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Abstract

Objective—To examine the effects of direct skill training and guided training for promoting 

independence after stroke.

Design—Single-blind randomized pilot study.

Setting—Inpatient rehabilitation facility.

Participants—Forty-three participants in inpatient rehabilitation with acute stroke and cognitive 

impairments.

Interventions—Participants were randomized to receive direct skill training (n=22, 10 sessions 

as adjunct to usual inpatient rehabilitation) or guided training (n=21, same dose).

Main Outcome Measure—The Functional Independence Measure assessed independence at 

baseline, rehabilitation discharge, and months 3, 6, and 12.

Results—Linear mixed models (random intercept, other effects fixed) revealed a significant 

intervention by time interaction (F4,150=5.11, p<0.001), a significant main effect of time 

(F4,150=49.25, p<0.001), and a significant effect of stroke severity (F1,150=34.46, p<.001). There 

was no main effect of intervention (F1,150=0.07, p=0.79). Change in Functional Independence 

Measures scores was greater for the DIRECT group at rehabilitation discharge (effect size of 

between group differences, d=0.28) and greater for the GUIDE group at months 3 (d=0.16), 6 

(d=0.39), and 12 (d=0.53). The difference between groups in mean 12 month change scores was 

10.57 points.

Conclusions—Guided training, provided in addition to usual care, offered a small advantage in 

the recovery of independence, relative to direct skill training. Future studies examining guided 
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training in combination with other potentially potent intervention elements may further advise best 

practices in rehabilitation for individuals with cognitive impairments after acute stroke.

Cognitive impairments occur in as many as one-third to one-half of adults who sustain a 

first-time stroke,1–2 with some reports estimating even higher proportions.3–4 Regardless of 

stroke volume or location, stroke-related cognitive impairments are associated with 

significant functional disability, frequently measured by the inability to regain independence 

in performing activities of daily living.1,5 This loss of independence is costly because 

individuals with stroke-related cognitive impairments require more rehabilitation and more 

resources to support their living, whether in institutional or community settings. Therefore, it 

is not surprising that a large portion of post-stroke health care expenditures is attributed to 

individuals with stroke-related cognitive impairments.6–7 Rehabilitation training methods 

that are effective in promoting independence in these individuals, and do so more 

expediently than current methods, have the potential to significantly reduce stroke-related 

health care expenses.

Individuals with stroke-related cognitive impairments benefit from acute rehabilitation (i.e., 

demonstrate improvements in independence with daily activities) but they do not achieve the 

same degree of benefit as individuals without cognitive impairments.8–9 There are several 

potential explanations. Individuals with cognitive impairments often have difficulty learning 

and recalling new information, and difficulty applying learned information to novel 

circumstances. As a result, these individuals often require more time to execute tasks, and 

more practice when learning or applying skills. Identification of optimal training methods to 

address the needs of individuals with stroke-related cognitive impairments may ameliorate 

some of these problems.

The best time to initiate training to promote independence and minimize long-term disability 

may be during acute rehabilitation.10–11 However, the best methods for training individuals 

with stroke-related cognitive impairments are unclear. When considering training methods 

focused on the promotion of independence with daily activities, two methods may be 

considered: direct skill training and guided training. Direct skill training maximizes the 

expertise of the rehabilitation practitioner, who directs the course of treatment. In other 

words, rehabilitation practitioners identify and prioritize problematic daily activities (e.g., 

mobility, self-care), identify barriers to performing these activities, generate strategies to 

address these barriers, and instruct clients in these strategies. Practitioners then repeat the 

process with a variety of problematic activities identified during the rehabilitation program. 

The evidence surrounding direct skill training is mixed. Some studies suggest that direct 

skill training promotes improved performance with trained activities, but the benefits of 

direct skill training may be task-specific (i.e., only promote improvement on the trained 

activity, e.g., tub transfers) and may not be generalizable to other conceptually similar but 

distinct daily activities (e.g., car transfers).12 Thus, clients who receive direct skill training 

may acquire specific skills addressed in therapy but may or may not be able to generalize 

these skills without assistance thereby impeding the restoration of independence over time. 

