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Internal Structure of the Health-Related Quality of Life Instrument with 8-Items in a Nationally
Representative Population

Lee, Eun-Hyun
Graduate School of Public Health, Ajou University, Suwon, Korea

Purpose: This study evaluated the internal structure (structural validity, internal consistency, and measurement invariance) of the
Health-Related Quality of Life Instrument with Eight Items (HINT-8), developed to measure Korean people’s health-related quality of life.
Methods: A secondary analysis was conducted using data from the Korea National Health and Nutrition Examination Survey, involving 6,167
adults aged over 18 years. The structural validity of the HINT-8 was assessed using exploratory graph analysis and confirmatory factor
analysis. Internal consistency and measurement invariance were analyzed using McDonald's omega (w) and multigroup confirmatory factor
analysis, respectively, Results: The HINT-8 had a single dimension and good internal consistency (w = .804). The one-dimension HINT-8 ex-
hibited matric invariance but not scalar invariance across sociodemographic groups (sex, age, education, and marital status). Further, it ex-
hibited scalar or partial scalar invariance across medical condition groups (hypertension, diabetes, depressive symptoms, and cancer). Con-
clusion: The study finds that the HINT-8 demonstrated satisfactory structural validity and internal consistency, indicating its suitability for
practice and research. However, the HINT-8 scores cannot be compared across different groups regarding sex, age, education, and marital
status, as the interpretation varies within each sociodemographic category. Conversely, interpretation of the HINT-8 is consistent for indi-
viduals with and without hypertension, diabetes, depressive symptom, and cancer.
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& “7A7 B8 4] Al (health—related quality of life [HRQOL])”

o 223, 52 A2 9 $A vl tE AL S
s ear cH2l.

HRQOL &7 dutygat Solgo s ERdr duge o
et QA7RITH] AFESP] 93 !
9] HRQOL T gveladat £ A AYS vlwstaxt
o o AHS %‘:} E°]°é]a°: od B4 AY 9 =& 7 AY
9] HRQOLZ
g7tol| whet A3HeE HRQOL =75 ARsHA AH&-Shct

¥y HRQOLOl= v Z = 79ke] 247} 223k =+ (non
preference—based health profile instrument)@} A& = 7]4Ho]
% =234 =7 (preference—based health profile instru—
ment)7} ek B =719 A7) L2kl Etoa= Al
AEHEEE) Y= 2ol SFT H-E AHRSIA o “ﬂi
HA4E AESHL3]. Ed =+2+ Short Form 36-item
Health Survey Questionnaire (SF-36)7} ¢Ith4]. AS =79k
EFolME 7Ied 5ol SEoH sta, Hrikke] A =g vt
go g JEd A 7FAE M 0 F)A 1 (@Rg 334
E)e] A& ’\}01—4 ﬂf‘?:_' % R4 (index) & AHESITE o] 2A|
AEE R guilrwe] HRQOL vlx, A 371 &
7578 Hrtoll & o%a & Q= Z%lo] X HRQOL ¥sks
Axst= Rizdo] Hojx]7] wiZe] YA 2HRRZE AR
517] ofgtt= 9™ % 7FK]2 QIcH2]. European Quality of Life
5 Dimensions (EQ-5D)% 4 e dj¥X HRQOL
ekl & 4= QlHb]. EQ-5D& 255, APk, ¢4
T 5/, B/l Oig o/ S THRIAL o, 7+
g w2 §F £F2 IN= o]FolX JTHEQ-5D 3 Lev-
els [EQ-5D-3L]). o|%o] RE 2go|A HAa}(ceiling ef-
fect)7} Yepdthe EAES Besl7] SisiA, 9 +&ol 571

2 39 EQ-5D-5L0] R EATH6].

