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Objectives: The Speech Handicap Index (SHI) is one of the self-report assessments and
questionnaires to assess speech problem of patients with oral or oropharyngeal cancer. Al-
though SHI is a reliable and valid questionnaire for assessing the speech problem, it is a
time-consuming test with 30 items. Therefore, the current study developed a short-form of
the SHI and evaluated its reliability and validity in tongue cancer patients. Methods: The
study was comprised of two steps. For Step |, the SHI with 30 items was administered to 56
participants with tongue cancer and we performed Rasch analysis to select items. Then,
two experts agreed upon 15 items which would best manifest degrees of quality of life in
patients with various speech disorders (not limited to cancer patients). The resulting SHI-15
was comprised of 8 items of the speech function subdomain and 7 items of the psychoso-
cial subdomain. In Step Il of the study, both the SHI-30 (30-item full version) and SHI-15
were administered to 35 patients with tongue cancer and 35 healthy individuals to evalu-
ate the reliability and validity of the SHI-15. Results: The SHI-15 had high internal consis-
tency and test-retest reliability. With the high correlation between the SHI-30 and the SHI-
15, SHI-15 demonstrated itself to be a viable alternative tool to the SHI-30. In addition, the
SHI-15 was proven to have high sensitivity and specificity in differentiating between the
patient and healthy groups. Conclusion: This study is significant in that it shows the time-
efficient SHI-15 can be a useful tool for evaluating a patient’s self-perception of his or her
speech, psychosocial function, and degree of speech problems. The SHI-15 can be utilized
in a routine evaluation protocol in a clinical setting to maximize patients’ quality of life re-
lated to speech problems.
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k=3 Wbof| X]9x(Speech Handicap Index) 9] Z4:3F 7k 2l A9k $kafe] 28 « QMot 2|

714, e, 3710050, A7 1) 2871 T4} =
7} 223 tH(Boone, McFarlane, Von Berg, & Zraick, 2013). 1%
L olelR S5 7 1A AR BT 2 Q1A SANEe 2= gt
Aot Al = wAlE ghofshs v AlTHE 27] wlzoll 4t
7HARS] H AIE ofgA Al QleAlel et HEE Al
St A |HAL F7he o A B7e] Qloja] Ha=2lo|th(Rinkel,
Leeuw, van Reij, Aaronson, & Leemans, 2008).

2001 A A A 7]5-(World Health Organization) ]| 4]+ Inter-
national Classification of Functioning, Disability and Health (ICF)
of whet oS ATz} 71552 3k 2t 4ol Fofst= 5
2} 24| JgE ANNAQl 8 4 Egteto] AEAl AR A 2
o|af|7kA] S}t (World Health Organization, 2001). ©] %%
ool thgt Aol7F ARl o7 s2ghgol whet F7tol] 2=
2r9] A T 27| 2 31 F7 1= HapAo] H]lnk

e AR o= 4] Ae ke AwAlele T wAIE
¥t w3 7F =9 AR oo} TR abEolA 4ol
A W7l tZ2 A 714 o] AR8-%]= The University of Washing-
ton Quality of Life Head and Neck Questionnaire of Life (UW-
QOL-R)= & #AIE B7Ioh= 23+ o] th(Rogers et al.,
2002). 71 £]of| Quality of Life Questionnaire-Head & Neck mod-
ule (QLQ-H&N35)& & 353 5 & wA| B7Hegol 370
(Terrell et al., 1997), Functional Assessment of Cancer Therapy-
Head & Neck (FACT-H&N) = & 2055} & o 54| H717eke 2
7 ¥o]th(Funk et al., 2003).
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A= T 18A] o2 Aot 24} 567 (H 3678, 01 20%) 2. =,
x| ch el AH-g-2] ¢ YUS|(IRB No. 7001988-201709-HR-264-02)
oA Sl B 32017\ 9 8UFE] 114 13 Afojof] AEA]
Htarg e ofH]Ql o] WiIg At 52 o &2 sh3itk T
O A7 914, w7 W el= T glo] msHleH (1) AR HE S
&3l ol FaFE nlAlE A Aol Sl Ak (2) KMMSE
HAFS 53) 2R EA7} 9l ZH(Kang, Jeong, Moon, Lee, &

Lee, 2016)+= A |5t 2] @A} A K= T30 2 TH(Table 1).

o1t

W= HAbE 283 2olA] i iatel A = Zlsgsglom
AHES E8l T dRke] A, A, wsd e Rek,
&, 20k 347 0](tumor, node, and metastasis, TNM), £-8-5}
L ool ot S ST T AT SHIS A3k
A=E2A

ALg= WINSTEPS version 3.72.3 2~ Z E o] & o]-8-5}o] T4
242 sj9ick el ol ] ] AT MG <)ol oo