Additional studies suggest that the provision of explicit instructions prior to activity 

performance (a component of direct skill training) may actually impede performance and 

learning.13–15
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Guided training maximizes the expertise of the client, by training clients to actively engage 

in the direction and focus of their treatment. Thus, clients learn to identify and prioritize 

problematic daily activities, identify barriers to performing activities, generate their own 

individualized strategies for addressing these barriers, and apply this process through 

iterative practice. In doing so, guided training is designed to equip clients with the ability to 

generalize knowledge and skills in problem identification and problem solving skills to 

address new but similar problems over time. Importantly, these skills have the potential to 

generalize beyond activities addressed during the intervention program to conceptually 

related but distinct problematic activities after the intervention program has ceased,16 

thereby promoting continued gains toward long-term independence after the completion of 

rehabilitation. Although there have been questions as to whether individuals with cognitive 

impairments can participate in and learn through guided training, we have demonstrated that 

clients with stroke-related cognitive impairments engaged in acute rehabilitation are able to 

learn to identify and analyze problems as well as develop strategies to address these 

problems.17 In fact, guided training, compared to an attention control intervention (each 

provided in addition to usual acute rehabilitation), was associated with more expedient 

recovery of independence in daily activities in the first 6 months after stroke.18

While it appears that individuals with cognitive impairments benefit from both directed and 

guided training, it is unclear whether either method is superior in promoting independence 

with daily activities over time. Superiority of one method over another may be particularly 

salient for individuals with cognitive impairments after stroke. Evidence from education and 

adult learning studies suggests that individuals with cognitive impairments may learn new 

skills more efficiently with structured direct skill training.19–21 Alternatively, evidence from 

education studies also suggests that individuals with cognitive impairments better generalize 

their learning when they have the opportunity to face difficult challenges and overcome them 

through guided problem solving. If prevented from facing and overcoming challenges, these 

same individuals may learn how to address a given problem, but may not learn strategies to 

address the next problem.22–23 Guided training provides opportunities to face problems and 

develop strategies to address them, and through iterative practice allows individuals to 

develop skills to work through or around problems. Direct skill training may not provide the 

same opportunities for the development of problem solving skills, because it provides the 

“answers,” as identified by the rehabilitation practitioner.

The aim of the proposed pilot study was to compare direct skill training and guided training 
to determine whether one approach was superior to the other in promoting independence 
with daily activities after stroke among individuals with cognitive impairments after stroke. 
In a comparison of this nature, we chose to focus on differences in outcome based on 

training method, rather than differences in the specific activities (e.g., stair climbing, 

dressing) used for training or differences in the specific impairments that may be addressed 

in training (e.g., vision, limb function). We predicted that clients in both groups would 

demonstrate significant improvement in independence with daily activities in the first year 

after rehabilitation admission (time main effect), but that clients who received guided 

training would demonstrate significantly more improvement over time than clients who 

received direct skill training (group by time interaction).
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Methods

We conducted a pilot parallel design randomized trial. Participants were recruited at 

admission to inpatient rehabilitation at an academic health center. Participants had a 

diagnosis of first-time stroke within 30 days of rehabilitation admission and who 

demonstrated cognitive impairments (Executive Interview, 14-item version, score≥3).24 

Individuals with severe aphasia (Boston Diagnostic Aphasia Examination Severity Rating 0 

or 1),25 prior Mild Cognitive Impairment or dementia, current major depressive disorder, 

recent substance abuse (previous 3 months), or current psychotic disorder (PRIME-MD, 

Mini Neuropsychiatric Interview)26–27 were excluded. Individuals with current major 

depressive disorder, recent substance abuse, or psychosis were referred for treatment for 

these disorders, and excluded from the study to avoid potentially confounding effects of 

these psychiatric treatments with the experimental interventions under investigation. To 

describe the sample and to assess for potential differences between the groups that may 

influence study outcomes, we assessed stroke severity with the National Institutes of Health 

Stroke Scale.28 Screening and descriptive measures were administered by independent (i.e., 

blinded) evaluators trained and closely supervised by licensed neuropsychology and 

psychiatry research team members.

After baseline testing, participants received usual inpatient rehabilitation care, plus an 

additional session of either direct skill training (DIRECT) or guided training (GUIDE). 

Participants were assigned to intervention by the research coordinator using a simple 

randomization scheme (1:1 allocation ratio) developed with a random number generation 

program and maintained in an electronic file accessible only to the research coordinator. 

DIRECT and GUIDE protocols spanned ten 45 minute sessions and were delivered 5 days 

per week for 2 weeks. [Note. If participants were discharged home before the 10 sessions 

were completed, the research therapist administered the remaining sessions at home. 

