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• Dual-screening of titles/abstracts and full-text

• Both reviewers extracted data (i.e., agreement = 97.48%)  

• 30-40% of stroke survivors experience aphasia1

primarily impacting their speaking, listening, reading 

and writing skills, and in some cases, other cognitive 

skills (e.g., attention).2

• Measurement tool use in aphasia rehabilitation is 

inconsistent.

• Steps have been taken to improve measurement 

practice in aphasia rehabilitation (e.g., core outcome 

set.)5-6

• Average significant change on these outcome 

measures remains unknown.
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1. Classification of interventions and outcome 

measures according to their association with health 

and health-related domains (e.g., QOL) (not 

presented here)

2. Calculation of the mean significant change reported 

on the most frequently-used and most relevant 

outcome measures

3. Determine if the SES significantly differed across 
subgroups for the various outcome measures (i.e., 
time post onset, dosage, treatment type)
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Subgroup and Sensitivity Analyses

Summary effect, Confidence Interval (CI)

WAB CETI BNT

PP IG PP IG PP IG

Acute n/a

N=2

10.51*

7.19-13.82

n/a n/a n/a n/a

Chronic 

N=52

4.52*

3.72-5.32

N=4

2.30*

.34-4.26

N=16

10.94*

6.59-15.29

n/a n/a n/a

Intensive

N=18

5.34

3.98-6.70

N=5

5.49*

1.26-9.71

N=7

10.35

5.95-14.75

n/a

N=25

2.60

1.02-4.18

n/a

Distributed

N=33

4.11

3.17-5.06

n/a

N=10

10.65 

4.82-16.47

n/a

N=36

3.80

2.70-4.90

n/a

Impairment

N=32

4.42

3.09-5.76

N=4

3.70*

.35-7.06

n/a n/a

N=23

3.33

2.19-4.47

n/a

A/P

N=6

5.10

1.73-8.47

n/a n/a n/a

N=5

3.89

1.62-6.15

n/a

Integrated

N=15

6.48

4.38-8.57

n/a n/a n/a

N=8

3.34

1.17-5.51

n/a

Note: Subgroup analyses are bolded. Sensitivity analyses are starred. N = number of studies included in the 

analysis, not participant N. None of the subgroup analyses were significant (p > .05), suggesting that the overall

summary effect sizes did not vary based on these variables (i.e., TPO, dosage, treatment type).

• Benchmarks have been established to evaluate 

overall aphasia severity (WAB-AQ), functional 

communication (CETI) and naming ability (BNT). 

• More work is needed to identify change metrics 

on additional assessments that span the ICF. 

Pre-Post Single Group 

(Study n=70)

Independent Groups 

(Study n= 8)

WAB
Study n=53

Sub.n=522

CETI
Study n=17

Sub.n=208

BNT
Study n=5

Sub. n=101

WAB
Study n=6

Sub. n=218

BNT
Study n=36

Sub. n=347

Publication Bias 

(e.g., funnel plots) 

Heterogeneity

(i.e., Q, df, p-value)

Subgroup and sensitivity analyses 

(i.e., random-effects with pooled-tau)

TPO Dose
Treatment 

Type
TPO

Treatment 

Type
Dose

Random-effects meta-analysis

Raw unstandardized mean 

difference

Pre M(SD); Post M(SD)

Pre-Post r

Effect Direction (+/- Post-Pre)

Random-effects meta-analysis

Raw unstandardized mean difference 

Exp. (E) M(SD); E Post M(SD)

Cont. (C) Pre M(SD); C Post M(SD)

Average Pre-Post r

Effect Direction (+/- E Post– C Post)

Stage 2: Meta-analyses

Screening

Included

Eligibility

Identification Databases

(n =  15,809)

Other sources

(n =  151)

Records after duplicates removed

(n =  9285)

Titles and 

abstracts

(n = 9285)

Excluded 

(n =  8428)

Full-text articles

(n =  858)

Excluded  

(n = 548)

Studies included in 

qualitative 

synthesis

(n = 310)

Studies included in 

quantitative 

synthesis

(n = 107)