Table 1. Demographic information of Step | subjects (N=56)

Value
Gender
Male 36
Female 20
Age (yr) 53.39+13.86 (27-78)
Education (yr) 14.36+2.78 (9-18)
K-MMSE 27.55+1.99 (24-30)
POT (yr) 343+3.15(1-14)
T classification
T 28(50)
12 19(33)
T3 4(7)
T4 5(8)
N classification
NO 39(69)
N1 6(10)
N2 11(19)

Values are presented as mean + SD (range) or number of subjects (%).
K-MMSE = Korean version of the Mini-Mental State Examination; POT = post-onset
time; T=tumor; N=node.
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20122 HHEO 2 AR50} oA qAI 0] Batrts Rt g
o] .6513]— Xl—7_]1/} 1_331:]- =] ;st]—E x]/\/q- Hx%x%sL]. T_'_"oo}'—g—i
shekabolet E3h A0S Aok Skt ohue) thoFst
oA A 8517] $I5) 2 Hof A} 20) - ol A E
= 25l

ol

N

HTLEHA| |I: SHI SALO| M| ot Efete oIZie 9l
Eol=HE
ATLLHAL

ATUALE QTR 1 s 2 3 7 184 o] Aok
A} 353} ATt 357 S = A, Akt A ot AT ¢
2]3](IRB No.7001988-201709-HR-264-02)0]| 4] 2012 HEL.
20179 11 162458 12 119 Atolof] AlEA| Hgkiwg el ol
S of] WSt SR-E2 th o = sheltk $42] 2714 914,
499l 7 gl 2itslent 0 oI 59 2 4
gho] Gl 242k (2) K-MMSE ZAHE 4 ol
A% 247 }o L xri sto] bAoAl Al2iaHcKang et
al,, 2016). PR} AR = -3 ZTH(Table 2).
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Table 2. Demographic information of Step Il subjects (N=70)

Patient group Normal control group
(N=35) (N=35)

Gender

Male 24 18

Female " 17
Age (yr) 55.97 +12.46 (34-88) 60.40+6.39 (47-80)
Education (yr) 13.63+2.48(9-18) 14.97+2.13(12-18)
K-MMSE 26.74+1.50 (24-30) 27.49+ 95(25-29)
POT (yr) 382+2.89(1-13)
T classification

T 20(57)

T2 11(31)

T3 1(2)

T4 3(8)
N classification

NO 26(74)

N1 4(11)

N2 5(14)

Values are presented as mean + SD (range) or number of subjects (%).
K-MMSE = Korean version of the Mini-Mental State Examination; POT = post-onset
time; T=tumor; N=node.
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Table 3. Results of Rasch analysis on the Speech Handicap Index items

Infit Qutfit
[tem
Mean square Z-score Mean square Z-score
1 1.13 7 1.33 1.1
2 1.82 25 173 13
3 1.33 15 1.38 13
4 .76 -1.1 67 -1.2
5 1.21 1.0 1.07 4
6 217 39 252 3.1
7 1.01 A 10 -1
8 49 2.8 44 24
9 85 -3 85 -4
10 44 32 46 2.3
" 54 24 62 -1.2
12 46 29 47 2.0
13 54 24 58 -1.6
14 63 -1.8 1.26 9
15 1.10 5 1.20 8
16 83 -7 .88 -4
17 369 75 262 42
18 68 -1.6 .66 -1.3
19 93 -2 77 -6
20 74 -6 1.07 3
21 1.30 13 1.19 7
22 2.07 37 1.59 16
23 1.04 2 1.53 16
24 64 -18 165 -16
25 1.07 4 .86 -4
26 .76 -11 59 -12
27 97 0 87 -4
28 56 23 59 1.7
29 87 -5 .70 -9
30 .90 -4 69 -9

Bold text indicate .6 and over, 1.3 and under.
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2.4,5,7,9, 14,15, 16, 18, 19, 20, 21, 25, 27, 29, 30510]3]37(Table 3),

AE7FO) ARG HFRS Wl 71 3 258 7} 3012 A 9w gl 1}

28tHO] 7Pl F A o' s 83 A 715 7
B30 2 JLAE 2 1553)0] ZA4uto] 7EFE| QT (Table 4).

DI S ElElE A

HATCHA| II: SHI-159] AMZ|= o EfEte
A

ME|E HE

FAUNAE-S 15517] $18)] Cronbach’s alphas: AA|SH 2
I ARREH = .976), T 7|5 T (r=950), A2 4 7]5 3
(r=.961) Hol| A = WA Lol H3irh(p <.05).

N A e AX A (r=.989), T 7|5 @#(rzsls), A8

AFR]A 7155 A4(r="909) ROl A & UA| &2 HYTh(p <.01)

Table 4. Short-form of the Speech Handicap Index (SHI-15)

)R] 4(Speech Handicap Index)2] 42t 7 2 A9 $krle] A8 « Mot 2|

(Table5).

