Patient-reported indices of functioning and well-being are increasingly considered to be essential for adequately describing the health-related states of stroke survivors, and for fully understanding the effectiveness of stroke interventions and rehabilitation programs.  In recent years, several patient-reported health status assessments targeting the consequences of stroke have been developed (Doyle et al., 2004; Duncan et al., 1999; Hilari, Byng, Lamping, & Smith, 2003; Williams, Weinberger, Harris, Clark, & Biller, 1999).  All of these measures include scales designed to assess communicative functioning and two of them (Doyle et al., 2004; Hilari et al., 2003) have been specifically validated in persons with aphasia.  Nevertheless, performance-based measures of language impairment and clinician-reported rating scales continue to serve as the primary means of assessing treatment outcome in clinical practice (Simmons-Mackie, Threats, & Kagan, 2005) and as endpoints in most studies examining the efficacy and effectiveness of aphasia treatment (Holland & Thompson, 1998).  The problem with such measures is that many of them bear only a limited relation to the disablement experience of the aphasic adult, and as such, are not meaningful to those individuals who are most affected by the condition (Patrick, 2003).  Further, the extent to which such measures may serve as accurate predictors of patient-reported communication difficulty and communication related distress is currently unknown.  As such, the purpose of this investigation was to examine the extent to which performance-based measures of language impairment (i.e., SPICA and 55-item RTT), and clinical ratings of aphasia severity (i.e., BDAE Severity Rating Scale) obtained at 3 MPO, predicted 12-month patient-reported communication difficulty and distress as measured by the Burden of Stroke Scale (Doyle, McNeil, Hula, & Mikolic, 2003)  

METHOD

Participants

The participants described in this report represent a sub-sample of 180 community dwelling stroke survivors who completed a longitudinal investigation examining the test-retest reliability, concurrent validity, and sensitivity to change of the Burden of Stroke Scale (BOSS) (Doyle et al., 2004)  The current study sample was comprised of 33 left-hemisphere brain-injured adults whose mean age was 58.1 years.  At study entry, all participants were 3 MPO of a single left-hemisphere CVA, performed at or below the 95th percentile for left-brain-injured adults on the Shortened Porch Index of Communication Ability (SPICA) (ref), and were judged by experienced speech/language pathologists to have aphasia.  Fifteen of these participants (45%) were male, and 10 (30%) were non-Caucasian.  Table 1 displays additional sample demographic and clinical characteristics at study entry. 

Procedures

Participants were assessed by study SLPs at 3 and 12 MPO using the following standardized measures: the BDAE Severity Rating Scale (ref), the 55-item Revised Token Test (RTT) (Arvedson, McNeil, & West, 1986);  the SPICA (ref), the Medical Outcomes Study Social Support Scale (MOS-SSS) (Sherbourne & Stewart, 1991), the Geriatric Depression Scale (GDS) (Yesavage, Brink, Rose, & et al., 1982), and the BOSS (Doyle et al., 2004).  All assessments were administered in a standardized manner and were completed within seven calendar days at each assessment point.  Participants also reported annual household income (SES) using a 7-point ordinal scale
.  

Variables of Interest

Predictor variables examined in this study included the 3 MPO scores for the (a) BDAE Severity Rating Scale, (b) 55-item RTT, (c) SPICA, (d) MOS-SSS, (e) GDS, (f) BOSS Communication Difficulty Scale, (g) BOSS Communication Distress Scale and (h) patient-reported SES.  The GDS, MOS-SSS, and SES variables were examined as they have been reported to influence patient reports of functioning and well-being (cf., Cruice, Worrall, Hickson, & Murison, 2003; Hilari, Wiggins, & Roy, 2003). The dependent variables of interest were the 12 MPO BOSS Communication Difficulty Scale score, and the 12 MPO BOSS Communication Distress Scale score (Doyle et al., 2003).

Analyses

Pearson product moment correlations were calculated to investigate the relationship between the predictor and dependent variables.  These data are displayed in Table 2.  Subsequent to these analyses, stepwise regression models were constructed for each dependent variable by including only significant predictor variables into the models (p < .05).  We employed stepwise regression procedures as they permit examination of the best-fit model of predictor variables (i.e., those accounting for the largest proportion of error variance).  A sample size of 33 participants was considered to be sufficient for these analyses based upon Glass and Hopkins (1996) recommendation of at least 5 cases per predictor variable. 

