to TCT improvement, bedsore resolu-
tion and bladder catheter removal: a comparison between
changes in clinical and functional rehabilitation outcomes
in 2015-17 and in 2018 is shown in Table II.

719



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© 2020 EDIZIONI MINERVA MEDICA

CECCHI

IMPLEMENTATION OF A STROKE REHABILITATION ICP

TABLE L.—DPatients admitted for stroke rehabilitation in the three-years period 2015-17 and in the first semester of 2018. Clinical and

functional characteristics registered at admission and discharge.

Admission Discharge P value between P value between

Parameers

N. 2015-17  N. 2018 2015-17 2018 ischarge I harg
Age (years) 443 76.6£11.0 84  76.0£12.9 0.704
Gender (% F) 443 47% 84 54% 0.167
Length of stay (days) 408  36.0+15.5 84  36.6+17.9 0.800
Days from the stroke onset 60 13.5(28)
RANKIN (score) 439 1.6+1.6 84 1.3£1.4 0.061
MMSE (score) 244 23(9) 19 25(7) 0.419
CIRS (score) 430 22.6+4.3 82 22.4+3.9 0.383 22.6+4.3 222439 0.072 0.132
SDC (score) 425 2.7£1.3 79 2.8+1.3 0.917 3.0£1.2 3.0+1.3 <0.001 0.001
SAHFE (score) 358 5(1) 79 5(1) 0.114 4(3) 4(3) <0.001 <0.001
Barthel Index (score) 423 30.3430.0 82  26.4+26.4 0.286 54.0+£32.8  51.5+£31.0 <0.001 <0.001
TCT (score) 425  48.7+38.4 81 46.2+37.2 0.567 69.6+£33.2  79.0+31.3 <0.001 <0.001
NRS (score) 405 1.0+2.3 76 1.1£2.5 0.298 0.4+1.1 0.4+1.3 <0.001 0.007
NIHSS (score) 54 8.247.2 6.3%7.1 <0.001
Bladder catheter (% Y) 439 34% 79 52% 0.002 17% 15% <0.001 <0.001
Bedsore (% Y) 441 18% 82 13% 0.419 13% 5% 0.001 0.003
MMSE (score) 244 23(9) 19 25(7)

Data presented as mean+SD, median (IQR) or percentage (%).

SD: Standard deviation; MMSE: mini mental state examination; TOAST: trial of ORG 10172 in acute stroke treatment; CIRS: cumulative illness rating scales; SDC:
scale of communicative disability; SAHFE: standardized audit of hip fracture in Europe; TCT: trunk control test; NRS: numerical rating scale; NIHSS: national

institutes of health stroke scale.

P value (two-tailed) between admission in 2015-17 and 2018 based on Bootstrapping with 2000 resamples.

TABLE Il.—Comparison between changes in clinical and functional rehabilitation outcomes at discharge in 2015-2017 and in 2018.

2015-17 2018
Changes in clinical and functional rehabilitation Mean+SD Mean+SD P valuet
N. (%) N. (%)
Improved mBI between admission and discharge (yes) 229 (54%) 52 (62%) 0.191
TCT at discharge 69.6+33.2 79.0+£31.3 0.011
mBI at discharge 54.0+£32.8 51.5+31.0 0.512
Bedsores at discharge (yes) 58 (13%) 4 (5%) 0.033
Bladder catheter at discharge (yes) 73 (17%) 13 (15%) 0.794
Bladder catheters removed during hospitalization 75 (17%) 29 (37%) <0.001

TCT: trunk control test; mBI: modified Barthel Index.
P value (two-tailed) based on Bootstrapping with 2000 resamples.

A comparison of discharge destination between 2015-
17 and 2018 is shown in Table III: although we observed
a shift from home discharge to resident care discharge in
2018 compared to 2015-2017, no significant difference
was found as to discharge destination and, specifically,
overall adverse outcomes stayed the same.