However, if participants were discharged to acute care due to decline in medical status, or 

discharged to a skilled nursing facility before the 10 sessions were completed, the 

intervention protocol was stopped]. Both interventions were administered by licensed 

occupational and physical therapists (research therapists) who were trained to competency 

on one or the other standardized intervention protocols. These research therapists were 

independent contractors who were not members of the usual care rehabilitation team. To 

avoid cross-contamination, the research therapists were trained in only one protocol, and 

remained naïve to the opposite protocol.

Both intervention protocols were standardized by the research team prior to recruiting the 

first participant. To isolate the effects of direct skill training and guided training from the 

effects of client-centered goal setting, both protocols started with the identification of client-

centered goals using the Canadian Occupational Performance Measure.29 Briefly, the 

research therapist would ask the participant to describe a “typical” routine prior to the 

stroke, focusing on a typical weekday, typical Saturday and typical Sunday. Based on this 

discussion, the research therapist then asked the participant to identify 4 – 6 activities that 

the participant thought were important and likely to be problematic after the stroke. 

Therapists in both conditions were instructed to focus the subsequent intervention program 

on these activities.
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In the DIRECT protocol, the research therapist selected an activity to practice in the research 

session that addressed one of the client-identified goals. The DIRECT therapist analyzed the 

activity using interview and performance-based assessment, and identified barriers to 

performance of that activity. Based on the identified barriers, the DIRECT therapist then set 

criteria for performance, developed strategies to improve performance and taught the 

participant those strategies. Participants practiced the identified strategies until the 

performance criteria were met (and thus the research therapist moved on to the next 

activity), or until the end of the 10 sessions. The DIRECT therapist documented each of 

these steps using pre-established forms in a workbook shared with the participants.

In the GUIDE protocol, the research therapist asked the participant to pick the first activity 

that he or she wanted to practice that addressed one of the client-identified goals. The 

GUIDE therapist asked the participant to perform that activity and identify barriers to 

performance. The GUIDE therapist then taught the participant a global strategy, “Goal-Plan-

Do-Check,” and asked the participant to set a goal to address the barriers (i.e., identify a 

criterion for performance), develop a plan to address the goal, do the plan, and check 

whether the plan worked or required revising. This process was repeated iteratively until the 

goal was met (and thus participants moved on to the next activity) or until the end of the 10 

sessions. The GUIDE therapist guided participants using prompting questions, as well as 

workbooks to facilitate learning and aid the participants in implementing the strategy.

Each protocol was standardized to ensure consistent intervention administration within 

protocol regardless of professional training or the specific activities or targeted function of 

intervention.17–18 To ensure that actual intervention administration adhered to planned 

administration, we assessed fidelity to each protocol and differentiation of elements between 

protocols using standardized checklists applied to a random 20% of video recorded sessions 

in each condition. We also assessed the degree to which elements of DIRECT and GUIDE 

protocols were present in selected usual care sessions (one occupational therapy session, one 

physical therapy session, and one speech therapy session – if being followed by speech 

therapy, for each study participant).

The primary outcome for the study was the Functional Independence Measure.30 The 

Functional Independence Measure is the standard tool used to assess recovery of 

independence in the acute inpatient rehabilitation setting. The measure assesses the amount 

of assistance necessary for an individual to complete 18 basic self-care, mobility, 

communication, and cognitive activities deemed necessary for household independence. For 

the purposes of this study, the Functional Independence Measure was administered by 4 

trained independent (i.e., blinded) evaluators at study admission (baseline), inpatient 

rehabilitation discharge, and months 3, 6, and 12 after study admission. Inter-rater reliability 

among raters for total Functional Independence Measure scores collected on assessments 

throughout the duration of the study was excellent (ICC=.948).

Based on a priori sample size estimation, we determined that with a sample of 36 

participants (18 per group), we would have 95% power (two-sided hypothesis, confidence 

level α=.05) to detect a clinically meaningful difference between the two groups in 

improvement over time (i.e., between-group, within-group, and between-within interaction 
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effects) as measured by the Functional Independence Measure. Our power estimate was 

based on our plan to use mixed effects models and was computed using pilot study estimates 

of effect sizes.