EQ-5D-3L2 200597 =] v S tidoe =
AAEE SR GEEA =U=14 HRQOL 4] 285

3 QU SR Mg E T} EA gl A 8sllols £
A7t A& & ke 7 AAEA, 1 tigte g A s
718ke] duty HRQOL FRETS “Sh=dd &) A =+
(health-related quality of life instrument with 8—items
[HINT-8])"o] 7Hd=] c“‘:]'[7 al.
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L9QI(B0~40the] 49A] tietEY o9 stEE 71X AHRE])
= W R ZIAADF B9 A 9 HEt RRES]eE AMA
Z 3071 2= AESIIE oI, @AE QQlE M (exploratory
factor analysis [EFA])< &3l 67} GA(22D)< EE5I3ITE 1
g3 23E o SHSE B A7 B3 100 mm visual
analog scale (VAS) 2 o|R3("E5"3 “EA] &5 xpH A
g7} (self-rated health)& SEHFE th5 2 ZX]AH 3]
BAE AASIiL, $5HSE Ache dl 7]ofg 873S 3
ARstdck: 291 (A T g B, 2912 (7]
"), 8213 ("¥sir]"), 824 (¢ %) 8915 (719" & “FAt
71"), 8216 (“FF"). 1211 671 2200l £ 87H—~] & ol
A, AG 271", BF, TV S F
‘Lsp"E AEH @Y, 7 “7]‘31", “—’F—‘?i"% %"1’\1 SRk
ojol “gJE’S AR ojelo = wig 5

o

fio b

rlod) - 1TEH7] ol% HINT—8°1] tHoP SH0lo] MRS BF
3|A A 7hER] RS &L, ol B3 HINT-8 X4
& A&} HINT-8 Al 7P U g 1328 H 7 £
2 e 12 Yebgohg].

L] HEH]HP HRQOL E7¢] ARZ=AC 2N, 17}
EF7gotarAl st RS B0 EFE 5 YKl g e
R 9| F8/d0 HEE%‘EIF_ At F, =70 AAE W
Z(TIEEE, Ud 938 2 SRTYE)7E UESIIER &
Qg Tof, S & 7|9ke] FEH A 7MFR|E WG A E =
E3flof sttt Zolth9]l. EQ-5D9] ¢ Hujgls, &

=58 AR, NS, 5/8W, 9 Bole-go| 5B
of tigh A=AIFA WiE|Ftze] tigh A7 2350l HaEar 9l

oHO-11].

HINT-89] ¢, &= =2, %h“é 4 ‘F’I‘Ho]- & SRS gide
2 AAE 250
e =
/g7t FHE AAZA WEF xR tigk A= HotE
$it}. HINT-8 7 JAJoll EFAZF AJS¥SERIRH7], o] WEe

7] AHde]l digh ofolr]oi7} gl ¢ Tes| AP B4
Ao 2 A== Aojn, A=A LMeldE 7
e AL FHA QQAE M(confirmatory factor analysis
[CFA]) =& E&uHS-o]Z(item response theory)©] &5 o]
of g Z a7} UHI5]. olejel=, flolA AEH ZAXH HINT-8
=77} 7 wi[7,8], EFAS] 3] =549 6719 g82lo] o
Al 4719] 910 2 FAEEAo] gt ZEet ozl E4 &
ol HAlE Eol oEA o 229 EFo = AEFHU=
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Kol st ASH ZAE FtolE 4= ik
752 Ak 7kl HINT-8 F49] H
=

2 b e Selstn g duzt gick ol S, Fuy

Baysl7] W, o] AT} HINT-82 EXE Hut 7t
Ba7d47F HRQOLS] & 49| x}o|Ix] ot H Z47] & 3
o]l &3 =Q150] HINT-8 £&9] 9n|E t2A ez
S nlojoj A o] AMRIA] & 4 glk. whehA Y 7+
HRQOL H$E vl|asly] sixe &

HINT-89] Al2|AIG= WzTFx 371 FolA, umdsd A
% Z3=Z Cronbach’s alpha (821)7} E=ICH17]. SFx]EL,
7P BEiE o 2 AFES|$kE Cronbach’s alphas &l #A)
2 QI§j|A, o= McDonald’s omega (w) £AJo] HAE
AcHI8]. 122 HINT-89] YRYIIS o FEaliA 4
§ 2 el gk whebA] HINT-8 R[4 dish 2184 gRrE
HlaiMEte, FAZRAQ A2ADAE WE Tzl disl BrleiE
27t k.
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2. A oY

£ Ao SUA7FdgERA 87] 1XxFd = (Korea National
Health and Nutrition Examination Survey VIII-1 [KNHANES
VII-1]) AH&7F E8EQTH19]. SUAZFLEAL 871 IR
ZAboll= A= 19270 ZAMFERE F 7,09670] AL ZAL
S AxIEAbo] FFofsiGitk o] FollA 19A4] o)d3} HINT-8 &
T goll 34 80% oV SET 6,1678S ATEA A=
SIRTE & A= HINT-8o] tigh A2jAIGH dtolnz Het

