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Abstract

Objective: To examine the odds of persons with stroke achieving minimal clinically important difference (MCID) in functional independence

during inpatient rehabilitation relative to cognitive impairment (CI) severity, site, and rehabilitation teams’ exposure to a Cognitive Orientation to

daily Occupational Performance (CO-OP) knowledge translation (KT) intervention.

Design: A pre-post observational study was conducted using data from a centralized referral system. Our research team implemented a CO-OP

KT intervention as part of a larger study aimed at training teams to use the CO-OP approach.

Setting: Five inpatient rehabilitation units.

Participants: Cases extracted from a centralized referral system from the 5 participating units.

Interventions: Not applicable.

Main Outcome Measures: The FIM instrument data from 12 months preintervention and 6 months postintervention were analyzed. A logistic

regression was performed to determine the odds ratios (ORs) for achieving MCID based on sample cohort (historical control not exposed to CO-

OP KT vs post-CO-OP KT intervention), controlling for site and severity of CI.

Results: A model that considered the intervention, admission score, CI severity, and site was the best fit for the cases analyzed. Those with severe

CI were less likely to achieve FIM total MCID compared to those with no CI (PZ<.001; ORZ.18; 95% confidence interval, .09-.39). Taking site

and CI into account, cases post CO-OP KT intervention were significantly more likely to achieve MCID on FIM motor (PZ.048; ORZ1.4; 95%

confidence interval, 1.00-1.98) than historical controls.

Conclusion: The CO-OP KT intervention is associated with increased odds of achieving MCID in the FIM motor subscale in inpatient stroke

rehabilitation.
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The Cognitive Orientation to daily Occupational Performance (CO-
OP) treatment approach1 is associated with larger changes than
controls on performance of functional skills and in functional in-
dependence in the stroke rehabilitation population.2-4 However, its
effectiveness when implemented in real-world clinical practice is
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unknown. This study is part of a larger project that examined the
multilevel effect of an interprofessional, comprehensive knowledge
translation (KT) intervention targeted at the implementation of CO-
OP in 5 inpatient stroke rehabilitation teams in Toronto, Canada.
The KT intervention, called CO-OP KT, was aimed at mitigating an
identified lack of skills, knowledge, and confidence on the part of
stroke teammembers to facilitate recovery in patientswith cognitive
impairment (CI) poststroke. CO-OP was identified as a function-
based approach with current positive evidence, including for per-
sons with CI, which is in alignment with Canadian Stroke Best
habilitation Medicine
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Table 1 Logistic regression models tested. In all models, the outcome is 1 if the patient achieved the MCID on the FIM scale, 0 otherwise

Model Predictors

Model 1 Admission scoreþimplementation

Model 2 Admission scoreþimplementationþCI

Model 3 Admission scoreþimplementationþCIþsite

Likelihood Ratio Tests of Model Fit Cognition Motor Total

Model 1 residual deviance 1255.9 1038 1147.4

Model 2 residual deviance 1232.6 121.3 1126.2

Model 1 vs model 2

Difference in deviance (P value) 23.2 (<.001) 16.8 (<.001) 21.3 (<.001)

Model 3 residual deviance 1222.2 1010.9 1114

Model 2 vs model 3

Difference in deviance (P value) 10.6 (.032) 10.4 (.034) 12.2 (.016)
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PracticeRecommendations.5 The specific aimof this analysiswas to
examine the effect of CO-OP KTon the proportion of persons with
stroke who achieved a minimal clinically important difference
(MCID) in functional independence.

The CO-OP treatment approach teaches patients to use
cognitive strategies to independently problem-solve functional
performance issues. It is associated with several benefits for per-
sons with stroke, including improved function, activity perfor-
mance, participation, and self-efficacy.2-4 It is not a cognitive
rehabilitation approach per se, but has demonstrated efficacy to
improve function in persons with CI poststroke.3 CO-OP has 5
essential elements: patient-chosen goals, dynamic performance
analysis, cognitive strategy use, guided discovery, and enabling
principles.6 The patient and rehabilitation professional work
together to establish the patient’s personally valued goals that then
become the direct focus of intervention. The patient is taught a
global cognitive strategy that is used in all future sessions as the
main problem-solving framework to facilitate attainment of the
self-selected goals. The rehabilitation professional guides the pa-
tient to discover individualized strategies that are specific to their
particular performance issues with that self-chosen activity.
Theoretical foundations and administration procedures for CO-OP
are described in detail in a 2004 publication,1 and adaptations for
the stroke population were published in a chapter in 2017.7

