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Objectives: Semantic feature analysis (SFA) is a treatment to improve word retrieval ability
by strengthening impaired semantic networks. A large number of studies have reported
the efficacy of SFA treatment on trained items, but its generalization effects on untrained
items, discourse production or standardized language measures are controversial. Through
the use of meta-analyses, the current study aimed to provide a systematic review of the
treatment and generalization effects of SFA for individuals with aphasia. Methods: A sys-
tematic search based on 5 databases (DBPIA, RISS, EBSCOhost, ProQuest, PubMed) identi-
fied 11 studies which met the inclusion criteria. Effect sizes were calculated using Cohen’s d
and robust improvement rate difference for naming and discourse production. We ana-
lyzed the standardized mean difference for standardized language measures. Results: Re-
sults demonstrated medium to large effect sizes for trained items, but small effect sizes for
untrained items. For discourse production, effect sizes varied from small to large depend-
ing on the types of outcome measures. SFA treatment approach contributed to improving
overall language ability, but its generalization effects onto naming domains from standard-
ized language tests seem to be limited. Conclusion: SFA treatment was effective for im-
proving naming ability on trained items and increasing overall language ability. However,
its generalization effects were relatively limited for untrained items, discourse production
and standardized naming tests. These results suggest that researchers and clinicians should
consider several factors which may affect the treatment efficacy of a SFA approach for indi-
viduals with aphasia.
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Table 1. Criteria for inclusion and exclusion

Inclusion criteria Exclusion criteria

Research design  Single-subject design Group design
Qualitative research

Pre-post case study

Participant Aphasia due to stroke Sensory deficits
Severe dysarthria or apraxia
History of neurological disease
TBI
Right-hemisphere stroke
Left-handed
Multilingual
Less than 6 months since
stroke onset
Intervention SFA, modified SFA SFA with other intervention
approach approaches
Stimuli Noun Verb
Dependent WAB AQ Other measures
measures BNT

Confrontation naming
Percentage of nouns retrieved
Percentage of verbs retrieved
Number of ClUs (average)
ClUs per minute

Percentage of ClUs

TBI=traumatic brain injury; SFA=semantic feature analysis; WWAB=Western Apha-
sia Battery (Kertesz, 1982, 2006); AQ=Aphasia Quotient; BNT=Boston Naming Test
(Kaplan, Goodglass, & Weintraub, 1983, 2001); ClUs =correct information units.

Records identified through database search (N =353)

PubMed (N=183)
ProQuest (N =88)
EBSCOhost (N=72)
RISS (N =10)
DBPIA (N=0)

Records exluded

Records removed if duplicated
(N=305)

Non-relevant SFA (N=274)
Non-relevant aphasia (N = 2)
Not a single-subject design (N=2)

Review research (N=2)
Not a monolingual (N=2)

Inclusion criteria

Records after on basis of title and abstract
(N=23) (N=0)

Abstract, poster, thesis, conference paper

Subject: aphasia

Intervention: SFA ‘
Design: single-subject design

Full-text available
(N=23)

—»| Records excluded

Outcomes: WAB AQ, BNT, confrontation
naming, # words (average), %

SFA with other intervention approaches (N = 6)

nouns retrieved, % verbs retrieved,
# ClUs (average), ClUs/min, %CIUs

Studies included in meta analysis
(N=11)

Verb treatment (N=4)
Language test scores not provided (N =2)

Figure 1. Flowchart of studies included from database search. SFA=semantic feature analysis; WAB=\Western Aphasia Battery (Kertesz, 1982, 2006); AQ=Aphasia
Quotient; BNT=Boston Naming Test (Kaplan, Goodglass, & Weintraub, 1983, 2001); ClUs =correct information units.
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Table 2. Assessment of methodological quality of single-case experimental
designs

No. Title SCED quality score

1 Antonucci (2009) 85

2 Boyle (2004) 10.5

3 Conley & Coelho (2003) 8

4 Delong et al. (2015) 10

5 Falconer & Antonucci (2012) 8

6 Hashimoto & Frome (2011) 95

7 Kiran (2008) 105

8 Kiran & Thompson (2003) 105

9 Kristensson et al. (2015) 105

10 Rider et al. (2008) 10

" Wambaugh et al. (2013) 105
SCED =single-case experimental design.
o) EHA, WA} 7 AL A, EE g7 0] §5, AR A
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Table 3. The effects of SFA on confrontation naming for treated and untreated items

o

Effect size for treated items

Effect size for untreated items

Study Participant Aphasia type

Cohen's @®  RobustIRD® Magnitude of effect ~ Cohen’s ¢® Robust IRD®  Magnitude of effect