EE 7HSAlE 1HEA] g
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S, AEE A% A A% e85 BEE E 4 R
= HRQOLZ} #&o] QIcH20]. whetr] of2igh Thdxlst Gyl
BE ZRATYAN WtE 9% ATHSERE ok, FUag 9
ZA] ARALR B AR RAL AR E ARSI

Tt ¥ I R AUARE ARSI 18 Y
SR E 18Y, 1Y ATA 9 B ooz EFE
F%7]%°l 140 mmhg o) F& o|¢7I¢o] 90 mmhg o)
T 1Y FES B8ohs AR 1Y R Aok, ¥
o A= $%7] o] 120 mmhg ©1/3~140 mmhg w]Tto]
31 o]¢7] Eeto] 80 mmhg ©143~90 mmhg BTHS olu|shH,
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g 100~125 mg/dL E= BEHEMAT} 57~64%%) 95 &
et g 3HEY 100 mg/dL VIR = oA 57%
olgkg Sjnfgic
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4. A=2EA

A2 EAL IBM SPSS Statistics version 26, AMOS version
25 (IBM Corp., Armonk, NY, USA) ¥ R Z2& A}85
k. HIEFE AT S fIshA SPSSell 9l R g
715& ol8aliM ARl BEE F /Y sHERECRE ERJCh
SRR 1 (n=3,102)2 HINT-8& FAJ5H= 19 8 &
e =25 o 7 AEAIRFE U ESL A (psychometric network)
ol eRA! Jefj B A (exploratory graphic analysis [EGA])
ol AH&st3ITH21]. EGAE 915 EGAnet 37|X|E E-831%lS
o, AFEE FAUPHL oraphical least absolute shrinkage and
selection operator (GLASSO)9i1, £3te] F#|AE E¢lS 9
S|A louvain algorithme AR5t} &gt xFYe] 4o A1
o &= B9 W 7Hs/d(replicability) & te}st7] 91siA]
EAEH 1,000 F83H bootEGAE AH8-5FSITH22].

SHELEE 2 (n = 3,065)+= EGAl o3l =& Srgo| &
FFRE 7B 7] 913 CFAOY AHESI3iTh CFAS 4-3517] ¢
siMe Atm7t ohiaE S WSSl of dhtk shx]Rt CFAC
AHSE B AT Als e oE® B/d(Mardia’s coefficient
>5.00)& THESHA] Z37] wiEol, tigt o2 RAEY
(1,000 resampling)& AH&SFRATH23]. FE 24| &3t= F7t
+ comparative fit index (CFI), root-mean—square error of
approximation (RMSEA) ¥ standardized root—-mean—square
residual (SRMR)& ©]-83I3{ch CFI 95 o2 F2 A%,
90~.95& 8% & e FFEE 9v|sty, RMSEA%t
SRMR 05 H|¥k £& & 05~082 8% &= 3= &3
=& Yujgitt24,25]. FERLDY £ X4 (modifica—
tion index)E AH&SIA 821 U 3] FPAMIHS A
5]851HA CFAS 333l3ict ghek g melo] CFI ghol of&
Telo] CFI gkt 01 o) B71ekd, a7 RE2 foulsiA &
QAL BQeH23].

HINT-89] HL#Y 9 E85YLH A5 FA "AI=E A
B34 FART WELBE FFS o > 705 AHESHITHIS]
ERTLE A5S T 208 M(multigroup confirmatory
factor analysis [MGCFA]) 2.2 AAJ519ict MGCFAE A|oF &
Foll whet 49A1 AR R = o|FoTIt}H26]: FeiELA

g
(configural invariance), WJE&5Yd(matric invariance), 2Z

| Y
S
W,

2H=UXM(scalar invariance) ¥ @ XFEAFEA M (error variance
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invariance). Y eLAFL FHER 22 JAFSHSED7E 2
2 Aol FAE ks Aoy, ujEEUde A 7 &
A7 BYsItHE A onjsit), 2Z=HEdde EEY

39] &7l Z3<] H¥(intercept) e SUSHA Aeket ZolH,

g
o SH5UHe] Bk ofd Al Aokmdsl

— o
ok Eo7hiA AlgstE $3(backward) WAl L2 FE 57

IRPAE BAbE S aed a+
S71Bo R H FAS T2 A0H(2018-01-03-C-A)
2022 thEolAl 3/HE Atsrth £ olRAIERA At ofF
oishEY A-8-293] (Institutional Review Board) 2] Al

