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Revision of the KKU-DI, Depression Test
for Gender Sensitivity

Suwanna Arunpongpaisal M.D.*, Somporn Rungreangkulkij Ph.D.**

Abstract

Objective: To revise the Khon Kaen University Depression Inventory (KKU-DI) 30 test items to have fewer
items, and greater gender sensitivity in depression screening. To find the optimun cut-off point for the KKU-DI
new version test to discriminate severity of depression.

Method: In the first stage, the KKU-DI 30 was revised by a reliability testing based on Cronbach’s alpha
coefficient and factor analysis applied in 100 psychiatric outpatients and 100 normal volunteers with equal sex
distnbution at Srinagarind Hospital. In the second stage, the revised KKU-DI was applied in 1,210 volunteers in
8 provinces of the Northeastern regions. Data collection was conducted by home-visiting. The KKU-DI new
version was administered by local health volunteers, and then all of them had to be interviewed independently
by specially trained nurses using Montgomery-Asberg Depression Assessment Scale, Thai version (MARDS-T).
Depression was defined as a MADRS-T score of at least 13. Outcomes measures were analyzed using
sensitivity, specificity and optimum cut-off point for gender sensitivity and degree of severity.

Results: A total of 1,410 subjects were recruited to this study. Male and Female were nearly equal (M:F=703:707).
In the first stage 200 subjects had mean age of 47.5, SD 15 (range 19-68) and in the second stage 1,210
subjects in community had mean age of 40.9, SD 16.3 (range 16-90), married (61.1%), predominately low to
middle socioeconomic status, low educational attainment and were engaged in agricultural and labor work.
KKU-DI 30 item test had high internal consistency with Cronbach’s alpha coefficient 0.961. Item reduction and
revision were based on Cronbach’s alpha, factor loading, and item redundancy, and finally 16 items were
removed. The New KKU-DI-14 item had was applied in community samples. Internal consistency of KKU-DI-14
was still high at 0.895 with 2 factors covering total variance of 50.2% such as depressive mood and somatic
symptoms. Prevalence of depression in female was significantly higher than in male (12.2% vs 8.6%, p=0.048).
Mean scores of KKU-DI in female was significantly higher than male (6.63+6.07 vs 4.99+4.84, p =0.000).
The optimum cut-off point for male and female was at least 5 and 6 with sensitivity of 92 % (95% Cl=85-100%),
and specificity of 63% (95% Cl=59-67%) Optimum cut-off point for discriminateion of severity was: 5-12 in male
and 6-12 in female as mild; 13-14 as moderate; 15 and above as severe in both genders.

Conclusion: The KKU-DI-14 is a valid and reliable instrument for depression and has gender sensitivity with
different cut-off point. It has high sensitivity of 92%, specificity of 63% and can discriminate severity of
depression.

Key words: Khon Kaen University Depression Inventory (KKU-DI), gender sensitivity
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TZSNG 385 360 745 (61.6)
weinfiueg 1se neindg 19 21 50 (4.2)
e 23 71 94 (7.8)
sesunnsdne TdlAFeu 4 7 11 (0.9)
szanAnen 226 271 497 (41.1)
AsENANL 177 143 320 (26.4)
ayLFeyan 101 73 174 (14.4)
By eis 84 98 182 (15.0)
Fynynin 11 15 26 (2.1)
BTN 919974 43 35 78 (6.4)
i 11 95 106 (8.8)
YnFausinAnen 43 39 82 (6.8)
A8 73 80 163 (2.6)
NEFATNT 131 120 251 (20.7)
Fud9 165 115 280 (23.1)
FSTEat Talab) 90 84 174 (14.4)
%'w] 46 39 85 (7.0)
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n1susuusvineviioAnnsaun1a:5uIAST KKU-DI ijelidnowlosiowrno:

Gl’li’]si‘i?i 2 WadlATIZiedaaad KKU-DI -30 waz KKU-DI -14

2sstuN - asruwoAlwAna na:anu:

KKU-DI -30 KKU-DI -14

Cronbach’s Factor loading by varimax Cronbach’s Alpha Factor loading by

Alpha rotation if Iltem Deleted

if ltem c1 C2 C3 C4 T:ﬂ:ﬁ1i:ﬂ:‘ﬁl2 No Varimax

Deleted n1=200 n2=1210 rotation rotation
1. wenlaivdy vavld oin 1960 515 129 175 373 933 890 0.661 0.686**
2. Vieedn uuies 962 192 .102 .073 -.024
3. thadleariasn 961 .098 .003 .411 .194
4 wuesie Anerlslieen 959 528 .270 .539 .092
5. verlsi ndnenn Wedn 959 227 340 714 137
6. anwwae lailu 959 211 222 737 208 933 886 0637 0.731**
7. NONAY (ADLAV) 961 .154 .058 .273 .707
8. wileedne (el 959 299 .197 581 .260
9. laney 27m WFlunNIVInewFau 959 681 214 268 251 930 882 0754 0573**
10. Ande vaNaa AT 960 670 136 206 .048
1. fn wlagmnnusiusdesdner 959 647 302 285 029 930 884 0736 0478*
12. Fasiulavineu 959 .488 .303 .343 .198
13. eEnegReyuT AWALN 959 455 .498 .268 .280
14, ¥ nwen Sumdatinaunn 958 559 .530 .370 .114
15, § nwe¥1 ziflaula Facliine 959 665 364 122 202 929 883 0781 0.468*
16. nmunmmﬁmg‘iﬂﬁm 959 669 126 450 201 929 882 0756 0.529%*
17. Wpka mumag) tnssdne (ladne) 959 552 268 329 117 932 886 0685 0.453*
18, \ileviing Feud () 959 439 649 228 216 928 881 0818  0.631*
19. §*nlideenvinazlaan 960 096 801 328 .155
20. iﬁﬂﬂﬂﬂmm@ﬂﬁuiﬂiﬁ/ﬂﬁu 959 401 663 125 353 928 884 0797 0.663*
21. F nausaudnaldidinla/liviula 959 644 366 -024 216
22. 'l mwlaisne N U 958 457 587 293 289 927 .88l 0836  0.664*
23. ¥ niauazinusiaenaanioan 959 683 182 195 .199
24. ¥ nunandeiuawnnm 959 433 644 212 070 930 884 0757 0.753*
2. ¥ missiall awannies 959 642 374 020 197
26. ﬁmﬂqsﬁm/ﬁmuﬁﬂumﬁlmﬁm 958 599 553 059 .212 929  .880  0.789  0.668*
27. ARRENNAE 960 414 278 257 471 932 892 0723 0.655*
28. Audnldases Muiumy) .960 194 284 057 .765
29. \ileeuns (Weenndneennii) 960 165 273 161 792 933 889  0.627 0.664**
30. ﬂuﬁluﬁﬂ'j’]?ﬁmﬂd/ﬁﬁ’]E]’Mllﬂdﬂiiﬂé’] .960 565 .132 .119 .506
Standardized Cronbach’s alpha 0.961 0.936 0.895

* gafLlsenaui 1 30 ensualtuweEy ** aAdsznaud 2 I@ 81n1INNenI
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me’mﬁ 3 Factor analysis of KKU-DI 30, KKU-DI 14

Suwanna Arunpongpaisal et al.

Component KKU-DI 30 KKU-DI 14
Initial Rotation Sums of Initial Eigenvalues Sums of Squared Loadings
Eigenvalues Squared Loadings szelzl 1 szl 2 szl 1 szeizhl 2
No rotation ~ Varimax rotation
Total % of Total % of Total % var Total % var Total % var Total % var
Variance Variance
1. Depressive mood  14.386 47.952 7.051 23504 7.718 55126 599 428 7.718 55.126 3.84 27.4
2. Loss of interest/ 1.559 5.198 4428  14.761 881 6291 1.04 743 319 228
Loss of pleasure
3. Fatigue and 1.490 4.968 3.266 10.886 875 6.25
Motor retardation
4. Poor appetite 1.205 4.018 3.251 10.838
5. Somatic symptoms 1.087 3.624 1.731 5.771

AN9197 4 ArAzLLL KKU-DI ey MADRS

18l (603) mﬁq (607) t-test, p value 79UNA (n=1210) Paired samples correlations, p value

KKU-DI mean+SD (range)
MADRS-T mean+SD (range) 4.52+5.42 5.62+6.62

4.99+4.84 6.63+6.07

-5.2, .000
-3.2, .002

5.81+5.55 (0-36)
5.07+6.07 (0-36)

0.693, 0.000

AN9199 5 Alamzviedeans KKU-DI iWFauifiausendng

'
yval a

HNNNTIE

' A A o 7 a oA A ]
Lﬂumwmmﬂunmu (BINLIULD 27 ARRYNNANEAALIINH UTD l1341314)