Boyle (2004) p Anomic 1 Large 1 Large

p2 Wernicke 9 Large 1 Large
Conley & Coelho (2003) p Broca 8 Large 79 Large
Delong et al. (2015) p Conduction 4.1 Small 6.28 Small

p2 Wernicke 13.88 Large 5.61 Small

p3 Broca 10.74 Large 3.38 Marginally small

p4 Anomic 2197 Large 444 Small
Hashimoto & Frome (2011) p1 Broca 9 Large 12 Small
Kiran (2008) p1 Conduction 1 Large 86 Large

p2 Conduction 1 Large 54 Moderate

p3 Conduction 6 Moderate 29 Small

p4 Broca 67 Moderate 5 Moderate

p5 Broca 43 Small -14 -
Kiran & Thompson (2003) p1 Fluent 78 Large 65 Moderate

p2 Fluent 1 Large 96 Large

p3 Fluent 84 Large -18 -

p4 Fluent 92 Large 77 Large
Kristensson et al. (2015) pl Wernicke 33 Small -5 -

p2 Mixed non-fluent 47 Small -17 -

p3 Broca 47 Small 09 Small
Rider et al. (2008) pl Transcortical motor ~ 3.86 Marginally small -.88 -

p2 Transcortical motor ~ 5.54 small 1.21 Marginally small

p3 Broca 297 Marginally small 1 Marginally small
\Wambaugh et al. (2013) o) Broca 5.32 Small

p2 Anomic 795 Medium

p3 Broca 9.28 Medium

p4 Broca 748 Medium

p5 Broca 1.26 Marginally small

p6 Broca 5.01 Small

p/ Broca 779 Medium

p8 Anomic 732 Medium

p9 Wernicke 962 Medium
SFA=semantic feature analysis; IRD =improvement rate difference.
2Small effect, 4.0< d<6.9; medium effect, 7.0< d<10.0; large effect, d>10.1.
®Small effect, IRD < .5; moderate effect, 5<IRD<.7; large effect, IRD> 7.
vis, 2005; Nicholas & Brookshire, 1993)7} A}-8-E|Q) 0, 4> ] (SD=4.94,N=16)2] =7} J=9] 37375 Ho|= Ao & e}

L g3 tho] A& 2 A W EAFAFS U, B9 CIU 2, Bt
A}gﬂ CIU <5, CIU H]&0|%]t) 323} HALoA9] Unts) &}
ZAE ABlA= Adole] HnEAQ] 522 =743= WAB (Kertesz,

1982, 2006)3} BNT (Kaplan, Goodglass, & Weintraub, 1983, 2001)

7} ALEEIGLOR] WAB AQE} BNTE) 48 £ W4 AH45)
ot} 7910 Tt A= Appendix 10] AA51 %Ik
SFA x| 13| B
SFA BXH7t X HAL O|SCH7 |ofl O|X|= E&t
SFA 2217} 2] WAt ol 2 di7lof wAls W TS &
A3 A}, 7l Ao] A HAIE Cohen'sd 442 7|20 2 d=776
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A

shon, 57717} AAIE|A] G AT2] S robust IRD

T =
A A3} 76 (SD=.23,N=16)0.2 =2 g3 7|5 Hol= A
© 2 e TH(Table 3).
SFA SxH7tHISKH HALOELH[ofl O|X|= F&

SANSHA] b2 Al TRt Luke} B k5 A% A3 Cohen's
d 82 7% d=3.01 (SD=2.65 N=7)2 LF& §7}37]2 Ho|=
Ao 2 YL, robust IRD A<= T3t 41 (SD=.49, N=16)E &
o A37]8 Mol 402 Lpehkeh. o] Srh] 2ol that 2}

Ae] ohakbE #7437] % Table 301 A|AIFSIC
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SFA SXH7t Eat +Z0MQ| THof & 2n| HE AE0]| 0|X|= I

SFA SAN7} ©3t ol Mo APdet b Aol ol A=
ol v = FEFe EAR A3 F Tol 4HE2] % robust IRD
M7t 48 (SD =42, N=4)2 W2 G315 7]& Lepd v, 2k
AR SAR BlEE B 75 (SDhown =17, N=4; SDvens =.32,
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N=4)2 =2 a39}57]5 Hol= 20 2 Lepdt CIU B3 el
O] 75 ApstolA] At ofw| FH F <t CIU 0] T3t ro-
bust IRD H$= .63 (SD=43, N=6)2. 2 7+ AL 0] a1147]
£ Eylo) 29 CIU 4= 3 A4 ofu] A Hof| ot CIU Hl&-2] 3
T 22 48 (SD =144, N=6)T} 44 (SD=.37, N=6)2 2 a1}

Table 4. The effectiveness of SFA on number of words, percentage of nouns retrieved, percentage of verbs retrieved

