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ABSTRACT 

Objective: The aim of this study was to identify rehabilitation measures at discharge from acute 

inpatient stroke rehabilitation (ISR) that predict activity limitations at six-months post-discharge.  

Design: This is a retrospective analysis of a prospective, longitudinal, observational cohort study. 

It was conducted in an acute inpatient rehabilitation unit at an urban, academic medical center. 

Activity limitations in patients (N=141) with stroke of mild-moderate severity were assessed with 

the activity measure for post-acute care (AM-PAC) at ISR discharge and six-month follow-up. 

Rehabilitation measures at discharge were investigated as predictors for activity limitations at six 

months. 

Results: Measures of balance (Berg balance scale), functional limitations in motor-based activities 

(functional independence measure-motor subscore) and motor impairment (motricity index), in 

addition to discharge AM-PAC scores, strongly predicted activity limitations in basic mobility and 

daily activities at six-months (51% and 41% variance explained respectively). Functional 

limitations in cognition (functional independence measure-cognitive subscore) and executive 

function impairment (trail making test-part B), in addition to the discharge AM-PAC score, 

modestly predicted limitations in cognitively-based daily activities at six months (12% of 

variance). 

Conclusions: Standardized rehabilitation measures at ISR discharge can predict future activity 

limitations, which may improve prediction of outcome post-stroke and aid in post-discharge 

treatment planning.  
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What is known: 

Functional outcomes after stroke are highly heterogenous. Rehabilitation measures administered 

early after stroke can predict activity limitations, but to date these predictors have been studied in 

the acute setting or at admission to inpatient rehabilitation. Further, there is a paucity of US-based 

studies that have examined standardized rehabilitation measures as predictors of future activity 

limitations.  

 

What is new: 

We identified impairment-based and activity-based measures of physical and cognitive function, 

administered at discharge from inpatient rehabilitation, that strongly predicted activity limitations 

in basic mobility and basic activities of daily living, and modestly predicted limitations in 

cognitively-based activities.  

 

Abbreviations: ADLs (activities of daily living), AM-PAC BM, DA, AC (activity measure for 

post-acute care-basic mobility, daily activity, applied cognitive subscales), BBS (Berg balance 

scale), CCI (Charlson comorbidity index), FIM (functional independence measure), mFIM (motor 

subscore of the FIM), cFIM (cognitive subscore of the FIM), ISR (inpatient stroke rehabilitation), 

MI (motricity index total), MoCA (Montreal cognitive assessment ), NIHSS (National Institutes 

of Health stroke scale), PLSR (partial least squares regression), TMT (trail making test) 

  

Copyright © 2021 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.

ACCEPTED



4 
 

Stroke is the leading cause of serious, long-term disability within the United States.1 The majority 

of stroke survivors experience chronic sequelae that interfere in their ability to independently 

perform activities of daily living (ADLs).1,2 Although some degree of recovery is expected, the 

extent and trajectory of the recovery are highly variable.3 The identification of factors that account 

for this heterogeneity and help predict activity limitations for patients with stroke could improve 

prediction of outcome and risk stratification and inform targeted early interventions.3  

 

Prior studies have examined predictors of activity limitation from acute hospitalization4-7 and from 

admission to an acute inpatient stroke rehabilitation (ISR).8-11 However, the discharge from ISR 

presents an important clinical transition for patients and their families, who may wish to learn more 

about their prognosis and trajectory for recovery. This additional time point may contribute to 

improved accuracy of prediction, and in doing so, inform expectation-setting and long-term 

management for patients and their families at this transition point. This premise is supported by a 

recent, national study which demonstrated that predictive models at discharge from ISR offered 

more accurate prediction of future activity limitations than those at admission to ISR.12 

 

To our knowledge, few studies have examined rehabilitation measures at discharge from ISR as 

predictors for activity limitations after stroke.12-14 Further, prior functional outcome measures used 

may have limited responsiveness and may exhibit ceiling effects.15-17 In the aforementioned study, 

Brown et al12 investigated several clinical parameters in a US-based population, including stroke-

related comorbid conditions, functional independence measure (FIM) and distance walked, and 

found that the discharge FIM scores best predicted the three month FIM scores. In a small, 

retrospective Italian cohort, Andrenelli et al13 investigated a constellation of clinical factors and 
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rehabilitation measures from multiple time points and found that ambulation at rehabilitation 

discharge was the strongest independent predictor of activity limitations as measured by the 

Barthel Index two or three years after stroke. We aim to build on prior research by investigating a 

larger breadth of rehabilitation measures with a psychometrically strong outcome measure in a 

US-based prospective cohort. 