Because our research question was specifically focused on the predictive validity of 3-month performance-based language impairment measures on 12-month patient-reported communication difficulty and distress, we entered the MOS-SSS and GDS scores into the respective regression models first to permit an examination of the predictor variables of interest, independent of the influence of these more general, but significantly correlated variables.  Subsequently we added the remaining significant predictor variables to each regression model.

RESULTS

Communication Difficulty

Five 3-month predictor variables including the BOSS Communication Difficulty, BOSS Communication Distress, SPICA, RTT, and BDAE scores were entered into the regression model for prediction of 12-month BOSS Communication Difficulty scores. Only 3-month BOSS Communication Difficulty (( = .470, t = 3.878, p = .001) and BDAE scores entered significantly (B = -.449, t = -3.616, p = .001). These two variables accounted for 30% and 17% of the error variance, respectively.  Neither the SPICA nor the 55-Item RTT were significant predictors. Thus, stroke survivors with aphasia who reported higher levels of communication difficulty and were rated lower on the BDAE at 3 MPO also reported higher levels of communication difficulty at 12 MPO.  Conversely, those who reported little communication difficulty and were rated higher on the BDAE at 3 MPO reported less communication difficulty at 12 MPO.

Communication Distress

Four 3-month predictor variables including the BOSS Communication Difficulty, BOSS Communication Distress, SPICA and BDAE scores were entered into the regression model for prediction of 12-month BOSS Communication Distress scores.  Two control predictor variables, MOS-SSS (( = -.288, t = -2.530, p = .017) and GDS scores ((= .359, t = 3.248, p = .003) entered significantly as did the 3-month BOSS Communication Difficulty ((= -.381, t = -3.404, p = .002) and BDAE scores (( = .288, t = 2.624, p = .014). The MOS-SSS and GDS scores accounted for 42% of the variance.  BDAE scores were entered next and accounted for an additional 18% of the variance, while the 3-month BOSS Communication Distress score was entered last and accounted for an additional 7% of the error variance.  The SPICA was not a significant predictor.  Therefore, stroke survivors with aphasia who reported lower levels of social support, higher levels of depression and more communication difficulty, and who were rated lower on the BDAE at 3 MPO, reported more communication distress at 12-months post stroke.  Similarly, those who reported higher levels of social support, lower levels of depression, less communication difficulty and were rated higher on the BDAE at 3 months, reported less communication distress at 12 months.

DISCUSSION

These findings indicate that aphasic adults’ perceptions of their communication difficulty and communication related distress at one year post onset of stroke may not be predicted by commonly used language impairment measures.  Further, they support the argument for directly assessing patient-reported functioning and well-being as an important and independent indicator of treatment outcome.  
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Subject
	Gender/