Number of words (average)

Percentage of nouns retrieved Percentage of verbs retrieved

Study Participant ~ Aphasia type Robust Magnitude of Robust Magnitude of Robust Magnitude of
IRD® effect IRD? effect IRD? effect
Antonucci (2009) p Conduction 1 Large 67 Moderate 67 Moderate
p2 Anomic 0 - 67 Moderate 33 Small
Falconer & Antonucci p Conduction 33 Small 67 Moderate 1 Large
(2012) p2 Transcortical motor 58 Moderate 1 Large 1 Large
SFA=semantic feature analysis; IRD =improvement rate difference.
2Small effect, IRD<.5; moderate effect, .5<IRD<.7; large effect, IRD>.7.
Table 5. The effectiveness of SFA on number of CIUs (average), CIUs per minute, percentage of ClUs
Number of CIUs (average) ClUs per minute Percentage of CIUs
Study Participant ~ Aphasia type Robust Magnitude of Robust Magnitude of Robust Magnitude of
IRD® effect IRD? effect IRD® effect
Antonucci (2009) pl Conduction 1 Large 0 - 0 -
p2 Anomic 0 A7 Small 1 Large
Boyle (2004) pl Anomic 42 Small 1 Large A3 Small
p2 Wernicke 1 Large 54 Moderate 54 Moderate
Falconer & Antonucci p Conduction 33 Small 1 Large 67 Moderate
(2012) p2 Transcortical motor 1 Large A7 Small 33 Small
SFA=semantic feature analysis; ClUs=correct information units; IRD=improvement rate difference.
2Small effect, IRD<.5; moderate effect, .5<IRD<.7; large effect, IRD>.7.
Study name Outcome Statistics for each study Std diff in means and 95% CI
Std diff Lower Upper
inmeans  limit limit Z-Value p-Value
Antonucci(2009) BNT 0025 -0.037 0.087 0.7%4 0.427
Antonucci(2009) WAB AQ 0112 0049 0174 3519 0000
Falconer & Antonucci(2012)  BNT 0032 0019 0.08 1.224 0.221
Falconer & Antonucci(2012)  WAB AQ 0025 -0025 0076 0.985 0.325
Kiran & Thompson (2003) BNT 1421 0614 345% 1368 0171 -
Kiran & Thompson (2003) WAB AQ 0.655 0213  1.098 2902 0.004 —a—
Kiran(2008) BNT 0.960 0346  1.575 3.065 0.002 —_—
Kiran(2008) WAB AQ 0.677 0382 0972 4.503 0.000 ——
Rider(2008) BNT 0330 0010 0651 2021 0043
Rider(2008) WAB AQ 0071 0089 0232 0873 0383
0.134 0.052 0.215 3.223 0.001 ‘
-2.00 -1.00 0.00 1.00 2.00
pre post

Figure 2. Forest plot of the effects of semantic feature analysis on standardized language tests for aphasia.
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Table 6. The effectiveness of SFA on standardized language tests for aphasia

Type SMD 95% CI[LL, UL] p-value
Overall 134 052, 215 001
WAB AQ 188 052, .325 .007
BNT 098 -021,.216 107

SFA=semantic feature analysis; SMD =standardized mean difference; Cl=confidence
interval; LL=lower limit; UL=upper limit; WAB=Western Aphasia Battery (Kertesz,
1982, 2006); AQ=Aphasia Quotient; BNT=Boston Naming Test (Kaplan, Goodglass,
& Weintraub, 1983, 2001).

A71E Hol= 2102 et gt o)Al Tho 8 ou] 4
B ARy e 7 320] AP f 713 7)= Tables 49} 507
AT

SFA SX7t &3 HAL =20l| O|X|=
SFA SA 7} A4S Qlofs-2] o] wstof| n]2]= daka Lol
7] Sl hdAHSS] AR -ARS ZPOH Bt A, #2275
olg-slo] IS ol & AHESE ATE forest plot o2 A
At tH(Figure 2). 54 A}, EJ—}EIJ ] SMD =.134, p<.01, 95%
AIZ|HE7H.052, .215] 2 & SFA SA7} 373 AR 4=3gof| W)=
B o Ao = Yt 240 23k A fEE R
B A3 A7) WAB AQ A<=0] 1% avl= g v+39 7] SMD =.188,
Pp<.01, 95% A1ZF7H.052, .325] 0.2 F-2Jgt A0 2 Lo,
BNT #<pof| n] %= Z k= A3157] SMD=.098, p>.05, 95% Al
| 7H-021, .216].0. 8 £-0]5}4] 9ke A © & L TH(Table 6).

rr
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Al o2 IPA| B e AR o] miR|= dnte) 53E S
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L
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