Data were managed using REDCap electronic data capture tools hosted at the University of 

Pittsburgh.31 REDCap (Research Electronic Data Capture) is a secure, web-based 

application designed to support data capture for research studies, providing 1) an intuitive 

interface for validated data entry; 2) audit trails for tracking data manipulation and export 

procedures; 3) automated export procedures for seamless data downloads to common 

statistical packages; and 4) procedures for importing data from external sources.

We examined baseline characteristics of both groups using descriptive and inferential 

statistics. Next, we used SAS PROC MIXED (SAS® version 9.3, SAS Institute, Inc., Cary, 

North Carolina) to perform a linear mixed model analysis to model change in Functional 

Independence Measure scores between groups over time, addressing the primary aim.32 

Although our dependent variable was slightly skewed, linear mixed models are robust to 

departures from normality. As an additional precaution, we used an asymptotic approach to 

estimate empirical standard errors. In the model, the intercept was random, with intervention 

and time as fixed factors. Stroke severity and cognitive impairment were added to the model 

to determine their contribution to model fit. We used the Bayesian Information Criterion to 

assess model fit, and selected the best model to report parameter estimates. Last, we 

computed effect sizes (d) to examine the differences between groups in the magnitude of 

change scores over time.33

Results

Between August 2012 and December 2014, independent evaluators assessed 77 potential 

participants for eligibility; 27 potential participants did not meet criteria (Figure 1), and 7 

potential participants withdrew prior to randomization. The remaining 43 eligible 

participants were randomized to the two interventions (DIRECT, n=22; GUIDE, n=21). 

Figure 1 provides the reasons for exclusion. Table 1 provides an overview of participant 

characteristics, by group. No differences were detected between groups on any measured 

baseline or follow-up characteristics (Table 1).

All participants were retained in the study with the exception of 3 participants in the 

DIRECT group (one withdrew prior to intervention onset, one died prior to the 3 month 

follow-up, and one died prior to the 6 month follow-up), and 3 participants in the GUIDE 

group (one withdrew prior to intervention onset, one died prior to the 3 month follow-up, 

and one withdrew prior to the 12 month follow-up). Although not statistically significant 

(perhaps due to power), dropouts were older (mean=73.7 vs 65.1), were earlier in their 

stroke recovery (days since onset mean=6.5 compared to mean=21.5), had a shorter inpatient 

rehabilitation length of stay (mean=14.0 days relative to mean=21.7 days), and were more 

independent at baseline (mean=75.2 relative to mean=66.1). The odds of individuals with 

right hemisphere stroke of dropping out of the study (n=4; GUIDE=2, DIRECT=2) were 

greater than the odds of individuals with left hemisphere (n=1) or bilateral hemisphere 

stroke (n=1; Mantel-Haenszel χ2=3.79, p=0.05). No meaningful differences in sex, race, 
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type of stroke, stroke severity, or cognitive impairment severity were noted. All participants 

regardless of retention were included in the remaining study analyses.

On average, DIRECT participants and GUIDE participants received a similar number of 

sessions (t39=0.81, p=.42). For the most part all sessions were administered during inpatient 

rehabilitation, with only 6% of DIRECT sessions, and 8% of GUIDE sessions completed at 

home. Data from the sampled sessions (20% of administered sessions) indicated 84% 

adherence to intervention procedures in the DIRECT group, and 85% in the GUIDE group. 

The two protocols were sufficiently differentiated, with DIRECT intervention elements 

present in only one of the sampled GUIDE sessions, and GUIDE intervention elements 

present in none of the sampled DIRECT sessions. Analysis of the sampled usual care 

sessions indicated that on average 98% of training in usual care sessions was consistent with 

direct skill training, and 2% was consistent with guided training.

Participants in both groups selected goals addressing a range of daily activities, including 

basic self-care (dressing, oral hygiene), mobility (bed transfers, floor transfers), home 

management (meal preparation, financial management), work/volunteer (accessing and 

answering electronic mail, scheduling activities), and leisure activities (gardening, adapted 

exercise). A review of goals revealed no obvious differences between groups in number of 

goals by activity category (i.e., basic self-care χ2=5.76, p=0.33, mobility χ2=5.89, p=0.21, 

home management χ2=1.19, p=0.76, work χ2=2.22, p=0.14, leisure χ2=0.00, p=1.00) or 

total number of goals addressed in research sessions (GUIDE mean=4.10, SD=1.86; 

DIRECT mean=4.76, SD=2.14).