Race1
	Age
	SES2
	Years of Education
	Lesion 

Type3
	55-Item RTT

Percentile4
	SPICA

Percentile5
	BDAE6 



	1
	F/NC
	68
	1
	9
	1
	73
	56
	3

	2
	F/NC
	32
	1
	16
	1
	33
	89
	3

	3
	M/C
	65
	5
	15
	1
	89
	64
	5

	4
	M/C
	59
	2
	16
	1
	71
	62
	2

	5
	F/C
	73
	4
	13
	1
	75
	49
	2

	6
	M/NC
	32
	6
	14
	2
	69
	76
	4

	7
	F/NC
	54
	6
	16
	1
	87
	74
	4

	8
	M/C
	56
	3
	19
	2
	20
	77
	2

	9
	M/C
	41
	1
	12
	1
	93
	73
	4

	10
	F/C
	67
	6
	16
	2
	63
	68
	3

	11
	M/C
	66
	6
	18
	1
	84
	65
	3

	12
	M/NC
	54
	1
	11
	1
	87
	72
	4

	13
	F/NC
	60
	1
	11
	1
	88
	95
	4

	14
	F/C
	81
	6
	15
	1
	74
	74
	3

	15
	F/C
	65
	5
	12
	2
	4
	32
	0

	16
	M/C
	61
	1
	14
	1
	65
	44
	3

	17
	F/C
	37
	1
	14
	1
	88
	76
	4

	18
	F/NC
	52
	2
	12
	1
	92
	60
	4

	19
	M/C
	51
	1
	17
	2
	94
	88
	4

	20
	F/NC
	34
	2
	13
	2
	96
	94
	4

	21
	M/C
	67
	1
	11
	1
	88
	71
	4

	22
	F/C
	66
	1
	10
	1
	89
	84
	3

	23
	F/C
	87
	2
	8
	1
	52
	42
	4

	24
	F/C
	90
	3
	16
	1
	53
	58
	4

	25
	F/C
	53
	7
	12
	2
	25
	57
	2

	26
	F/C
	74
	2
	12
	2
	49
	73
	4

	27
	M/NC
	53
	6
	12
	1
	89
	87
	4

	28
	M/NC
	42
	6
	14
	1
	82
	88
	4

	29
	M/C
	41
	6
	18
	1
	93
	86
	4

	30
	F/C
	61
	1
	12
	1
	85
	82
	3

	31
	M/C
	54
	6
	22
	1
	47
	72
	4

	32
	F/C
	73
	6
	14
	1
	78
	88
	4

	33
	M/C
	47
	3
	16
	1
	37
	65
	3

	Mean
	
	58.1
	3.3
	13.9
	
	70.06
	70.94
	3.42

	SD
	
	14.9
	2.2
	3.0
	
	24.43
	15.49
	.87

	Range
	
	32-90
	1-6
	8-22
	
	4-96
	32-95
	1-5


1 NC = Non-Caucasian;  C = Caucasian

2SES; 1 < $10,000; 2 = $10,000 - $20,000; 3 = $20,000 - $30,000; 4 = $30,000 - $40,000; 5 = $40,000 - $50,000; 6 > $50,000; 7 = No Response

3 1 = thrombo-embolic; 2 = hemorrhagic

4 55-Item Revised Token Test (Arvedson, McNeil, & West, 1986)

5 Shortened Porch Index of Communication Ability (DiSimoni, Keith, & Darley, 1980)

6 Boston Diagnostic Aphasia Examination Severity Rating Scale (Caplan…)




Table 2.

Correlations between predictor variables and 12-month patient reported communication difficulty and distress scales

	                                         Dependent Variables

	3- Month Independent (Predictor) Variables
	12-Month Patient-Reported

Communication Difficulty
	12-Month Patient-Reported

Communication Distress

	Patient-Reported

Communication Difficulty


	.628***
	.543***

	Patient-Reported

Communication Distress


	.536***
	.646***

	SES


	.004
	-.336

	MOS-SSS


	-.364*
	-.585***

	GDS


	.218
	.504**

	SPICA


	-.463**
	-.449*

	RTT


	-.385*
	-.316

	BDAE


	-.623***
	-.542***


* p < 0.05; ** p < .01; *** p < .001


Table 3.

Stepwise regression models predicting 12-month BOSS Communication Difficulty and Distress Scores.

	
	B
	β
	t
	p

	12-Month BOSS Communication Difficulty
	
	
	
	

	MOS-SSS
	-.125
	-.120
	-.988
	.331

	BOSS Communication Difficulty Scale at 3 Months
	.471
	.470
	3.878
	.001

	BDAE
	-9.303
	-.449
	-3.616
	.001

	
	
	
	R2 =
	.618

	
	
	
	Adj. R2 =
	.579

	12-Month BOSS Communication Distress
	
	
	
	

	MOS-SSS
	-.400
	-.288
	-2.530
	.017

	GDS
	2.606
	.359
	3.248
	.003

	BDAE
	-10.529
	-.381
	-3.404
	.002

	BOSS Communication Difficulty Scale at 3 Months
	.385
	.288
	2.624
	.014

	
	
	
	R2 =
	.712

	
	
	
	Adj. R2 =
	.671
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� 1 < $10,000;  2 = $11-20,000;  3 = $21-30,000; 4 = $31-40,000; 5 = $41-50,000; 6 > $50,000;  7 = No Response