=< 1% 1] 1% oA
TuAsuaz ldlduAFnaudniiannng

ﬂ'ﬁm’LLuuL’zlﬁlm’]mmeJﬂ\‘lﬁEﬁnﬁfsﬁmLﬂ%"ﬁ 7l 603 AL U5 607 AL
W52 A1 [y 74 AU ANeAY ttest  TuAd ladiAFn Odd ratio  FuwA¥y ldwe¥n odd A
BiNg p* 52 AU 551 AU 74 AU 532 AU ratio  p**
1. uawlindy 229 (098) 241(089) -12 -70, 049 18 40 6.76 32 45 823 0.00
6. wae laiTuag 231(0.73) 2.23(079) 008 57,057 20 24 13.72 23 33 682 000
9. 970 W13 196 (059) 209 (0.92) -13 -91,0.36 8 12 8.15 2 17 1366 0.00
1. 6n wlaanuan  1.88(0.65) 2.08(0.86) -20 -1.40, 0.17 8 14 6.97 26 17 1638 0.00
15. 1A§ sadliidne 1.92 (0.68) 2.27 (0.79) -.35 -2.60,0.01 10 7 18.50 27 28 10.57 0.00
16. NILAUNTLINY 1.98(0.90) 199 (0.84) -01 -04, 097 12 15 10.72 19 18 987 0.00
17. wadnlnsadng 225 (079) 238 (0.82) -13 -88, 0.38 16 40 5.68 30 65 490 0.0
18, fievine 159 223(0.73) 250 (0.81) -23 -1.62, 0.11 15 26 817 33 43 915 0.00
20. liaznnyane 194 (0.83) 1.91 (0.88) 0.03 .24, 0.81 10 6 21.59 19 8  22.63 0.00
22. 13 yn wwsAZ 2.00 (0.84) 2.14 (0.93) -.14 -84, 0.40 10 9 14.34 21 8 2595 0.00
24, RUNANIY 1.81(0.77) 1.93 (0.86) -.13 -.83, 0.41 9 7 16.27 16 6  24.61 0.00
26. AT Ay 2,19 (0.87) 2.22(093) -02 -15,0.89 16 15 15.88 29 20 1650 0.00
27. ARYNANY 123(043) 130(069) -07 -70,0.49 12 12 13.48 17 14 11.04 0.00
29. foenns 1.73(0.91) 192(0.89) -19 -1.16,0.25 10 9 14.34 18 17 974 000

*Independent t-test, ** Fisher Exact Chi square test
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n1susuusvineviioAnnsaun1a:5uIAST KKU-DI ijelidnowlosiowrno:

2sstuN - asruwoAlwAna na:anu:

A9 6 TATITHARALENTENINUNATIE YELS UATIIN

R Sensitivity Specificity Correctly classified +LR -LR
AR dNE WS 99N T WG 99N TE WY 99N 1E WA 99W WE NP 59
>3 981 973 976 392 320 356 443 399 421 161 143 152 005 008 007
>4 962 946 952 532 421 477 505 485 527 206 163 182 007 013  0.10
>5 923 932 929 630 536 584 655 584 620 249 201 223 012 013 012
>6 904 919 913 724 628 677 740 726 701 328 247 283 013 013  0.13
>7 827 905 873 795 686 741 798 713 755 403 288 338 022 014 017
>8 808 851 833 838 742 791 836 756 935 499 330 399 023 020 0.21
>9 808 824 817 884 788 837 877 792 835 697 387 501 022 022 022
M99 7 AIAAFIATBY KKU-DI Ay o
nq'u n A0 Sensitivity Specificity Prevalence PPV NPV +LR -LR Area Under
95%Cl 95%Cl 95%Cl  95%Cl  95%Cl 95%Cl 95%Cl  Curve 95%Cl
798 >5  92(85-100)  63(59-67) 9(6-11)  19(14-24)  99(98-100) 2.49(2.18-2.85) 0.12(0.05-0.31) 0.91(0.86-0.95)
ngs  >6 9208698  63(5967)  12(10-15) 26(20-31)  98(97-100) 2.47(2.17-2.81) 0.13(0.06-0.28) 0.88(0.84-0.92)
98 >6  91(8696)  68(65-70) 10(9-12)  25(21-29)  99(98-99) 2.82(2.55-3.13) 0.13(0.07-0.23) 0.89(0.86-0.92)
An5197 8 f‘gmﬁmmem”uquumammmqﬁum%’ﬁ
¢l (n=603) LN (N=606)
SAUNNETIATYT  MADRST KKUDI a7uwauw  AUC(95%CI) +LR KKU-DI @7uai  AUC(95%CI) +LR
141 (no depression) 0-12 0-4 551 0.907 (0.863-0.952) 249 05 532 0.877 (0.835:0.919) 2.47
antiasi(mild) 13-19 5-12 41 0874(0.8200928) 236 612 43 0.791(0.727-0.855) 2.11
1UNAN9 (moderate) 2029 13-14 8  0960(09380982) 1299 1314 23 0927 (0.891-0.962) 5.84
JHUS4 (severe) 0dull 153Ul 3 0981 09481.013 1334 153ul] 8  0.938 (0.9020975) 8.03

a o
UNIANTTU
NNNTNLINANARALES KKUDI aifutlfuilgs
lud 14 dafimnuuansnessudnaunwAtaua s
TnewaneiAAzILL_andninemneatnalile ATy
nsANEY U YuuuIAngeesAn1sauialan
div a4y o
ddesldyuneanAnIarluug 101w esann
WANNUATTNEHNTYE ANBANUAZINIENIUAINIT
: e R A ° > 4o«
A9 WANFNAY AdimNaTlufesuILeATecie