Discussion

This study describes the effect of the implementation of an
interdisciplinary developed, evidence based ICP for stroke
rehabilitation on postacute stroke inpatient rehabilitation
outcomes, in the framework of a continuous quality im-
provement process. ICPs implementation can be regarded
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Discharge 2015-17 2018 P valuef
Missing values 82 (18.5%) 17 (20.2%) 0.710
Death 4(0.9%) 1 (1.2%) 0.803
Discharged to a private 294 (66.4%) 49 (58.3%) 0.157
residence
Discharged to a hospice 2 (0.5%) 1(1.2%) 0.409
Transferred to acute care 16 (3.6%) 4 (4.7%) 0.613
hospital
Transferred to nursing home 35 (7.9%) 10 (11.9%) 0.229
Transferred to another rehab 1(0.2%) 1(1.2%) 0.187
facility
Voluntary discharge 9 (2.0%) 1(1.2%) 0.604
Total 443 (100%) 84 (100.0%)
P value (two-tailed) based on Bootstrapping with 2000 resamples.
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as complex interventions, comprising “a number of sepa-
rate elements which seem essential to the proper function-
ing of the intervention although the active ingredient of the
intervention is difficult to specify.”!5 This study focused
on the exploratory trial phase, describing the constant and
variable components of a replicable intervention and a fea-
sible protocol for comparing the intervention with an ap-
propriate alternative.!5

By this pilot study, we aimed at verifying the accep-
tance and feasibility of a stroke intensive rehabilitation
ICP, as well as its effects on patient-oriented rehabilitation
outcomes. Both for ethical and for organizational reasons
we chose not to not perform an RCT. This is a limitation of
our study, but the impracticalities of applying RCT design
to ICPs evaluation studies is well recognized, and before-
and after studies are often regarded “the best available
method that may yield useful results” and as such included
in dedicated reviews.47-48 In designing this study, we com-
plied to the STROBE checklist for observational cohort
studies. 4

The ICP was well accepted by the rehabilitation staff,
who readily adopted organizational changes and provided
constant positive feedback during ICP implementation at
weekly team meetings and monthly staft meetings, and
overall quite feasible, as the new assessment and pro-
cedure were readily incorporated into routine practice,
except for an organizational failure to modify the PT re-
cords before implementation, that led to incomplete ICP
application concerning PT assessment. Staff acceptance
and adherence to the ICP was possibly?7- 50 related to its
previous introduction in 2016 monthly all staff meetings,
as a change aimed at improving quality of care; further,
the choice of tools and changes of the taking in charge
were extensively explained and discussed in both edition
of the dedicated formal training course: assessment as a
basis for rehabilitation treatment addressed to all health
staff and in the 6 dedicated meetings including all MDs,
PT coordinators, occupational therapists, speech thera-
pists, and psychologists, all held in the second semester
of 2017. As outlined by Williams and Radnor,# a key to
acceptance by the health staff was stressing the distinction
between standardized care, which is rarely applicable and
to the less in rehabilitation, as patients are often complex
and care needs might vary considerably, and standardized
process employed to deliver healthcare services, such as
the proposed ICP, which could help the team to better un-
derstand and personalize delivered care within a standard-
ized process frame. Although we did not perform a formal
cost evaluation, our findings also suggested the economic
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sustainability of the ICP, since only a minor additional cost
related to MD education on NIH-SS administration was
sustained.