 

The primary purpose of this study was to identify common, pragmatic rehabilitation measures at 

discharge from ISR that predict activity limitations at six-months follow-up. We used the activities 

measure for post-acute care (AM-PAC), which is a self-reported assessment of activity limitation 

in three domains: basic mobility (BM; e.g. ambulation, transferring, carrying objects), daily 

activity (DA; e.g. grooming, dressing, preparing food), and Applied Cognition (AC; e.g. 

cognitively-complex daily tasks such as new learning, communicating, keeping track of 

information, reading). The AM-PAC has strong psychometric properties; is widely used clinically; 

is less susceptible to floor and ceiling effects; and is more sensitive to change compared to other 

frequently used measures of activity limitations.18 Lastly, as this study was conducted within the 

United States, it represents a health care system and approach to rehabilitation that differ from 

rehabilitation studies conducted in Asia and Europe.4,5,7-9,11,13,14 

 

In the development of our hypotheses, we selected from among a battery of discharge rehabilitation 

measures, those that measured either cognitive or physical constructs at the impairment or activity 

level, based on the World Health Organization international classification of functioning, disability 

and health framework.19 As depicted in Figure 1, we hypothesized that after accounting for the 

discharge AM-PAC scores, (1) AM-PAC BM would best be predicted by impairment level, motor-
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based measures, because these measures capture strength and balance, which are closely related to 

the ability to ambulate and transfer.20,21 (2) AM-PAC DA would be better predicted by activity 

level, motor-based measures than impairment level, cognitive-based measures, because the ability 

to perform the ADLs assessed requires coordination of multiple and relatively rote skills that is 

better assessed at an activity than impairment level. (3) AM-PAC AC would be best predicted by 

activity level, cognitively-based measures, which best align with cognitively-based everyday 

activities assessed in this domain, such as new learning, reading, tracking information, managing 

finances/medication, and communication. 

 

METHODS 

Study design and participants 

This was a retrospective analysis of a prospective, observational cohort study of patients with 

stroke admitted to an acute inpatient rehabilitation unit, which maintains specialty certification in 

stroke rehabilitation, at an academic medical center between August 2012 and July 2016. In a 

previous study, activity limitations were described in the first year after stroke.22 Here, we focus 

on a novel analysis of discharge predictors of six-month activity limitations. 

 

All patients admitted onto the unit for stroke rehabilitation were considered for inclusion into the 

study. Inclusion criteria included ability to tolerate 3 hours of therapy daily, >18 years of age, 

medically stable, and need for daily rehabilitation nursing and physician care. Exclusion criteria 

were: 1) non-English speaking and 2) short admission stay of <3 days. Patients were not excluded 

for cognitive impairment or aphasia. Oral informed consent was obtained from all patients prior to 

inclusion into clinical database and written consent for future contact. The study protocol and 
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consent was approved by the Weill Cornell Medicine Institutional Review Board. This study 

conforms to all STROBE guidelines and reports the required information accordingly (see 

Supplementary Checklist, Supplemental Digital Content 1, http://links.lww.com/PHM/B416). 

 

Procedure 

A battery of clinical measures was administered to participants at admission and discharge by 

occupational and physical therapists. This battery comprised both standard of care measures (e.g., 

FIM, Berg balance scale [BBS], motricity index [MI]) and non-standard of care measures (e.g., 

trail making test [TMT], AM-PAC). Note that additional measures administered as part of this 

battery, primarily assessing language and hemispatial neglect, are not reported here as they were 

not part of the study aims or hypotheses. The primary outcome measure, AM-PAC, was 

administered at the time of discharge in person and via phone at six-month follow-up. All discharge 

scores were reviewed by the treating occupational and physical therapists for accuracy, and those 

deemed inconsistent with clinical observation were completed as a proxy to help mitigate possible 

bias that patients over- or under-estimate functional status. For retention, participants received a 

reminder notice one month prior to follow-up. If the participant were unavailable, a family member 

or caretaker answered the questions. A total of three contact attempts were made before a subject 

was deemed lost to follow-up.  

 

Key demographic and clinical factors associated with stroke outcomes were either collected at 

admission or abstracted from the electronic medical record. Stroke severity, measured with the 

National Institutes of Health stroke scale (NIHSS), was determined at time of presentation either 

in the emergency department or the initial neurology service evaluation. In cases without available 
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scores, scores were retrospectively determined by a physician using a standardized protocol.23 

Medical comorbidity, measured with the modified Charlson comorbidity index (CCI), was 

determined by physician chart review. Cognitive impairment at admission was assessed with the 

Montreal cognitive assessment and functional limitations with the functional independence 

measure (FIM) on admission to and discharge from the inpatient rehabilitation unit.  