ApnsanIniauLlaaaasnAnwazanaliiaanu
W@NNY (gender specific) NANTW BINTTNLAFA 11
IWATILAZTIN WANANNAUAIUNITL AYAANNIY
arsund  aziuduwAandednu asa N s TuLAEn
wnngn Wunensunigeiinguides winFaslidne
dl 1 v % Y @ dl dJ % o ¥ o

\Hamiheiauids Hieams i aardasiude “une
289 Piccinelli way Wilkinson'™ waz Loewenthal,

wazaniz Aldyuneanwaniazlunisesunaniy
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wensinaEasn swLIANgnaadlsaduLAi luwaud
WATTNE NANIAUIN IWATIENANDEN AN
Neafy “gnianafeandivig  Wuuds aanu
T AeANaauLaf uansNniaanu i lagin”
ANIANHIUNLIY 21N ARANLIANBURAWI
wandeuavaana “ldesnyanaiulas” inld
AUNTELANAY “wnAWilATAdN Tuae B9RIN19N
b agaanliALANEuaNWiL aAAAaITLNNTANEA
209A3NT way Ane® AldnsAnwTanunan
vinnng wnunguiulseanauialdiduaug 1w
d' £ 1 dld =< v
A9lideyadnansL AveanueIALNEaINSTuLAT
Aa “ilan AnaN U wlagle
= =8 Y v a a 1
PYNNINABINNTHNREENAT EudaENNNGn

k7 a

d1ne anAReInUNIIANM NN 02 dudly
HAaugnaea N sduAiNInndeendumens

a = s 1 o o PRy .
WWANTLNENSANEAINGY vina e litasndn

23-26

= P = X
Sl AMINTNUBIN1LTNAF UNTAN BT
wuiasaz 10.4 (95%C1=9-12%) INALALaiuNI9ANIA
20955U7ANT MR uavany? ARnUseans
lunganny :enuaNgnieaay 19.9 Taalfuuy
“Wnealidlae Fresnudlasann DSMHV uag CIDI
LN M99RTTUNIAINYNUBININN ATIUNTT 994

;oA = P A
wazanuy' InulsaduiAfqfesny 5.4 1HagaIN
A A dgy : = P Y .

WPTRINEN LTUANFN NEaNAT HTe uIANgI9Ndn
Tsatsimadn manzpsauaquiliisentanaiiann
ns ot Baeedn nisdfusaunndes lspdannea

pRp o= o A A o = Y Ao
NUBNTUUTNLATY LATAINAAANTAINIICTNLATINN

D

Tlwidlesnevarzdu fawle o uslifqnsind
LensywinamAndeuazane ansieliuansydy
GRREEIER

audersensdneafeil AeTuanguinatng
NG NATUAT A FUWAWINAUATELARNYNNGN
e indayaruiszanauialdluguau ynaust

a = Y v A a2
N9UTL R UNVZTNLAFIAIELATDINATIY 2 ﬁﬁﬂ,u
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1 o

Jupsnnu Tdifwdaneadusraznainisunau
BnvangIunagdandan “un1ealion  MADRS-T
TnelinsuAATIUUYeY KKU-DI u1feudqsan
apRaNAUIA L4

v o o =2 ?/ dsldl I3 o a

daa1AUaIN13ANIASINAS INEUTTNI96A "1
AasdAi I uuuyszidiy MADRST Tagwenunag
annEyon iy TeenalinnuAaaAIaUA NN
wmsgunednn (Inaldamunnd un1eaifasuuy
“wnamnlidalase $9namsgau iy SCID, CID),
SCAN, M.IN.I) atinglsfmnunusziig MADRS-T'®™
@ o a = o aly v P
ﬂmLﬂuLLuuﬂi:LuumqmuLﬂmmvl,mmmgmu
NIANEMIANIANNIAENATINILEY A NiTRYe9
EETI = X Moo a N
wisaaainisAne il ldvAe testretest reliability
~ ANy o o =
WasaInNdaaina1wRaIasIulszann Aagi

=3 1

nsAnmsall

51

C]
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a a
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1RVBUNTZAM A.AT.AINT Aszdmilna
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AT uavteaUAnAE Ut AN ILNAUsEA Mg

DMULTNNILFNNRTY 8 guTU Wianen 1 dAs
197908 2 (B ¥ Uszamgfting sanvisnotiuiag)
TugaTui 8 Sdn Ae 28uwN §AIeTT NATug
N1 19AN Feeidn Fugi viuesiaang wuesane
=g o LA o Lo
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