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<I 3>0A BAZA QR0 A Akm o] QRIEA] S SIS AT KMO ¢k 0.952= w9 &340
™, Bartlett 784 AFE F-2JoFH K »2(120)=86,391.28, p<.001). 891 4 AL 1-Ggkeigenvalue) 1.0 O3}
7l ARERS SHE R JlEslo] o]RojFtk B4 Axt F 7[9] aRlo] IRl 1 ol S5 oH,
7} 2R1°] IRgk 821 10] 846, 831 27} 151= UrE‘r‘*E} AFHERAE F WA 83 o]F 71&719
LR vt ElEe] 2891 F27F At Aow wsiol:
3 Bal el Q9] 10] 41.0%, 891 27} 18.9%E UERtomn, T Q019] 2] AieL 50.9%%ich
7 = 059302 LB F5&= ool kS H3loH, o= F gRlo] 5] 5HAR0 A
olgy| Kk HEsEole: 35 Z*XH Mg stolA A= dsHA dAZEo] 2= ongith
7k £39] 821 AT AHEH, 821 1ojl= A7 ES] 2, B 9 &8at IRiE E9E0], 8 =
A8 ofdl, oF= E-& WP olsfl, A% B8/ olsf & =¥ AtAE A olsfiet wHH
TE0] & A=t EE 3842 tAIE 0.50 ool iy, HLITI(0.352)2F HLIT14(0.420)+= 3T
o7 okt HLITOS] 9 821 13} 291 20f FARE 507 A%} 01(0.446, 0.392), -84 0.352
E AR WA Yelth ol did £3e] 74 82l Hels] ASER] gl nAAA HE BY 7RsA
o

H 3. HLS-EU-Q16 BMX Q0174 Zut

Sgmc 2011 Afxfe 2002 XY 254
HLIT1 0.843 0.112 0.724
HLIT2 0.792 0.185 0.663
HLIT3 0.214 0.692 0.525
HLIT4 0.087 0.853 0.741
HLIT5 0.810 0.161 0.682
HLIT6 0.819 0.193 0.701
HLIT7 0.126 0.791 0.646
HLIT8 0.836 0.148 0.719
HLIT9 0.446 0.392 0.352
HLIT10 0.201 0.761 0.621
HLIT11 0.788 0.164 0.647
HLIT12 0.847 0.109 0.732
HLIT13 0.828 0.177 0.708
HLIT14 0.231 0.633 0.420
HLIT15 0.668 0.187 0.511
HLIT16 0.701 0.214 0.556

HPHO. =2 Qo2& J|HAHPHE Oblimin ARZSZA0[t KMO=0.952, Bartlett 84 AA x2(120)=86,391.28,
01. 891 7F AT ¢=.593. I-87kS 8911=8.46, 8212=1.510]H, =2 HAFHL oF 59 9%o]c}.

=.
T

s
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3. 328 O] SUY £7 74 U B2 M5

<H 4= A| 717 387} ofH] ok o] 4 23t Ak, %2139}9] AR AJAJEF Aolch, A clju|zat
o w) BARES] B A% A9 27| ol BaEn Ba-Ed 4 U ¥, 9ud agluy
Ao} HLS-EU HEE0] wE Y84 dEAde Sd2or 1asle] 14519t

AR B3} HE AT S 150] ARSI, o] 23S HUITL, HLITS, HUTL2E 4519, ofu]xgh
= HLIT3, HLIT4, HUT1092 FA5Ich oHl2g3-2 HUIT2, HLITS, HUTIS® 7-d5}9ich

AFE B4 A7} ouz3H 9] Cronbach's o= 0.7878 Ueh} 385 £7US 1183t o 428 7153t 4229

3 Our*el— Btk o|RF3L 06042 HWA k55t SFo|9lon dHRFhi 05758 Ao e
TES HAth 9H=R] 4 Jdr EAOIAE AMIEFH(0.902)3 ofHIERI3(0.894)0] - e e HAL,
oE|Z3hE 0.6028 FEE 520 AT UehIthE 4).