 

Rehabilitation Measures 

The Berg balance scale (BBS) and motricity index (MI) are impairment level, motor-based 

measures. The BBS24 consists of 14 items of static and dynamic activities that are used to assess 

balance and functional mobility. The maximum score is 56 and higher scores denote better 

performance. The MI25 is a measure of upper and lower extremities’ functional mobility and 

strength via 3 items per extremity, with the upper extremity score ranging 0-100 and the lower 

extremity score ranging 0-100, with higher scores denoting a better performance. In this study, the 

MI upper and lower extremity indices were combined in the MI Total for a maximum score of 

200.9  

 

The trail making test (TMT) part B is an impairment-level, cognitively-based measure, which is 

used to evaluate attention, processing speed, cognitive flexibility and set-shifting.26 It is scored by 

time needed to complete the task with a maximum score of 300s. Higher scores indicate worse 

performance.  

 

The functional independence measure (FIM) is a widely used measure of activity limitation in the 

motor and cognitive domains.27 Each item is scored on a 7-point scale that reflects the degree and 

Copyright © 2021 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.

ACCEPTED



9 
 

frequency of assistance needed. The total score ranges from 18 to 126, the motor subscore (mFIM) 

ranges from 13 to 91, and the cognitive subscore (cFIM) ranges from 5 to 35, with higher scores 

indicating increased levels of functional independence.  

 

Primary outcome measure 

The AM-PAC assesses activity limitations based on examinees’ reported difficulty completing 

tasks across three domains – basic mobility (BM), daily activities (DA), applied cognition (AC) – 

via a computer adaptive test based on item response theory.28 The AM-PAC is a well-validated 

measure with excellent test-retest reliability with intra-class correlation between 0.91 and 0.9728 

and sensitivity to change in both directions.18 The AM-PAC has demonstrated moderate to 

substantial intra-class correlation for patient-proxy agreement when administered by telephone, as 

in the 6 month follow-up in our study.29 Each domain is scored separately: the BM domain ranges 

from -11.95 to 104.9, DA from -2.73 to 115.4, and AC from -6.84 to 68.28.30 Higher scores indicate 

better functional ability. The 6-month AM-PAC score for each domain—adjusted for the discharge 

score—was used as outcome measures. 

 

Statistical analyses 

Analyses were conducted using IBM SPSS Version 26. Due to non-normal distribution of data, 

non-parametric tests (Mann-Whitney U, Kruskal-Wallis H, Wilcoxon Rank sum) were used to 

evaluate group differences as appropriate. Univariate correlation analyses between predictors and 

each of the AM-PAC domain scores at six months were conducted using Spearman rank-order 

correlations. Individuals with missing data were removed only for the correlations in which data 
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were missing (pairwise deletion), resulting in a smaller sample size for certain correlations (see 

Table 2).  

 

Three linear models were created specific to each of the AM-PAC domains. Where possible, we 

chose representative cognitive and motor measures at the impairment and activity levels for our 

predictors, based on supporting evidence from the literature and univariate correlation strength 

with the six-month AM-PAC domain score. Our cognitively-based, impairment level measure did 

not correlate with the BM or DA domains and so was not included in prediction of these domains. 

Instead, the combined upper and lower extremities MI was included in the BM and DA prediction 

models as a motor-based, impairment level measure along with BBS, as these domains require 

multiple motor skills and MI is a frequently-used measure for motor strength in clinical practice. 

This resulted in the AM-PAC BM and AM-PAC DA models with the predictors BBS, MI, mFIM 

and cFIM, and the AM-PAC AC model with the predictors BBS, TMT-B, mFIM and cFIM. Age 

and NIHSS6 were entered as covariates in the models due to their established predictive validity 

in the literature. We also included sex (male/female) as a covariate because males and females 

differed significantly in their AMPAC BM and DA scores at six months. In all models, we adjusted 

for the discharge AM-PAC domain score.  

 

The three models were assessed with partial least squares regression (PLSR) analyses.31 PLSR 

accounts for multicollinearity present between many of the rehabilitation measures and reduces 

the variables into uncorrelated components, which are then fitted to the least squares regression 

line. The performance of the models was evaluated with Adjusted R2 values, which measure 

goodness-of-fit. Predictors with a Variable Importance in the Projection (VIP) value at or 
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exceeding 1 were considered to contribute to a given component. Individuals who were missing 

one or more measures were removed from each model, resulting in a sample of n=110 individuals 

for the AM-PAC BM and DA models, and n=88 for the AM-PAC AC model.  