The specific question posed was, what are the odds of
achieving a MCID on FIM scores before and after the CO-OP KT
intervention?
Methods

A pre-post observational study was conducted using data from a
centralized electronic referral system and database used in the
Toronto Stroke Networks, the E-Stroke Rehabilitation Referral
System (E-Stroke). Data come from 10 acute care sites that refer
to 5 freestanding rehabilitation centers with expertise in stroke
List of abbreviations:

CI cognitive impairment

CO-OP Cognitive Orientation to daily Occupational

Performance

E-stroke E-Stroke Rehabilitation Referral System

KT knowledge translation

MCID minimal clinically important difference

OR odds ratio
rehabilitation and designated inpatient stroke rehabilitation beds.
Data were extracted from E-Stroke for the 12-month period prior
to the CO-OP KT intervention (October 1, 2015-September 28,
2016) and the 6-month period following (April 14, 2017-October
31, 2017). The period during which CO-OP KTwas implemented,
and 1 month prior to the start, when the research team had initi-
ated communication with the rehabilitation teams, was considered
a washout period from which data were excluded. The data ele-
ments extracted were FIM score at admission to rehabilitation,
FIM score upon discharge from rehabilitation, cognition elements,
rehabilitation site, and pre- or postintervention time period.

To implement CO-OP, rehabilitation professionals must not
only learn the approach, but some must also make considerable
shifts in their baseline assumptions about the degree of involve-
ment a patient should take in the rehabilitation assessment and
intervention process.7,8 Taking this paradigm shift into consider-
ation, the CO-OP KT intervention was developed using Graham’s
Knowledge to Action framework9 to align with existing KT
infrastructure within the Toronto Stroke Networks. We designed
an active, multifaceted KT approach that incorporated interpro-
fessional collaboration and addressed health system elements such
as engagement of decision makers. In addition, CO-OP KT was
modeled on the clinical CO-OP process, to give individual health
professionals and sites as much control over changes as possible.
Each team set implementation goals specific to their context, and
then an implementation facilitator guided discovery to help them
develop, implement, and check plans, and modify them
as necessary.

After CO-OP KT, health care professionals demonstrated sig-
nificant improvements in knowledge and aspects of self-efficacy
related to using the CO-OP approach, and medical record audits
indicated some team members were using CO-OP post-KT
intervention.10 Whether or not changes in health professionals had
an effect on patient function are unknown, thus changes in FIM
instrument11 scores were examined. The CO-OP KT intervention
included an established 2-day CO-OP workshop, a 4-month
implementation support period with biweekly face-to-face meet-
ings with a facilitator, and infrastructure support that incorporated
existing stroke network KT infrastructure and regular engagement
of champions, team leaders, and decision makers.

Inpatient stroke rehabilitation team members from the 5 sites
were invited to participate. Sixty-five professionals enrolled to be
trained from the 5 sites. The disciplines represented were nursing,
occupational therapy, physiotherapy, speech-language pathology,
and social work.
www.archives-pmr.org
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Table 2 Number (%) of cases who achieved MCID (NZ1032)

Site

Cognition Motor Total

Pre Post Pre Post Pre Post

Site 1 22 (57.9) 20 (60.6) 28 (73.7) 28 (84.8) 22 (57.9) 26 (78.8)

Site 2 8 (57.1) 4 (80) 8 (57.1) 3 (60) 7 (50) 3 (60)

Site 3 295 (66.4) 117 (62.6) 331 (74.5) 150 (80.2) 321 (72.3) 140 (74.9)

Site 4 48 (58.5) 18 (56.3) 53 (64.6) 24 (75) 49 (59.8) 19 (59.4)

Site 5 69 (54.3) 45 (64.3) 95 (74.8) 52 (74.3) 91 (71.7) 48 (68.6)