PRISMA Flow 

Diagram7

Stage 1: Systematic Review 

Pre-Post Single Group Meta-analyses

Independent Group Meta-analyses

Model Study name Statistics for each study Difference in means and 95%  CI

Difference Lower Upper 
in means limit limit p-Value

Aftonomos et al. 1999 9.100 5.571 12.629 0.000
Archibald et al. 2009 6.350 -0.659 13.359 0.076
Babbit & Cherney 2015 7.300 4.866 9.734 0.000
Bakheit et al. 2005 23.100 19.866 26.334 0.000
Ball et al. 2011 5.070 0.344 9.796 0.036
Beeson et al. 2003 -0.840 -2.363 0.683 0.280
Boles 1997 3.400 -0.688 7.488 0.103
Breier et al. 2006 2.230 -2.116 6.576 0.315
Brown & Chobor 1989 8.400 4.771 12.029 0.000
Cherney et al. 2008 3.700 -3.654 11.054 0.324
Cherney & Halper 2008 2.100 -2.547 6.747 0.376
Cherney 2010 2.390 -3.342 8.122 0.414
Doyle et al. 1987 3.600 2.353 4.847 0.000
Duncan et al. 2016 2.620 -1.708 6.948 0.235
Edmonds & Kiran 2006 10.000 0.202 19.798 0.045
Edmonds et al. 2009 8.270 5.912 10.628 0.000
Edmonds et al. 2014 6.170 3.098 9.242 0.000
Falconer & Antonucci 2012 2.850 0.650 5.050 0.011
Faroqi-Shah 2008 7.400 4.693 10.107 0.000
Faroqi-Shah 2013 17.600 6.160 29.040 0.003
Ferguson et al. 2012 5.250 -0.659 11.159 0.082
R.K. Johnson et al. 2008 0.530 -12.161 13.221 0.935
M.L. Johnson et al. 2014 13.050 3.350 22.750 0.008
Kendall et al. 2008 5.650 3.333 7.967 0.000
Kendall et al. 2014 4.900 1.793 8.007 0.002
Kendall et al. 2015 3.970 0.805 7.135 0.014
Kiran & Thompson 2003 8.220 3.179 13.261 0.001
Kiran 2005 -2.130 -8.985 4.725 0.542
Kiran & Johnson 2008 4.000 1.570 6.430 0.001
Kiran 2008 9.060 5.397 12.723 0.000
Kiran & Sandberg 2009 2.830 0.187 5.473 0.036
Kiran et al. 2011 3.130 0.031 6.229 0.048
Lesser et al. 1986 6.510 2.278 10.742 0.003
Macauley 2006 1.030 -1.147 3.207 0.354
Marshall et al. 2015 2.300 -4.982 9.582 0.536
Milman et al. 2014a 5.600 3.442 7.758 0.000
Milman et al. 2014b 7.700 -1.088 16.488 0.086
Mozeiko et al. 2016_I 8.300 4.125 12.475 0.000
Mozeiko et al.2016_D 2.880 -0.981 6.741 0.144
Purdy & Wallace 2015 3.360 0.692 6.028 0.014
Raymer et al. 2006a 4.080 -2.875 11.035 0.250
Raymer et al. 2006b 4.790 1.735 7.845 0.002
Raymer et al. 2012 6.490 -0.421 13.401 0.066
Rider et al. 2008 1.130 -1.648 3.908 0.425
Rodriguez et al. 2006 3.050 -0.121 6.221 0.059
Rose et al. 2013 4.520 1.516 7.524 0.003
Sandberg et al. 2015 3.800 0.597 7.003 0.020
Schneider & Thompson 2003 4.170 1.500 6.840 0.002
Silkes 2015 1.200 -2.410 4.810 0.515
Steele et al. 2014 3.500 0.236 6.764 0.036
Thompson et al. 2003 2.180 -1.847 6.207 0.289
Waller et al. 1998 7.000 0.992 13.008 0.022
Wilson et al. 2012 6.180 2.022 10.338 0.004

Random 5.025 3.952 6.099 0.000
-25.00 -12.50 0.00 12.50 25.00

Negative Effect Positive Effect

Western Aphasia Battery (WAB) Q=50.79, p=.52, I2=0

Model Study name Statistics for each study Difference in means and 95% CI

Difference Lower Upper 
in means limit limit p-Value

Babbit et al. 2015 11.400 7.785 15.015 0.000
Aftonomos et al. 1999 19.800 12.995 26.605 0.000
van der Gaag et al. 2005 9.700 -0.794 20.194 0.070
Barthel et al. 2008 9.200 -2.673 21.073 0.129
Rose et al. 2013 9.290 4.611 13.969 0.000
Edmonds et al. 2014 32.670 25.828 39.512 0.000
Rodriguez et al. 2013 13.700 3.254 24.146 0.010
Steele et al. 2014 17.800 6.306 29.294 0.002
Wilson et al. 2012 11.625 5.700 17.550 0.000
Code et al. 2010 12.500 -2.981 27.981 0.114
Raymer et al. 2012 -5.093 -14.893 4.706 0.308
Wambaugh et al. 2012 7.500 -1.144 16.144 0.089
Nickels & Osborne 2016 -0.750 -10.464 8.964 0.880
Archibald et al. 2009 10.000 -1.316 21.316 0.083
Johnson et al. 2008 12.656 -2.868 28.181 0.110
Milman et al. 2014a 1.067 -5.993 8.126 0.767
Sorin-peters & Behrmann 1995 -2.333 -16.751 12.084 0.751