 

RESULTS 

Sample Characteristics 

Of the 433 patients with stroke admitted to the rehabilitation unit from 2012 to 2016, 273 (63%) 

were included in the database. Of the 160 admissions that were not included, 79 declined to 

participate, 60 had a short length of stay (<3 days) or sudden discharge precluding discharge 

evaluations, 10 were non-English speaking, 10 were deemed inappropriate after consent was 

provided, and 1 died on the unit. Four patients initially included were missing discharge AM-PAC 

scores, which resulted in 269 patients with complete AM-PAC data at discharge. Of the 269, 127 

(47%) were lost to follow-up and one was missing complete data. The final analysis thus included 

141 patients with complete AM-PAC data at discharge and six-month follow-up assessment.  

 

The participants (N=141) had an average age of 67 (SD=14.9) years and were diverse with regard 

to gender and ethnicity (Table 1). They presented with mild-moderate severity of strokes, the 

majority of which were ischemic and first-time occurrences. At admission, the participants 

required moderate assistance to perform ADLs and presented with mild cognitive impairment. The 

mean acute hospitalization length of stay following a stroke was 10.1 (SD=11.3) days and mean 

inpatient rehabilitation length of stay was 14.7 (SD=7.6) days. Table 1 gives the mean AM-PAC 

domain scores at discharge and six months. For the AM-PAC BM, 65 participants (46%) improved 

by the minimal detectable change, 60 (43%) did not change, and 16 (11%) declined. For the AM-
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PAC DA, 71 participants (50%) improved by the minimal detectable change, 46 (33%) did not 

change, and 24 (17%) declined). For the AM-PAC AC, 67 participants improved by the minimal 

detectable change (48%), 52 did not change (37%), and 22 (15%) declined.  

 

Participants included and excluded from analysis only slightly differed with those included 

performing higher in mean admission cFIM (26.7 vs 24.6), admission FIM Total (64.1 vs 58.4) 

and admission MoCA (20.3 vs 18.4). The groups were otherwise similar (Table 1). Moreover, 

difference between mean AM-PAC domain scores for the two groups were not statistically 

different (p>0.05 for all three domains). Completion by family or caretaker proxy was 27.3%.  

 

Univariate Correlations & Regression Models 

BBS and MI Total were positively correlated with all three AM-PAC domains at six months, with 

the BBS having the strongest correlation. As expected, TMT-B was negatively correlated with 

AM-PAC AC. The mFIM and cFIM had strong, positive correlations with all three AM-PAC 

domains (Table 2, Figure 2a-c).  

 

All three PLSR models yielded a one component solution (Table 3). The AM-PAC BM model 

accounted for 51% of variance in the six-month scores, the AM-PAC DA model for 41%, and the 

AC model for 12%. The resulting component of the AM-PAC BM and DA models both comprised 

the BBS, mFIM, MI Total and the discharge AM-PAC scores. After accounting for the baseline 

AM-PAC scores, age, sex, and NIHSS, the BBS (motor-based, impairment level measure) had the 

strongest relationship with basic mobility at six months, while the mFIM (motor-based, activity 

level measure) had the strongest relationship with daily activity at six months. The AM-PAC AC 
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model component comprised the cFIM, TMT-B and discharge AM-PAC AC score. After 

accounting for the baseline AM-PAC score, age, sex, and NIHSS, the cFIM (cognitive, activity 

level measure) had the strongest relationship with Applied Cognition at six months.  

 

DISCUSSION 

The purpose of our study was to identify clinical rehabilitation measures at time of discharge from 

ISR that predict activity limitation at six months after stroke. In our sample of individuals with 

mild-moderate stroke who were discharged from inpatient rehabilitation, approximately half 

experienced improvements in activity limitations. We identified discharge rehabilitation measures 

that correlated with activity limitation as measured by the AM-PAC and derived three regression 

models with these measures that predict each of the AM-PAC domains. Our models strongly 

predicted basic mobility and ADLs at six months (AM-PAC BM and DA, 51% and 41% variance 

respectively). These models comprised the rehabilitation measures of balance (BBS), functional 

limitations in motor-based activities (mFIM) and motor impairment (MI Total) in addition to 

covariates of age, stroke severity, sex, and the AM-PAC baseline scores. The third model, which 

comprised measures of functional limitations in cognitively-based activities (cFIM) and executive 

function impairment (TMT-B) and the same covariates, moderately predicted limitations in 

cognitively-complex daily tasks at six months (AM-PAC AC, 12% of variance). The results 

support our hypothesized relationships between the types of measures (motor vs cognitive; 

impairment vs activity) and the AM-PAC domains (Figure 1). Our results indicate that a 

constellation of common rehabilitation measures at time of discharge from inpatient rehabilitation 

can be used to predict activity limitations at six months’ follow-up in terms of basic mobility and 
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ADLs for individuals with mild to moderate stroke severity, though less so for cognitively-based 

daily activities.  