OJHA S Wt AJOUIRB-EX-2023-005).
A At
1. AFALSEH S/ U et FHO L0 CiSt 7= Sl

A AR oJRhe 567%E AxIstgiom, 654 o]

Jol w0le 265%, TSRkt 2o Abe 7 EAH: 685%, THeh

@ ool ShEE P AS 27.1%ch DY Bt

27%, FuY TAHE 1359900, $F, BEY, ¢S A9
[e]

Lo Mol Y= Al 242t 46%, 12.6%, 57%ITHTable 1).

ox,

w

M

2. HIEHEE
1) SHEaF 7 4=0f| ChSH Bl F A

SHEEE 18 AFESE EGA Z3}(Figure 1), =E(nodes or
items) = 25 22 Mo &2 e A HINT-82 TUXH(sin-
gle dimension or community) 2.2 FAEo] tkE A 9]
stk =2 AZsln Y oflX|(edges or links)2] 7HE%] Eoj|
Al 23 5(9-27)t 8("BE") ] TAZE 7P ZsiAl Ut
bootEGA Z}, 100%014 AFHe] 47 stz Yehgz] wie
o, =& TURYL A (stable)sirtar T 4= Qik 7 Bo]
TEH Rl £ v|&2 B 124 $£871F 80K}t o014

23] PAE WEIH20].

0l

https://doi.org/10.4040/jkan.23007



28 2 Ao A YT HINT-8 363
Table 1. Sociodemographic and Medical Information of the HINT-8
Total sample Subsample 1 Subsample 2
Variable Group (n=6,167) (n=3,102) (n = 3,065)
n (%)

Sex Male 2,734 (44.3) 1,339 (43.2) 1,395 (45.5)

Female 3,433 (55.7) 1,763 (56.8) 1,670 (54.5)

Age (yn* <65 4,533 (73.5) 2,282 (73.6) 2,251 (73.4)

> 65 1,634 (26.5) 820 (26.4) 814 (26.6)

Education Middle school graduated and below 1,630 (26.4) 810 (26.1) 820 (26.8)

High school graduated 1,978 (32.1) 993 (32.0) 985 (32.1)

College graduated and above 2,290 (27.1) 1,160 (37.4) 1,130 (36.9)

Marital status Living with a spouse 4,227 (68.5) 2,146 (69.2) 2,081 (67.9)

Divorced/separated/bereaved 874 (14.2) 440 (14.2) 434 (14.2)

Never married single 1,065 (17.3) 515 (16.6) 550 (17.9)

Hypertension Normal 2,544 (41.3) 1,278 (41.2) 1,266 (41.3)

Prehypertension 1,592 (25.8) 808 (26.0) 783 (25.5)

Hypertension 2,014 (32.7) 1,010 (32.6) 1,004 (32.8)

Diabetes Normal 2,545 (41.3) 1,292 (41.7) 1,253 (40.9)

Prediabetes 2,438 (39.5) 1,235 (39.8) 1,203 (39.2)

Diabetes 832 (13.5) 412 (13.3) 420 (13.7)

Depressive symptom Normal 5,625 (91.2) 2,821 (90.9) 2,804 (91.5)
Depressive symptom 285 (4.6) 150 (4.8) 135 (4.4)

Arthritis Normal 5134 (83.2) 2,569 (82.8) 2,565 (83.7)

Arthritis 776 (12.6) 402 (13.0) 374 (12.2)

Cancer Normal 5,556 (90.1) 2,800 (90.3) 2,756 (89.9)
Cancer 354 (5.7) 171 (5.5) 183 (6.9)

*Age in the total sample = 51.78 + 16.93; Age in the subsample 1 = 51.73 + 16.83; Age in the subsample 2 = 51.83 + 17.04.
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Item 1 = Climbing stairs; Item 2 = Pain; Item 3 = Energy (Vitality);

Item 4 = Working; Item 5 = Depression; Item 6 = Memory;
Item 7 = Sleep; Item 8 = Happiness; HINT-8 = Health-Related
Quality of Life Instrument with 8-Items.

The orange node with the number 1 at the right side represents
that eight items (orange nodes) belong to single dimension.