=3 T8 =& Cronbach’'s a UM AlEKY)
aH)z3gh HLIT1,8,12 0.787 0.902
1= HLIT3,4,10 0.575 0.602
ofH| %313 HLIT2,5,15 0.694 0.894

< 5> YAk Ve AIESET S 230t Blakt A ofH] 598 =7t R Adse AR Aol

AH| 23S AT 98.2%, EO|% 78.8%, AT 88.3%, YAAZE 81.7%, SAAEE 97.8%S Homn],
FFATEL 88.5%, AUCE 0.965%TF YAQXETHI= 4.63, SAQEHE 0.02308 Ueyth dEjzikE
H WA Foot o= Hou, vIA=et 34 E, AUCE dR|RhETt Woltth oH|23he Solee}t
FASEs =3oY, WHErt Rob At E g WA Adcke H&ole Aol Riith

7R53 RE 383} 23 560708 1R AESH 23k, R3] AUCE 0.96542 F HAR =9t rq
Z|31 AUC RFHHLIT6, HLIT8, HLIT12; AUC=0.9662)3+2] Z}o]i= 0.00080|9itt. ofH|%3H-& |31 AU
Ho} viee} SIS 2o, 99 e Hdn Ad7kEeigwte] vk S0l A 54
JEsle] & FFo A4 FEEG0E MAASlt

A
l~>4
LEIRE

tlo
ﬁ

(N=8,358)
dd= SO0= B= PRV NPY %?Q LR+ LR- AUC
+ p—
R I R C S S
Oﬂﬂ]l 4,034 74 901 3,349 08.20 78.80 88.33 81.74 07.84 88.50 4.63 0.023 0.965
Oﬂﬂ] 2 1541 2,567 85 4165 37.51 98.00 68.27 0477 61.87 67.76 18.76 0.638 0.679

oHl 3 3930 178 930 3320 95.67 7812 86.74 8086 9491  86.90 4.37 0.055  0.941

2% 1) TP=true positive, FN=false negative, FP=false positive, TN=true negative. Y E=TP/(TP+FN)x100, EC|Z==TN/(TN+FP)x
100, HEE=(TP+TN)/ZAA|x100, PPV(positive predictive value)=TP/ATP+FP)x100, NPV(negative predictive value)=TN/(T
N+FN)x100, # 84S =(FAE+E0| )2, [R+=UAE/(1-E0]T), IR—=(1-FIZE)/E0|E, AUCE 35¢ SAEE49]
AA) Aebgo] gigt ROC B4 ZAxjoltt

2) 7+ Fo8 ks 353 ofXgE Ak 0~33 08 I oH, 27 olstE A7 eET e s BRIt HEk
AEIARAZE HLSEUQL6 oRIst 14 124 olsf okt

3) AATH 0] ofH]23H 9] 95% AR BT 97.7-98.6%, E0|% 77.5-80.0%, AT 87.6-89.0%, YAAI=E 80.6-8
2.8%, S2A49&% 97.3-98.3%, AUC 0.962-0.9680]34c}.
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4. OfiH|=E 2| FHHE g5t =7t d

b
ol

< 62 o2 9] Aol W2 HF A2 AR Zolek 17 ofeh 75 Sol 06.7%, Pl
96.1%, WHLEH] 25412 AAFEN 7hsAo] e RS B APdshe o Sisigich vl 27 o)s
7150 WAHE 08.2%, SHNSE 07.8%, SHPEH 002302 Ueht AR sfeiRe] ree Hastehs
rﬂ el U3k 08 /1 Seliis A o st sk 3 Ot /1 RE A fEee
553p] Hlo] A9 7202 HEs gk webd A 134 Al Zo] iga Lahe Hadlefol