 

The rehabilitation measures which contributed to the predictive models have support throughout 

the literature as predictors for stroke recovery. In this study, the BBS and mFIM both predicted 

activity limitations in basic mobility and ADLs. The BBS at rehabilitation admission has been 

reported a predictor of ambulation status,20 which influences independence, quality of life, and 

disability at three months after stroke.10 Similarly, the mFIM has predicted subsequent functional 

independence,12 community level ambulation32,33 and quality of life at three months.10 The MI 

Total was a minor contributing predictor to our model. It has been identified as a predictor of upper 

limb function,33 ambulation recovery,21 and return to driving.34 However, prior studies are mixed 

as to its strength of prediction.21,32 The cFIM was the strongest predictor for activity limitations in 

cognitively-complex everyday tasks. This is consistent with other studies that have found it to be 

predictive of functional independence in everyday cognitive activities12 and return to driving.34 

Executive function, measured by the TMT-B, also contributed to the model, although less so. 

Executive function, as measured by the TMT-B, is known to predict functional independence and 

overall a main determinant of disability and mortality.26,35 

 

The modest predictive power of the AM-PAC AC model may be due to limitations of measures 

themselves; the TMT-B that has demonstrated a floor effect36 and the cFIM a ceiling effect.16,18 

The outcome measure, the AM-PAC AC domain, has also been reported to have a small ceiling 

effect.18 Lastly, there are inherent complexities in measuring applied cognitive tasks. Additional 
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standardized, performance-based measures of functional cognition may improve modeling of 

outcomes in future studies.  

 

Our study has important implications for rehabilitation clinicians. Clinical predictors such as age 

and initial NIHSS ultimately did not contribute to the predictive models of future activity 

limitations in this sub-population of patients with mild-moderate stroke who undergo acute 

inpatient rehabilitation. This study illustrates how certain common, standardized rehabilitation 

measures administered at discharge from ISR increase prediction of future activity limitations, 

which may inform outpatient planning and expectation setting at the transition from ISR, and may 

also inform targeted interventions. Secondly, the predictive strength of impairment level, motor-

based measures may support a focus on remediation of specific motor functions, such as balance 

and limb strength, over compensatory training during acute inpatient rehabilitation to ultimately 

achieve improved basic mobility. Lastly, post-stroke cognitive deficits are common even following 

a mild stroke and can have a substantial effect on recovery and functional outcomes.2 Our study 

showed that cognitive measures were associated to varying degrees with both AM-PAC domains 

BM and DA at six months, which highlights the importance of identifying and treating cognitive 

deficits in the rehabilitation setting even for motor-based activity limitations.  

 

Study limitations 

This study had several limitations. The data analyzed were collected over the course of clinical 

care. This has the benefit of representing real-world data with fewer constraints applied than in 

clinical trials. However, only measures deemed clinically relevant were administered. As such, not 

every measure was completed for every participant, which limited the measures that could be 
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considered as candidate predictors, particularly for the AC domain of the AM-PAC. Other 

limitations include multicollinearity of rehabilitation measures, which limited the types of analyses 

that could be conducted. PLSR was employed to mitigate the effects of multicollinearity. Lastly, 

the outcome measure utilized in this study is one of activity limitation, which does not distinguish 

between restitution and compensation of function. Instead, the study reflects the patients’ overall 

function in their environment following a stroke.  

 

CONCLUSIONS 

Selected, common impairment and activity level rehabilitation measures at time of discharge from 

acute inpatient rehabilitation are strong predictors of basic mobility and independence in motor-

based ADLs and more modestly in cognitively-based ADLs at six months. Future research 

directions include validating the predictive models in a separate and larger sample, exploring 

additional predictors for applied cognition and developing a decision-making tool for clinical 

practice.   
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Figure Captions 

Figure 1. Conceptual representation of the hypothesized relationships between the type of measure 

(cognitive/motor and impairment/activity based on the World Health Organization international 

classification of function) and the domain of the activity measure for post-acute care (AM-PAC). 

Note that these are non-quantitative representations, for visualization only, of the hypothesized 

relationships with AM-PAC domains. 

 

Figure 2. Univariate correlations of the AM-PAC BM, DA and AC at six months post-discharge 

and the four discharge measure predictors included in each AM-PAC regression model. Spearman 

correlation coefficients are shown at the top of the graphs, denoted by rho.  