Random 10.371 6.079 14.663 0.000
-25.00 -12.50 0.00 12.50 25.00

Negative Effect Positive Effect

Communicative Effectiveness Index (CETI) Q=16.47, p=.42, I2=2.86

Model Study name Statistics for each study Difference in means and 95% CI

Difference Lower Upper 
in means limit limit p-Value

Aftonomos et al. 1997 11.100 5.461 16.739 0.000

Babbit et al. 2015 4.100 1.841 6.359 0.000

Breier et al. 2006 -1.000 -5.610 3.610 0.671

Edmonds & Kiran 2006 16.633 0.187 33.079 0.047

Edmonds et al. 2009 8.000 3.999 12.001 0.000

Falconer & Antonucci 2012 2.750 -2.540 8.040 0.308

Ferguson et al. 2012 2.750 -0.488 5.988 0.096

Fridrikson et al. 2006 0.667 -1.689 3.022 0.579

Kendall et al. 2008 3.600 0.951 6.249 0.008

Kendall et al. 2014 0.125 -2.825 3.075 0.934

Kendall et al. 2015 3.270 -0.081 6.621 0.056

Kiran & Thompson 2003 7.305 -0.076 14.686 0.052

Kiran 2005 4.980 0.431 9.529 0.032

Kiran and Johnson 2008 9.000 -1.540 19.540 0.094

Kiran 2008 13.000 6.126 19.874 0.000

Kiran et al. 2011 0.660 -2.723 4.043 0.702

Kurland et al. 2014 -2.200 -7.994 3.594 0.457

Lacey et al. 2010 7.333 2.622 12.045 0.002

MacGregor et al. 2015 4.420 3.097 5.743 0.000

Milman et al. 2014b 6.333 -1.029 13.696 0.092

Mohr et al. 2014 4.370 0.577 8.163 0.024

Nettleton & Lesser 1991 2.300 -1.485 6.085 0.234

Nickels & Osborne 2016 2.000 -3.934 7.934 0.509

Raymer et al. 2006a 1.000 -1.702 3.702 0.468

Raymer et al. 2006b 1.220 -1.258 3.698 0.335

Raymer et al. 2012 -0.125 -5.473 5.223 0.963

Rider et al. 2008 3.667 0.210 7.124 0.038

Rodriguez et al. 2006 2.250 -8.701 13.201 0.687

Rodriguez et al. 2013 2.400 -3.661 8.461 0.438

Rose et al. 2013 7.455 3.549 11.360 0.000

Sandberg et al. 2009 0.990 -6.554 8.534 0.797

Sandberg et al. 2015 2.460 0.552 4.368 0.012

Schwartz et al. 1994 7.833 2.516 13.151 0.004

Silkes et al. 2015 2.500 0.803 4.197 0.004

van Hees et al. 2013 5.000 -0.159 10.159 0.057

Votruba et al. 2013 1.200 -1.463 3.863 0.377

Random 3.304 2.428 4.180 0.000

-25.00 -12.50 0.00 12.50 25.00

Negative Effect Positive Effect

Boston Naming Test Q=42.17, p=.19, I2=17.01

METHODS
Eligibility criteria 

• Behavioral aphasia treatment studies (i.e., n ≥ 3)

• Used standardized outcome measure to measure 

change 

• Meta-analyses were conducted using Comprehensive Meta-analysis 

Software(CMA).7

Model Study name Statistics for each study Difference in means and 95% CI

Difference Lower Upper 
in means limit limit p-Value

Altmann et al. 2014 0.639 -2.692 3.969 0.707

Des Roches et al. 2015 2.800 -1.678 7.278 0.220

Godecke et al. 2012 8.980 4.449 13.511 0.000

Godecke et al. 2014 12.270 7.394 17.146 0.000

Katz & Wertz, 1997 3.200 -0.538 6.938 0.093

Maher et al. 2006 3.565 -0.983 8.113 0.124

Random 5.047 1.638 8.456 0.004

-25.00 -12.50 0.00 12.50 25.00

Negative Effect Positive Effect

Western Aphasia BatteryWestern Aphasia Battery (WAB) Q=5.26, p=.39, I2=4.87

Favors 

Experimental 

Favors 

Control

Model Study name Statistics for each study Difference in means and 95% CI

Difference Lower Upper 
in means limit limit p-Value

Altmann et al. 2013 0.860 -3.156 4.876 0.675

Des Roches et al. 2015 1.594 -1.750 4.938 0.350

Maher et al. 2006 -0.400 -6.085 5.285 0.890

Raglio et al. 2016 0.000 -3.568 3.568 1.000

Wilssens et al. 2015 -1.200 -7.905 5.505 0.726

Random 0.554 -1.325 2.433 0.564

-25.00 -12.50 0.00 12.50 25.00

Negative Effect Positive Effect

Boston Naming TestBoston Naming Test (BNT) Q=.858, p=.93, I2=0

Favors 

Experimental 

Favors 

Control

Excluded  

(n = 232)
No WAB-AQ/CETI/BNT=203 

Could not obtain data=19   

Duplicate data set=7 

N of 2=2

Not a treatment study=1