For the 37 participants who completed the study, exposure to any occupational, physical or 

speech therapy services in the first 12 months after discharge from inpatient rehabilitation 

was characterized by setting (skilled nursing, home health, and outpatient rehabilitation) and 

duration (days). No statistically significant differences were noted in between groups in 

post-discharge exposure to rehabilitation services by setting (skilled nursing χ2
1=0.65, 

p=0.42; outpatient χ2
1=1.13, p=0.29; home health χ2

1=1.87, p=0.17) or duration of therapy 

services (skilled nursing t35=0.17, p=0.89; outpatient t35=0.03, p=0.98; home health 

t35=0.41, p=0.70).

The final best-fitting model included intervention, time, intervention by time interaction, and 

stroke severity. Cognitive impairment was not a significant contributor to explaining 

variability in Functional Independence Measure scores. Analyses revealed a significant 

intervention by time interaction (F4,150=5.11, p<0.001), a significant main effect of time 

(F4,150=49.25, p<0.001), and a significant effect of stroke severity (F1,150=34.46, p<.001). 

There was no main effect of intervention (F1,150=0.07, p=0.791). Examination of residual 

plots did not reveal any outliers, and residuals were normally distributed. Individual growth 

trajectories in the overall sample and by group suggested that participants benefitted 

comparably within each group. Further exploration of least squares means revealed higher 

Functional Independence Measure scores for the DIRECT group at rehabilitation discharge, 

and the effect size of between group differences in change from baseline was small (d= 

−0.28). However, higher scores for the GUIDE group were noted at month 3, month 6, and 

month 12. The effect sizes of between group differences in change over time were small 
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between baseline and month 3 (d=.0.16), and moderate between baseline and month 6 

(d=0.39) and between baseline and month 12 (d=0.53) (Table 2). The difference in mean 12 

month Functional Independence Measure change scores was 10.57 points.

Figure 2 depicts the raw means for both groups over time, and compares these means with a 

non-randomized historical comparator group from a previous trial.18 Participants were 

enrolled in the current study and the previous study using the same inclusion and exclusion 

criteria, and study procedures were identical, with the exception of the intervention. For the 

non-randomized historical comparator group, participants identified goals using the 

Canadian Occupational Performance Measure (as described), but then received a non-active 

control intervention (attention only, described elsewhere),17 in addition to usual care. The 

plot in Figure 2 suggests that both the DIRECT and the GUIDE interventions resulted in 

enhanced recovery of independence relative to attention control.

Discussion

We examined the relative merits of direct skill training and guided training among 

individuals with cognitive impairments after acute stroke. The findings from this pilot study 

suggest that there may be an advantage for guided training, relative to direct skill training, 

for individuals with stroke-related cognitive impairments admitted to acute inpatient 

rehabilitation, but that this advantage may only emerge over time. The mean change score in 

the DIRECT group exceeded the minimally clinically important difference of 22 points 

between baseline and rehabilitation discharge;34 the mean change score in the GUIDE group 

was less than 22 points during this same time period. Both groups exceeded this change this 

by month 3 and continued to improve over time, with a slightly greater change in the 

GUIDE group over 12 months (10.57 points difference in 12 month change scores). The 

reasons for these differences over time are unclear, but previous studies have suggested that 

guided discovery, a component of guided training, may be associated with generalization of 

training over time.16,18 The clinical meaning of these differences is not clear and additional 

investigation is warranted.

This pilot study was an initial attempt at identifying training methods that might optimize 

recovery of independence with daily activities over time. In designing this pilot study, we 

incorporated client-identified goals in both intervention groups. We made this a priori 

decision specifically to estimate the effect of guided training relative to direct skill training 

separate from the effects of client-identified goals. Previous studies have demonstrated that 

client-identified goals positively influence learning and skill development over time.35 Thus, 

our design permitted isolation of the effects of direct skill training and guided training, two 

potentially potent elements of training, from client-identified goals, an additional potentially 

potent element of training. This method highlights the importance of clearly specifying 

hypothesized active elements of intervention, and examining the effects of these elements 

alone, and in combination, to identify the best collection and sequence of elements for 

generating best outcomes. While this pilot study used a fairly simple design to accomplish 

this goal, more sophisticated methods may be employed when seeking to optimize an 

intervention method with multiple interacting elements. Multiphase optimization strategy 

trials (MOST) employing full or fractional factorial designs show merit for identifying 
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which combination of intervention elements may yield the best outcomes.36–37 Sequential, 

multiple assignment, randomized trials (SMART) show promise for examining the best 

sequence of intervention elements and/or intervention programs that yield the best 

outcomes.37 These innovative methods offer new opportunities to clarify and optimize 

interventions in rehabilitation research.