Note. AM-PAC BM, DA, AC = activity measure for post-acute care basic mobility, daily activity, 

Applied Cognition; FIM = functional independence measure; d/c = discharge. * p < .05; **p < .01. 

 

 

Table 1. Descriptive data and group comparisons of participants included in analysis (N=141) who 

have both discharge and six month AM-PAC scores, versus participants excluded with missing 

AM-PAC data (N=132).  

Note. FIM = functional independence measure; MoCA = Montreal cognitive assessment ; NIHSS 

= National Institute of Health Stroke Scale; AM-PAC BM, DA, AC = activity measure for post-

acute care-basic mobility, daily activity, applied cognitive subscales. Values are mean ± standard 

deviation or frequency (percentage), unless otherwise noted. Mann-Whitney U and Chi-Square 

tests were conducted for group comparisons. Statistical significance was set at p < 0.05. 
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Table 2. Spearman correlations between the AM-PAC domains at six months and candidate 

predictor variables for each AM-PAC domain.  

Note. AM-PAC BM, DA, AC = activity measure for post-acute care-basic mobility, daily activity, 

applied cognitive subscales; NIHSS = National Institutes of Health stroke scale; BBS = Berg 

balance scale; MI = motricity index total; TMT = trail making test; FIM = functional independence 

measure. * p < .05; **p < .01. 

 

Table 3. Results of Partial Least Squares Regression (PLSR) models with the three AM-PAC 

domains as the outcome variables. Age, NIHSS, sex, and AM-PAC domain score from discharge 

were entered into the models as covariates.  

Note. AM-PAC BM, DA, AC = activity measure for post-acute care basic mobility, daily activity, 

applied cognitive subscales; BBS = Berg balance scale; cFIM = functional independence measure, 

cognitive subscale; d/c = discharge; mFIM = functional independence measure, motor subscale; 

MI = motricity index; NIHSS = National Institutes of Health stroke scale; TMT = trail making 

test.  
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Figure 1 
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Figure 2 
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Table 1. Descriptive data and group comparisons of participants included in analysis (N=141) who 

have both discharge and six month AM-PAC scores, versus participants excluded with missing 

AM-PAC data (N=132).  

 
Included 

participants 

Excluded 

participants 

Statistical 

Significance 

Age in Years    67.0 ± 14.9 69.4 ± 14.4 p=.15 

Education (Years; N [%]) 

    Less Than High School 

    Completed High School 

    Some College 

    Completed College 

    Graduate Degree 

    Other 

       

16 (11%) 

34 (24%) 

19 (14%) 

41 (29%) 

30 (21%) 

1 (1%) 

      

15 (11%) 

36 (27%) 

14 (11%) 

40 (30%) 

25 (19%) 

2 (2%) 

 p=.93 

Gender 

    Male 

    Female 

 

76 (54%) 

65 (46%) 

 

70 (53%) 

62 (47%) 

 p=.89 

Marital Status 

    Never married 

    Married 

    Widowed 

    Separated 

    Divorced 

    Domestic partner 

    Other 

 

16 (14%) 

62 (56%) 

11 (10%) 

1 (1%) 

6 (5%) 

2 (2%) 

13 (12%) 

 

9 (9%) 

65 (65%) 

10 (10%) 

1 (1%) 

6 (6%) 

3 (3%) 

6 (6%) 

 p=.64 

Prior Employment 

    Employed 

    Unemployed 

    Student 

    Disabled 

    Retired 

    Other 

 

50 (36%) 

11 (8%) 

2 (1%) 

8 (6%) 

70 (50%) 

0 (0%) 

 

48 (36%) 

11 (8%) 

0 (0%) 

3 (2%) 

69 (52%) 

1 (1%) 

 p=.41 

Ethnicity 

    White 

    Black 

    Hispanic 

    Asian 

    Other 

 

80 (57%) 

24 (17%) 

16 (11%) 

13 (9%) 

8 (6%) 

 

80 (61%) 

14 (11%) 

11 (8%) 

15 (11%) 

12 (9%) 

 p=.38 

Stroke Type 

    Ischemic 

    Hemorrhage 

 

115 (82%) 

26 (18%) 

 

117 (89%) 

15 (11%) 

 p=.10 

First Time Stroke 

    Yes 

    No 

 

110 (78%) 

31 (22%) 

 

98 (74%) 

34 (26%) 

 p=.47 

Acute Length of Stay in Days 10.1 ± 11.3 10.6 ± 8.9 p=.09 

Rehab Length of Stay in Days 14.7 ± 7.6 15.3 ± 8.8 p=.73 
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Lesion Side (N) 