As to the comparison of rehabilitation outcomes before
and after implementation, similarly to what previously re-
ported in a meta-analysis on effects of stroke management
clinical pathways, no difference was found as to serious
adverse events (death, re-hospitalization), while, contrary
to the same metanalysis, no changes in LOS were ob-
served after the ICP implementation.!4 The mBI score in-
creased more after ICP implementation. but the difference
was not significant. As to patient satisfaction, that was re-
ported as improved in other studies,!#4 a serious limitation
of our study is that we did not directly address patient’s
satisfaction as one of our desired outcomes: the percent-
age of voluntary discharges did not vary significantly (P
value=0.604) between 2018 (1.2%) and 2015-17 (2%) but
this data may be influenced by several confounders ham-
pering its adoption as an indicator of patient’s satisfac-
tion. The most interesting result of this pilot study was the
definite improvement found after ICP implementation in
the resolution of three complexity markers?3.51): improve-
ment in trunk control, removal of the bladder catheter, and
bedsore resolution on discharge. Indeed, the view on ICP
in acute stroke management recently performed by Kwan
et al.*® including six non-randomized studies with 1283
patients, showed that significantly fewer patients suffered
urinary tract infections in the care pathway group, possibly
confirming a higher effort to address urinary incontinence
and risk of urinary infections in the ICP approach. A pos-
sible explanation for our results, is that the systematic as-
sessment of these markers of complexity, required to com-
plete the synthesis of the patient problems and IRP objec-
tives in the clinical records, and their systematic check and
interdisciplinary discussion at weekly team meetings, may
have promoted an awareness and involvement of all team
members, rather than primarily PT for trunk control, and
nurses, for catheters and bedsores. Team efforts may in turn
have produced a prompter, more synergic and more active
approach to these patient-centered objectives, ultimately
leading to improved outcomes. Indeed, Crook et al.52 have
shown that perceived health knowledge, information shar-
ing, attitudes, and behavior are related: health information
sharing influences behavioral intentions. Thus, the com-
municative practice of sharing information and objectives
promoted by the ICP may reasonably explain the positive
impact on specific health outcomes, in agreement to what
already found by a review by Allen and Rixon#¢ that ICP in
the context of stroke care may “support the timely imple-
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mentation of clinical interventions and the mobilization of
resources around the patient without incurring additional
increases in length of stay.” Examples of synergic inter-
ventions that were observed to be better scheduled and co-
ordinated after the ICP implementation include prompter
prescription of nutritional support and incremented mobi-
lization for bedsores; scheduling of urological protocol for
bladder catheter removal right on admission, when pos-
sible, and prompter prescription of medication to promote
bladder function, in the attempt to allow urinary catheter
removal. As to TCT improvement, a better control of pa-
tients positioning by teaming of healthcare assistants, PT
and occupational therapists, and prompter shift to less as-
sistive chair as soon as trunk control was recovered was
observed. TCT is known to be a strong early predictor of
activities of daily living recovery, thus, early assessment
and management of trunk control after stroke is highly
recommended.53 In our study, we found that mBI changes
were also higher after ICP implementation, but this differ-
ence was not significant; possibly, a longer time frame of
observation by a 6 months follow up (that we have now
scheduled) my allow us to detect whether the ICP-asso-
ciated TCT improvement at discharge may eventually be
associated to better long term functional recovery.
Although these results are very encouraging, the limita-
tions of evaluating a complex intervention by a pilot study
must be taken into account: indeed, as reported by Kwan et
al.,*8 effects may be smaller or more variable and response
rates may be lower when the ICP is implemented across
a wider range of settings. Further, the investigators who
assessed the outcomes were not blinded to the ICP imple-
mentation, we failed to collect a direct, reliable measure
of patients’ satisfaction, and no follow-up was performed.
Further, these before-and-after analyses might also be hin-
dered by imbalance of prognostic factors and case mix
at baseline, but, to ensure that the unequal sample sizes
between the two time periods would not affect statistical
significance, we carried out a further statistical analysis
(bias-corrected bootstrapping procedure). Besides, our
populations, although different in size, were remarkably
similar in terms of clinical and functional complexity on
admission, except for a higher percentage of women ad-
mitted in 2018 vs. 2015-17; however, since women seem
to be at equal or even heightened risk for poor outcomes
after stroke rehabilitation,3* this difference would hardly
produce a positive bias as to the effects of ICP implemen-
tation. Other limitations of this pilot study include a rela-
tively short time period of evaluation after implementation
and local experience, that limits generalizability of results,
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even though, to minimize the last issue, two different reha-
bilitation facilities were involved.

Limitations of the study

This study also revealed some of the ICP weaknesses
and implementation failures, that shall be specifically ad-
dressed in the next step of ICP implementation on a larger
scale. To promote further implementation, the structured
assessment tools must be included in the next reprint of
PT records. This shall address failure of implementation
of the PT assessment. More detailed recording of clini-
cal outcomes, including for instance dysphagia, shall be
provided, and a formal follow up assessment to evaluate
long term functional and clinical outcomes shall be sched-
uled. As to formal patient involvement, the ICP shall be
proposed to and revised with representatives of the stroke
patients Italian organization, and both a 6-months follow
up and a systematic assessment of patients’ satisfaction on
discharge shall be introduced in further ICP implementa-
tion.

Conclusions

An evidence based ICP for Stroke rehabilitation was inter-
disciplinary developed by a multiregional Italian Health
group. The ICP provided a standard assessment and stan-
dardized processes of care delivery to stroke patients in
the involved rehabilitation centers. Its implementation in
two pilot facilities supported its acceptability and feasibil-
ity. Compared to prior practice, ICP implementation was
associated to a significant improvement in some patient-
oriented outcomes at discharge: recovery of trunk control,
bladder catheter removal, and pressure sore resolution.
This knowledge-translation experience in rehabilitation,
involving a multidisciplinary group of health profession-
als, will allow multicenter studies and quality benchmark-
ing, as the stroke rehabilitation ICP will be implemented
on a larger scale.
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