}L Aol 273 ofst 71z0] 2bastel, Akelo] Astslo] AUThIE Bt AZsH A1EsIok sk AtelA

= 13 ofst 7)2E digtoz weY 4 gk

El

gs H|

Ju

E 6. OfH=gh ol 2HY OE =
(N=8,358)

o = = S
E=2JE TP RN PP TN ”EZ;‘F)E ﬂ(f/')E Jg(j*)E F();\)/ ?‘;\)/ E‘%)%E R+ LR-
04 2,181 1,927 3 4,247 53.09 99.93 7691 99.86 68.79 76.51 752.13 0469
14 o3l 3414 694 139 4111 8311 96.73 90.03 96.09 8556 8992 2541 0.175
24 os} 4034 74 901 3349  98.20 78.80 88.33 8174 9784 8850 4.63 0.023
34 o5} 4108 0 4250 0 100.00 0.00 49.15 49.15 50.00 - -

1) 9HE AAZEHEES HIS-EU-QI6 oJsh 3hbd4: 33 1274 ofslz Holsigirt
2) oH|zFHS 389 o] 1st HEEH0-33)olH, Ak o W ofslE AR R BRet ]Fol),
3) 34 ole} 7IZolME &4 BF A7} §lo] NPV, LR+, LR—2 AR5} Qi
4) 04 7129] IR+ 9IP4 ARIZE 3O vl Hol IA AEEglonE ThE s F:olv} Basi.
<I 7>2 AHERFH 9 BEES FAS AAE AN Aol BY A= W ARe] S
70:30 FEES AFE HASHAT:. AR AHIRFH 9] 27 ofs} 7|&2 WIFHE 98.3%,
A 88.5%, FHANSE 81.9%, S8NEE 98.0%E Bt o AAEE 9 /e 47} fARE 5=

(o] =
o5 x| Y Adeol EEEY IO H|wA HgHor fAHE A0E & 4 Qi
H 7. OjHI=ghe B2 45 2t
o|Zte E0|= Mt PPV NPV
e WIES o = o=

| N TP FN FP TN %) %) %) %) %)
Mg 19 ols} 5851 2,395 481 109 2,866 83.28 96.34 89.92 95.65 85.63
Mg 24 olsl 5851 2,823 53 634 2341 98.16 78.69 88.26 81.66 97.79
AZHE 14 oJs} 2,507 1,019 213 30 1,245 82.71 97.65 90.31 97.14 85.39
AZHEE 24 oJs} 2,507 1,211 21 267 1,008 98.30 79.06 88.51 81.94 97.96

% A AT 8358 AHE V1% AAAENE ofio] ute 281 5 70% ANUEEI 30% AFEEOR FHS)
Bt

<H 82 ofulEgh T4 EYS A 138F BEEA 24 295 AN Aol 138Y A4S
169 oR Bk 127 olsle AdgEaELor Holst A ofulaghel 24 ol 71ES Wi
97.8%, SHNEE 07.8%F ALk, THE Bl 66.7%, FANZEE 66.0%3 HobHick
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HJE

10| -t GilH I

(N=8,359)
o|zie =)= Skl PPV NPV
N AES o = S=
1 I TP FN FP TN ) %) %) ) )
1358 2k <12 134 oJ5} 2,882 451 671 4,354  86.47 86.65 86.58 81.11 90.61
13838} 34 <12 27 o8t 3259 74 1,676 3349  97.78 66.65 79.06 66.04  97.84

ofu]x3gh 4 EIKHLITL, HLITS, HLIT12)S AQJet UmA] 1358} TAHESE 169 o g kst
oltE AR sttt

_,_

TREA AE T 24 4 7&4% <FH 259 AASIGAH. 17 ofst 7|2 YAE 77.4%, Eolk 97.8%,
A 90.4%, YAAZE 95.1%, SAASE 88.4% L) 274 old} 7|1&S WE 97.1%, E0]% 81.9%, g
T 87.4%, FANEE 753% 301]25 98.1%%t}. 715A] 218 Fow 24 ofd} 7|&9] WIFEe} SAdE:

= = FAESeH, WWZEL H71 A ET Yoot

48} Wh2lo| mE AHEA 71s8E AESY] flof B BAS B9l ERIFE o, 47 °J%§¢ AT E
ARESE o] 22 9] AUGE 0.964% <3 5>9] o 2s} 4= 7Hh Axjel FARISIH. 3t F REZTE 072
= i%ﬂlﬂ HAlo] T JFS ERIsH] fIRt WAE BAA R afH|2gh o] 27 ofs) 71e WE 98.1%,

SASE 973%E FEAT FASHICH

£ Q7 sholad 20219 AGESNE B7keAl S B85t] HLSEU-QLe 78 383} 442
B SREGS T 1 BR A5 ouldos Arsiart oHlxhe 9HE )& AaE
FHIL H 2L UPTot SHISEE HAT, ROCAUCIAE g WS ekt ofzia 2
gl AAIER FYTE e awsm A 12 48 P B8 T Holint
-Q

ulel B 7PASH g AEE 9 ”J_Q_HO] ]v’—zii A7 ]Q‘ﬂ %E](Chew et al., 2004; Haun et al.,
2014). £ A= olfst GEF AEY P SES = HLS-EU-Q16 Ak=o] A-83tk= HojlA] oJu]7t

7],3. —sﬁg 73_7(;%—51133 5:_549} H|wsh, duzghLe 7|& E%LPJ & B83th= Hollde HLS-EU
- HLS-SF12, HLS-Q12, HLS19-Q12+
RAD oA AR A O S D AITAHE TR 2 S
(Duong et al., 2019; Finbréten et al., 2018; Pelikan et al., 2022). BFH Chew 5(2004)2] 353} AHAE2
W BN 715 Ao oleigo] S TS A% Ashy] gja) Wee] Baoz Y=gl
OIS HLS EU-QIe2] 71 £88 B8sts] AHw0] 114] AdTRE Saslo] 4rish|nrh JA
B, A7 el B N B, o oA n S W 29 Aatlel 2t A7l
QA 7|2 AAEAEEe AISEE TR 2 1E AEe] BYES BEUCH: HolHL HLs EU
A Bt GARHL, SBEe 4T Ag BHOZ drke HOMAE Chew B9 RASHIL, Uit
AFARAAN YHE 7|E B e THOE BIREE HHtks HolAl o)zt itk
2 A7 AE =2 aREH-E HIS-EU-QI6 3 5 A BT HH S8l 77k w3do& V=3l
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ok HLS-EU 7W9E2 2HEsEE 7750l Hstal, olsfstal, B7tstal, A-8sk= o= Agsk=t]
(Sorensen et al., 2012), H|ZFH2 o] 7k 95d] AT olsiEr; JH Hat A& Vo= AHEeE
23 23] 9Hk 7|E AR g WoH ZATE 2, £ A=A
9 53t TRE] 932 HojErt. ot ofi= HLS-EU-QI6 7[5k

]
& Aol TR Al cful et 2t Aol= Fokg AMEETOIA £ Widel 25 et BisH HHdE

SHolaE, A FHES FekA oulEgio] AE Baol o Ayt

Aoy 24 2k AEETo) 88 B et /1 Ade] 9okl 4 9hee HolErk 17 olst /12
Sojizo} QpgelErt ok AT Ask ArEske o] Rlsigint. W 27 olst 2L Ngwst 24
w7t ot AFEANGRE] e Folt vl RStk BRET AT HE N, SolE, ofEmrt

L) ARG EAof| W} th2A| S ETK Trevethan, 2017). A|GARR] 12} AMEAH w22 S0l Zlo] 8%
FReIAE 24 olot 7IEE A AT = 1AL Abdo] AlRtElo] AP Het $A) gsfor sk A=l
A 14 ofst 7IE2 "oz HES & Qlth