There are several limitations in this pilot study that can be used as lessons to inform future 

investigations. First, both experimental interventions were offered in addition to usual care 

in this study. We designed the study in this manner to examine the effects of direct skill 

training and guided training in the acute inpatient rehabilitation setting (the intended long-

term application of this research), and to do so without altering the implementation of usual 

care. However, in doing so, it appears that clients in both groups received a high dose of 

direct skill training in usual care. This in turn may have minimized the overall effect of 

guided training in our study. That said, the findings suggest that even a small dose of guided 

training appears to have altered the trajectory of recovery over time. To better estimate the 

effects of these two methods, future studies should compare higher and more equal doses of 

guided training and direct skill training.

Second, the study design did not include a prospectively randomized control intervention 

group, preventing a true estimation of direct skill training and guided training relative to no 

intervention or a non-active intervention. To address this study limitation, we presented 

results from a previously published non-active control intervention as a reference point for 

discussion. The data suggest that participants may have benefited from the additional session 

of training, whether direct skill training or guided training. This finding is consistent with 

reports from several large clinical trials in stroke rehabilitation that have concluded that 

more training is better than less training, but the optimal approach to the training, when 

examining means within and between groups, is often less clear.38–40 To better assess 

whether there is a difference among training methods, relative to usual care, future studies 

should include a no intervention or a non-active control intervention group.

Third, differences among goals among participants and between groups may have influenced 

intervention outcomes. When using client-identified goals to drive a rehabilitation program, 

inevitable variances in the type, complexity, and difficulty of activities chosen by the client, 

in addition to variances in abilities and deficits that might influence goal achievement make 

it difficult to assess equality of intervention exposure. To address this, we used an objective 

standardized measure of independence over time, with the assumption that differences in 

improvements in independence may be due differences in training method, rather than 

differences in specific goals, per se. That said, it is possible that participants in one group 

may select more goals related to basic self-care and mobility (the focus of the Functional 

Independence Measure) and participants in the other group may select more goals related to 

more complex activities (e.g., home management, work). Our analysis of goal categories did 

not reveal any differences between groups. However, we are limited in our ability to classify 

more nuanced features of goals such as complexity or difficulty for a given client, given the 

client’s abilities and deficits. This limitation may influence study findings.
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Finally, this pilot study was not powered to control for all potential confounding factors that 

may influence intervention response. Stroke severity was a significant predictor of 

intervention response. Initial cognitive impairment severity was not a significant predictor in 

this analysis, but in a larger sample, type and severity of cognitive impairment may influence 

response to each intervention. Guided training may be particularly advantageous, relative to 

direct skill training, for individuals with impairments in executive functions.41–43 

Alternatively, direct skill training, relative to guided training, may be more advantageous for 

individuals with severe memory impairments.44–46 Other clinical factors (e.g., mood, apathy 

or motor function) or selected personal and environmental factors (e.g., intelligence, 

education, socioeconomic status, residential environment, social support), and changes in 

these factors over time (i.e., progressive cognitive decline) may also be important to 

examine. Rehabilitation training after discharge from inpatient rehabilitation may also be 

important. We collected only minimal data on post-discharge residential status, social 

support and rehabilitation exposure. Although no differences were detected between groups 

with respect to the data we did collect, the sample was too small to support definitive 

conclusions. Each of these factors are important areas of investigation for future, larger 

clinical trials.

Conclusion

In summary, guided training appears to provide an advantage over direct skill training for 

promoting recovery of independence over the first 12 months after rehabilitation admission. 

Future studies examining the combination of direct skill training and guided training with 

other potentially potent intervention elements may further advise best practices in 

rehabilitation for individuals with cognitive impairments after acute stroke.
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Figure 1. 
CONSORT Diagram
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Figure 2. Intervention Group Means by Time
*Historical comparator group is a non-randomized group from a previous trial, plotted here 

for comparison. This group received usual inpatient rehabilitation with dose-matched non-

active control intervention sessions (attention only).
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