Table 3 ORs, 95% confidence interval for the OR, and P values

from the logistic regression models fit for each FIM scale

Variable OR

95% Confidence

Interval P Value

FIMdCognition

Admission score 0.85 0.83-0.88 <.001

Postintervention 0.99 0.74-1.32 .942

Site 1 0.95 0.56-1.62 .861

Site 2 0.85 0.31-2.33 .756

Site 4 0.84 0.54-1.30 .441

Site 5 0.55 0.39-0.79 .001

CI

Mild 0.62 0.43-0.91 .015

Moderate 0.45 0.30-0.68 <.0001

Severe 0.16 0.07-0.35 <.001

FIMdMotor

Admission score 0.94 0.93-0.95 <.001

Postintervention 1.41 1.00-1.98 .048

Site 1 1.30 0.68-2.50 .432

Site 2 0.45 0.16-1.29 .139

Site 4 0.65 0.41-1.04 .072

Site 5 0.62 0.41-0.92 .019

CI

Mild 0.77 0.50-1.18 .222

Moderate 0.71 0.46-1.10 .121

Severe 0.19 0.09-0.41 <.001
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The FIM is a measure of how much support a patient requires
in carrying out activities of daily living, with a higher score
indicating a lower burden of care. The tool is completed within 72
hours of admission to inpatient rehabilitation and within 72 hours
of discharge and entered into E-Stroke. It is composed of 18 items,
each scored on a 7-point ordinal scale of complete dependence to
complete independence. Summary scores are calculated for FIM
Total score, FIM Motor subscale, and FIM Cognitive subscale.
The FIM is widely used, has good psychometric properties, and is
suitable for use with stroke patients. MCID was defined as change
of �22 points for FIM Total, �17 for FIM Motor, and �3 for FIM
Cognitive.12

The extracted cognitive elements (memory, attention, judg-
ment, executive functioning) were each coded in E-Stroke by
referring acute care staff as no impairment, mild impairment,
moderate impairment, or severe impairment. Using the score from
the cognitive element with the most severe level of CI, a cate-
gorical cognitive status variable was created using the same 4
categories, as well as a dichotomous variable of no CI and any CI.

Logistic regression analysis was performed on achieving FIM
MCID as outcome, and a primary predictor, the intervention in-
dicator, coded as 0 for patients treated prior to the CO-OP KT
intervention and 1 for those treated postintervention. In addition to
this base model (model 1), 3 other models were tested incorpo-
rating cognitive status (no impairment, mild, moderate, or severe
with no impairment as the reference level) and treatment site (with
site 3 as reference level). These models are detailed in table 1.
Models were tested sequentially (M1 vs M2, M2 vs M3) using
likelihood ratio tests to determine the best model for each FIM
scale. Odds ratios (ORs) with 95% confidence intervals were
calculated for each model term. The R statistical programming
language (version 3.5.0)a was used for the analyses.

Ethics approval was obtained from the Sunnybrook Health
Sciences Centre Research Ethics Board. Consent was waived
because the data extracted were from an electronic database and
de-identified. Study procedures followed were in accordance with
institutional guidelines.
FIMdTotal

Admission score 0.96 0.95-0.96 <.001

Postintervention 1.15 0.84-1.58 .372

Site 1 0.85 0.48-1.51 .584

Site 2 0.41 0.15-1.13 .084

Site 4 0.56 0.36-0.88 .011

Site 5 0.62 0.42-0.91 .014

CI

Mild 0.86 0.58-1.29 .467

Moderate 0.62 0.41-0.93 .021

Severe 0.18 0.09-0.39 <.001

NOTE. Reference levels are site 3 and no CI.
Results

The number of cases analyzed was 1032. Of those, 47.7% were
women, the average age was 71 years, 202 had no CI, 427 had
mild CI, 361 had moderate CI, and 42 had severe CI. There were
83 cases excluded due to missing CI data. Table 2 provides the
numbers and proportions of cases that achieved FIM MCID pre-
and post-CO-OP KT by site. For each FIM scale, Model 4, which
considered the intervention, admission score, CI severity, and site,
was the best fit to the data. Table 3 provides the OR, along with
the 95% confidence intervals for the OR for each predictor for
www.archives-pmr.org
each of the FIM scales. Those with CI were less likely to achieve
FIM MCIDs compared to those with no CI. On the FIM Cognitive
subscale, this was true of mild, moderate, and severe CI. For FIM
Motor, only those with severe CI were significantly less likely to
achieve MCID, and for FIM Total score, those with moderate and
severe CI were less likely to achieve MCID scores. Compared to
the best site (site 3), site 5 was less likely to achieve MCIDs for all
FIM scales, and site 4 was less likely to achieve MCID on FIM

http://www.archives-pmr.org


Table 4 Number (%) of cases with CI who achieved MCID (nZ830)