EEES A5 B B2 240 E dbzgh 9] et 240Ses w2 $E08 FA50,
FEA 2o gde SeIlt ol FEACIA Bl 7 Aol 3 A= AR | mE A
ot A :ete] £ FEof fsiAt UEld B3 ofde HolEtt i 138 B B4 e Sole
oISt Roplen =, oE|2ehl e AN g B A 7is/del e TV B
ZAole AR He Zlo] Bigsitt

7IA A8 = FAOAE ofuzehe] A AE A2 RAIEAT TRt B o] F4l2 YT
20| A FHES F90ke Hl VIED YAk 7IE EF A Utk H ACER, TISA]
Pgde Flshks Hx 272 He Hol Bigsith
& =W 7} vlud W, HLS-EU-QL6 £ AHAIE 88310 3%

[

5} 7 G AEERdS

TIelaL 11 B A4S ARSIt Aol ok M2 d=dEid ARE 283 AT AEY
T a9l 49 4, 9=olE, A¥FHE o] 55 A ATCiAE, Asle, 2023, A&
o}

9], 2024; Song, 2024; Kwon & Kwon, 2025, Kim et al., 2025). o5 @77} AZEsEe 2x
T ael, A7dZETee] IAE Wole Hl 23E Ot £ 9= HIS-EU-QloZ 28510 359
RIS okl YA 7 R A5 F7IIths HelAl o)zt Sl
AH|2-2 71 HAES F8ol7] o5l 27| Aol AadENE ¢
o] 9t ExAlEE 28d 4 vk SF HHol Wi A AFgo] desluE, Al BEX 5
A9 RS 719 A73uS 8% mebolut AR A thiRte] 27] A IPgol &8 7Rs/do] itk
oHE JiQ19] ARG S Scks 8k E AMSsPIEthE, SUHEVE 4 FE AlE, AW i
24, 959 A4S 9 R g 299 2348 HESH: ARE E8ok= Zo| Fdsith
Atolli= 2 7HA] R itk AA|, 2 A5E HIS-EU-QL6 FASHARE thVdo= 323 Al
T= okl oR|FoE HIRE o[t BAC|EE, A Avk= gk A QI A et 82| Er
H3HE HE W £ BT B 452 THCOE 4T vt St EA, EEES HSS AAlEIe

ook
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Development and Preliminary Evaluation of a 3-Item
Short-Form Health Literacy Screening Tool Based on the

HLS-EU-Q16
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Abstract

This study constructed a 3-item candidate health literacy screening tool based
on the HLS-EU-Q16 and evaluated its classification performance using Korea
Health Panel data.

Data from 8,358 adults with complete HLS-EU-Q16 responses were analyzed.
Three candidate combinations were constructed based on item distributions,
corrected item-total correlations, internal consistency, exploratory factor
analysis, and content representativeness. Low health literacy was defined as a
full-scale score of 12 or lower. Split-sample validation and sensitivity analyses
were conducted.

Candidate 1 (HLIT1, HLITS8, and HLIT12) had a Cronbach’s @ of .787 and
a correlation of r=.902 with the full scale. At a cutoff score of 2 or lower,
sensitivity was 98.2%, specificity 78.8%, accuracy 88.3%, negative predictive
value 97.8%, balanced accuracy 88.5%, and AUC 0.965. Its AUC ranked second
among all 560 possible 3-item combinations, while its sensitivity and negative
predictive value were higher than those of the top-AUC combination. In the
validation sample, sensitivity and negative predictive value were 98.3% and
98.0%, respectively.

Candidate 1 showed potential as a brief screening tool for rapidly identifying

individuals at risk of low health literacy.

Keywords: Health Literacy, HLS-EU-Q16, Short—Form Screening Tool, Korea Health
Panel Survey, Classification Performance
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