    Right 

    Left 

    Bilateral 

 

66 (47%) 

61 (43%) 

14 (10%) 

 

68 (51%) 

54 (41%) 

10 (8%) 

 p=.66 

Charlson Comorbidity Index 

(median [range]) 
1 (0-8) 1 (0-9) p=.25 

BMI Index 27.2 ± 7.7 25.7 ± 5.4 p=.11 

NIHSS 7.9 ± 7.5 7.6 ± 6.2 p=.73 

Admission FIM Cognitive 26.7 ± 7.7 24.6 ± 7.7 p < .01 

Admission FIM Motor  40.0 ± 14.1 32.7 ± 13.7 p=.054 

Admission FIM Total 64.1 ± 20.2 58.4 ± 19.3 p < .05 

MoCA Total Score 20.3 ± 5.6 18.4 ± 5.4 p < .05 

AM-PAC BM 

    Discharge 

    Six Months 

 

51.9 ± 11.3 

56.3 ± 12.5 

 

51.3 ± 12.0 

– 

p=.56 

AM-PAC DA 

    Discharge 

    Six Months 

 

44.3 ± 9.8 

49.6 ± 15.2 

 

44.0 ± 11.5 

– 

p=.22 

AM-PAC AC 

    Discharge 

    Six Months 

 

40.2 ± 9.8 

44.9 ± 9.3 

 

39.1 ± 10.3 

– 

p=.33 

 
Note. FIM = functional independence measure; MoCA = Montreal cognitive assessment ; NIHSS = National Institute 

of Health Stroke Scale; AM-PAC BM, DA, AC = activity measure for post-acute care-basic mobility, daily activity, 

applied cognitive subscales. Values are mean ± standard deviation or frequency (percentage), unless otherwise noted. 

Mann-Whitney U and Chi-Square tests were conducted for group comparisons. Statistical significance was set at p < 

0.05. 
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Table 2. Spearman correlations between the AM-PAC domains at six months and candidate 

predictor variables for each AM-PAC domain.  

 

Note. AM-PAC BM, DA, AC = activity measure for post-acute care-basic mobility, daily activity, applied cognitive 

subscales; NIHSS = National Institutes of Health stroke scale; BBS = Berg balance scale; MI = motricity index total; 

TMT = trail making test; FIM = functional independence measure. * p < .05; **p < .01. 

 

  

 AM-PAC BM  

six months 

AM-PAC DA 

six months 

AM-PAC AC 

 six months 

Age 

n=141 
-.12 -.01 -.05 

NIHSS 

n=141 
-.20* -.35** -.21* 

MI Total 

n=115 
.49** .57** .18 

BBS 

n=136 
.69** .56** .28** 

TMT B  

n=92 
-.20 -.16 -.29** 

FIM Motor 

n=141 
.59** .65** .41** 

FIM Cognitive 

n=141 
.30** .33** .52** 

AM-PAC BM 

n=141 
.66** .59** .31** 

AM-PAC DA 

n=141 
.49** .60** .34** 

AM-PAC AC 

n=141 
.27** .31** .50** 
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Table 3. Results of Partial Least Squares Regression (PLSR) models with the three AM-PAC 

domains as the outcome variables. Age, NIHSS, sex, and AM-PAC domain score from discharge 

were entered into the models as covariates.  

 

Note. AM-PAC BM, DA, AC = activity measure for post-acute care basic mobility, daily activity, applied cognitive 

subscales; BBS = Berg balance scale; cFIM = functional independence measure, cognitive subscale; d/c = discharge; 

mFIM = functional independence measure, motor subscale; MI = motricity index; NIHSS = National Institutes of 

Health stroke scale; TMT = trail making test.  

 

  

Model 

Number of 

PLSR 

Components 

Adjusted 

R2 

PLSR Component 

Variables 
Beta Weights 

AM-PAC BM  

6 Months 

n=110 

1 .51 

BBS 

MI Total 

mFIM 

AM-PAC BM d/c 

.25 

.02 

.01 

.31 

AM-PAC DA 

6 Months 

n=110 

1 .41 

BBS 

MI Total 

mFIM 

AM-PAC DA d/c 

.01 

.03 

.30 

.29 

AM-PAC AC 

6 Months 

n=88 

1 .12 

TMT B 

cFIM 

AM-PAC AC d/c 

-.01 

.27 

.20 
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STROBE Statement—checklist of items that should be included in reports of observational studies 
 Pg # Item 

No 

 

Recommendation 

Title and abstract  1 (a) Indicate the study’s design with a commonly used term in the title or the abstract 