Site

Cognition Motor Total

Pre Post Pre Post Pre Post

Site 1 17 (65.4) 14 (56) 19 (73.1) 21 (84) 16 (61.5) 19 (76)

Site 2 5 (50) 2 (66.7) 6 (60) 1 (33.3) 5 (50) 1 (33.3)

Site 3 245 (65.9) 98 (64.5) 273 (73.4) 126 (82.9) 264 (71) 117 (77)

Site 4 38 (59.4) 15 (53.6) 42 (65.6) 20 (71.4) 40 (62.5) 16 (57.1)

Site 5 53 (53.5) 35 (68.6) 73 (73.7) 35 (68.6) 72 (72.7) 34 (66.7)
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Total. Taking site and CI into account, cases post-CO-OP KT
intervention were significantly more likely to achieve MCID on
FIM Motor (OR, 1.41; 95% confidence interval, 1.00-
1.98; PZ.048).

A subgroup of only those cases with any CI was also analyzed
(nZ830) (table 4). For FIM Cognitive and FIM Total, the best
model included cognitive status, but not site; those with severe CI
were less likely to achieve MCIDs. For FIM Motor, both the
treatment site and the level of CI were important. For FIM Motor,
the odds of achieving the MCID increased 53% for those in the
intervention group (OR, 1.53; 95% confidence interval, 1.05-
2.23; PZ.029).
Discussion

This study provides evidence that the CO-OP KT intervention was
associated with an increase in the likelihood of achieving minimal
clinically important changes in motor-related function during
inpatient rehabilitation. When analyzing only those cases with CI,
this finding held. These are important findings, because they
provide evidence both that the KT intervention effectively
changed practice among rehabilitation professionals, and that the
CO-OP clinical intervention was effective in changing functional
outcomes for patients, including those with CI. In this discussion,
the findings are aligned with existing literature, and the challenges
of achieving patient-level changes with an intervention directed
at provider knowledge are outlined. Study limitations are
also discussed.

Skidmore et al3 specifically examined FIM scores after use of a
CO-OP-derived treatment in inpatient stroke rehabilitation and
found significantly greater improvements in FIM Total at 6-month
follow-up compared to the attention control group, after control-
ling for baseline differences in stroke severity. Although the cur-
rent study differs in several ways, including the assessment
timeframes, it provides evidence that cognitive strategy training
may be effective in expediting functional gains in persons with
CI poststroke even when applied in a real-world, nonexperi-
mental setting.

Although improving health is explicitly embedded in the
definition of KT in health care,13 KT interventions rarely evaluate
patient-level health outcomes. In practice, <3% of stroke reha-
bilitation research evaluates implementation, and very little
knowledge exists about how best to translate evidence into clin-
ical practice.14 The CO-OP KT study has attempted to bring
patients the benefits of a novel treatment approach, and results
suggest that a larger proportion of them made clinically important
gains. Site-specific differences and worse outcomes for patients
with more severe CI indicate that further targeted KT and inter-
vention support may be required. Site-specific differences could
have also been affected by volume differences across sites
(see table 2).

Study limitations

This study was limited by the lack of follow-up data; thus, it is
unknown whether the effect was maintained in the months after
discharge. Because the E-Stroke database does not track patients
after discharge from rehabilitation, this issue was beyond the ca-
pacity of this study design. The interrupted time series design
meant that the control condition was temporally different than the
intervention condition. It is possible that other health system
changes could have also affected outcomes. However, we believe
this is unlikely, because we kept a careful implementation log that
tracked occurrences at the health system and individual site levels,
such as changes in policy, staffing, or parallel projects. No oc-
currences known to the research team could have accounted for
these changes. Finally, this implementation study did not measure
the fidelity of the CO-OP intervention and variation across sites.
Self-efficacy and knowledge were evaluated in a separate study.10
Conclusions

Patients who attended inpatient stroke rehabilitation after their
interprofessional teams had been exposed to the CO-OP KT
intervention had an increased likelihood of achieving minimally
important motor-based functional independence changes. This
provides evidence that a well-supported, multifaceted KT inter-
vention that includes tailoring for individual sites may have an
effect on patients’ functional outcomes. In addition, it provides
evidence that CO-OP may be an effective rehabilitation treatment
in the stroke population under real-world conditions.
Supplier

a. R, version 3.5.0; R Foundation for Statistical Computing.
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