Etg= A4S
SHI®} SHI-159] 42+

SHI <=2} SHI-15 4= hol| A8l = S (r=993), & 7|5
o

A4(r=.982), XA 7]'5 Hp(r=984) 2 A HIFoA] =
& HATHp <.01) (Table 6).

(Table 7).

Hlghe 9 5ol
SHI-155 $Apta At ol Al AAIRE 23S HIRC 2 receiv-

er operating characteristic (ROC) curve 1412 23] W17 = 4 E}

Domain

[tem

Speech 1. My speech makes it difficult for people to understand me. (AF

2SS L L2 olalish7 | ol Ylsich

5. People ask me why I'm hard to understand. (AFS2 off Li ZHo] 0[5H5tH7 | ({RXIE LA S0{=LCtf

9. My articulation is unclear. (L= 2-S0| 2&E5iCH

15. I feel as though | have to strain to speak. (Lt= Z&t mf &g FHAM 2
18. The intelligibility is unpredictable. (2 H&t=(2g &5 sl= B=)E
| 5171 2IeH =2 it

UAa|7} of LHHEICH

20. luse a great deal of effort to speak. (L= g Hetst]
21. My speech is worse in the evening. (&=0] =&

2sHoF & 2 &Lt

oIEE 4 gich)

28. I have difficulty continuing a conversation because of my speech. (L= 2 24| thE0ll tHatE Al (XI)5t7 | o=

Psychosocial
7.l avoid using the phone. (Lt TISALES miSict)

14. | speak with friends and neighbors or relatives less often because of my speech. (Lt= Ze| 2x=
16. I find other people don't understand my speaking problem. (CH2 At
F2X 20] cHstollM ALZtS L2ICH

19. I feel left out of conversations because of my speech. (Lt 2

4. My speech makes me feel incompetent. (Lt= 2 20l R

S| LIAZICH

=5 Elch)

m
v 4
2
3
I
rlo
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il
1=
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lin]
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Q|
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27. My speech makes me feel handicapped. (L= 2 2&| uf20f ol At =AZICH

29. | feel embarrassed when people ask me to repeat something. (LH= AIZHE0| CHA| 2

fsiigatn ste gEA

*Park et al. (2016)ofl =S 5t=20] Hok= SHIZSE &

Table 5. Reliability analysis for the SHI-15

2HE JRSIES X|2ISHAppendix 1, Appendix 2),

Table 6. Validity analysis for the SHI and SHI-15

SHI domain Nuz?ebrirss of Intt(a(r:rr\(a)rl]gzzrsgts;cy Testi;e;;arsstoﬁgz%blhty SHI domain Numbers of items Correlation ?Ez/ng)r; gl;l)l and SHI-15
Total 15 976* .989** Total 15 993**
Speech 8 950* 915** Speech 8 982**
Psychosocial 7 961* .909** Psychosacial 7 984

SHI=Speech Handicap Index.
*p<.05, **p<.01.
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SHI=Speech Handicap Index.
**p<.01.
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Table 7. ltem discrimination of SHI-15

[tem Item discrimination (Pearson’s 7
1 902%*
2 796%*
3 904
4 839**
5 895**
6 904
7 776%*
8 .769**
9 927
10 856
11 905**
12 931%*
13 933**
14 8917
15 937%*
SHI=Speech Handicap Index.
< 01,
Table 8. Sensitivity and specificity of SHI-15
SHI domain Sensitivity (%) Specificity (%) AUC p-value
Total 711 80 825 <.001

SHI=Speech Handicap Index; AUC=area under curve.

*p<.05.

S doli A} 7ol A AUC W22 825, WIZE=771%, &
OIEL— SO%E/\_] lr_‘?_ EL%]—E o E O]E— 1/]']5}‘ EI'(P< 05) (Table 8,

Figure 1).

0%’ SHI—ISO] Alo] ] _f‘;_(_?g]q] ng4 \l
7Iisteie). A-Aate] Estod, & Ht=

SREDLEERUT LS
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BA), SHI5+= Aot 2] disf 2ol

omu o50] 4o) Ag AP oR éx;

A A7) Aol Ayl Bto] 9]

ZI(QOL) T A7 | K 11 Hrl= AR} stq
dloll= o 57 23 AR = S5 eE E4lo]
4] 9] ghe] Ao Fohat 9L 3]

Bx}o] TA A Al A, AAIA, AFE|A ]
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Figure 1. ROC curve analysis of the SHI-15.
SHI=Speech Handicap Index; ROC =receiver operating characteristic.
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Appendix 2. Revised edition of Speech Handicap Index
Speech Handicap Index (Korean version)
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