 1-2  (b) Provide in the abstract an informative and balanced summary of what was done 

and what was found 

Introduction 
   

Background/rationale 4-5 2 Explain the scientific background and rationale for the investigation being reported 

Objectives 5-6 3 State specific objectives, including any prespecified hypotheses 

Methods 
   

Study design 6 4 Present key elements of study design early in the paper 

Setting 6-7 5 Describe the setting, locations, and relevant dates, including periods of recruitment, 

exposure, follow-up, and data collection 

Participants 6-7 6 (a) Cohort study—Give the eligibility criteria, and the sources and methods of selection of 

participants. Describe methods of follow-up 

Case-control study—Give the eligibility criteria, and the sources and methods of case 

ascertainment and control selection. Give the rationale for the choice of cases and controls 

Cross-sectional study—Give the eligibility criteria, and the sources and methods of 

selection of participants 

   (b) Cohort study—For matched studies, give matching criteria and number of exposed and 

unexposed 

Case-control study—For matched studies, give matching criteria and the number of 

controls per case 

Variables 7-9 7 Clearly define all outcomes, exposures, predictors, potential confounders, and effect 

modifiers. Give diagnostic criteria, if applicable 

Data sources/ 

measurement 

7-9 8* For each variable of interest, give sources of data and details of methods of assessment 

(measurement). Describe comparability of assessment methods if there 

is more than one group 

Bias 7,12 9 Describe any efforts to address potential sources of bias 

Study size 11-12 10 Explain how the study size was arrived at 

Quantitative variables 10-11 11 Explain how quantitative variables were handled in the analyses. If applicable, 

describe which groupings were chosen and why 

Statistical methods 10-11 12 (a) Describe all statistical methods, including those used to control for confounding 

   (b) Describe any methods used to examine subgroups and interactions 

   (c) Explain how missing data were addressed 

   (d) Cohort study—If applicable, explain how loss to follow-up was addressed 

Case-control study—If applicable, explain how matching of cases and controls was addressed 

Cross-sectional study—If applicable, describe analytical methods taking account of 

sampling strategy 

   (e) Describe any sensitivity analyses 

Continued on next page    
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Results   

Participants 11-2 13* (a) Report numbers of individuals at each stage of study—eg numbers potentially eligible, 

examined for eligibility, confirmed eligible, included in the study, completing follow-up, 

and analysed 

   (b) Give reasons for non-participation at each stage 

   (c) Consider use of a flow diagram 

Descriptive 

data 

11-12, 

Table 1 

14* (a) Give characteristics of study participants (eg demographic, clinical, social) and information 

on exposures and potential confounders 

   (b) Indicate number of participants with missing data for each variable of interest 

   (c) Cohort study—Summarise follow-up time (eg, average and total amount) 

Outcome data Table 1 15* Cohort study—Report numbers of outcome events or summary measures over time 

   Case-control study—Report numbers in each exposure category, or summary measures of 

exposure 

   Cross-sectional study—Report numbers of outcome events or summary measures 

Main results 12-13 16 (a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their 

precision (eg, 95% confidence interval). Make clear which confounders were adjusted for and 

why they were included 

   (b) Report category boundaries when continuous variables were categorized 

   (c) If relevant, consider translating estimates of relative risk into absolute risk for a meaningful 

time period 

Other analyses  17 Report other analyses done—eg analyses of subgroups and interactions, and sensitivity 

analyses 

Discussion 
   

Key results 13 18 Summarise key results with reference to study objectives 

Limitations 15-16 19 Discuss limitations of the study, taking into account sources of potential bias or imprecision. 

Discuss both direction and magnitude of any potential bias 

Interpretation 13-16 20 Give a cautious overall interpretation of results considering objectives, limitations, multiplicity 

of analyses, results from similar studies, and other relevant evidence 

Generalisability 15 21 Discuss the generalisability (external validity) of the study results 

Other information 
 

Funding 22 Give the source of funding and the role of the funders for the present study and, if 

applicable, for the original study on which the present article is based 

 

*Give information separately for cases and controls in case-control studies and, if applicable, for 

exposed and unexposed groups in cohort and cross-sectional studies. 

 
Note: An Explanation and Elaboration article discusses each checklist item and gives methodological 

background and published examples of transparent reporting. The STROBE checklist is best used in 

conjunction with this article (freely available on the Web sites of PLoS Medicine at 

http://www.plosmedicine.org/, Annals of Internal Medicine at http://www.annals.org/, and Epidemiology at 

http://www.epidem.com/). Information on the STROBE Initiative is available at www.strobe-statement.org. 
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