Figure 1. Dimensional structure of
the HINT-8 using exploratory graph analysis.
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W AF] SIol, SHREE 25 AN CEAS Sslgict

I Ax zr1rde] AL XFE 4° = 692.109 (p<.001),
CFI = 897, SRMR = 053, RMSEA = 097= &
SHch wheb] Redaegs BAF 2 AAISHICHTable 2). 4
e 29| ZRIE Ao BF wEEglon, 32 19 CFI
o vl uFe of 1 xpol7h 48] 01 o)dolgieng o]
on] QA FI=IAcH23]. SHRIRE 23 8(“FE")] aN=A gt
o] 4492 UehtA o] 35 AAIS £ Rd 35 Bt
1 23 #RRE 39 Rk 25 AgtsiA Yeth SR,
$732d 29| CFI g2t xtol7t gllth(Change in CFI com—
pared with the previous model [ACFI] = 000). &, 23] &
=R gobM &3 8=
2 ZJ3ck(Figure 2).
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Item 5 179
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ltem 8

HINT-8 = Health-Related Quality of Life Instrument with 8-Items; Item 1 = Climbing stairs; Item 2 = Pain; Item 3 = Energy (Vitality);
Item 4 = Working; Item 5 = Depression; Item 6 = Memory; Item 7 = Sleep; Item 8 = Happiness; e = Measurement error.

Figure 2. Confirmatory factor analysis model of the HINT-8 with subsample 2.

Table 2. Summary of Fit Indices in Confirmatory Factor Analysis of the HINT-8 with Subsample 2

Model x> df CFI SRMR RMSEA (90% Cl) ACFI
Initial model 692.109" 20 .897 .053 .097 (.090~.103) -

Modified model 1* 357.303" 19 8989 .043 .076 (.069~.083) .042
Modified model 2t 267.377" 18 955 .039 .067 (.060~.074) .016
Modified model 3° 211.099" 14 8955 .035 .068 (.060~.076) .000

df = Degrees of freedom; CFl =
of approximation; ACFl =
Instrument with 8-Items.

Comparative fit index; SRMR = Standardized root-mean-square residual; RMSEA = Root-mean-square error
Change in CFl compared with the previous model; Cl =

Confidence interval; HINT-8 = Health-Related Quality of Life

Covariance between the measurement errors of items 8 and 5. "Covariance between the measurement errors of items 8 and 5, and items 8 and 3.

*Model excluded item 8. "p < .001.

3. LM

RA 9 sk 13 2 &
S 0E ARtS A3t 804, 812, ® 7972 B
70 oV WEIE

HollA] HINT-8 URAA S B4
o=

AL
F T8E

TR}
x| BA5 At} f = 585171 (p< 001), CFI = 952, SRMR = 038,
RMSEA = 0071 (90% confidence interval = 067~077)2 %
ollet. QAR BE fololla 3 8 (465)S Al

Zxrdo] AX| FEIAZ Hgst
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Table 3. Measurement Invariance of the HINT-8 across Sociodemographic and Chronic Disease Groups

365

Model e df CFI ACFI Unconstrained items
Sex

Configural 621.257" 36 948 -

Metric 665.337" 43 945 .003

Scalar 1,020.782" 51 914 031

Partial scalar 731.188" 45 939 .006 1,2,3,4,5,7
Age

Configural 496.599" 36 956 -

Metric 562.168" 43 951 .005

Scalar 1,553.668" 51 857 -
Educational status

Configural 519.570 54 951 -

Metric 588.582" 68 945 .006

Scalar 1,627.762" 84 837 -
Marital status

Configural 521.673" 54 957 =

Metric 657.282" 68 946 on

Partial metric 643.910" 64 948 .009 6,7

Scalar 1,373.840" 84 883 =
Hypertension

Configural 591.089" 54 952 -

Metric 660.291" 68 947 004

Scalar 1,171.584 84 903 044

Partial scalar 758.518" 76 939 .008 1,2,4,6,
Diabetes

Configural 525.384" 54 956 -

Metric 559.810" 68 954 .002

Scalar 920.101" 84 922 032

Partial scalar 659.262" 76 945 .009 1,2,4,8
Depressive symptom

Configural 568.060" 36 951 -

Metric 578.718" 43 950 .001

Scalar 770.320 51 933 017

Partial scalar 668.317 48 942 .008 4,5,7
Arthritis

Configural 516.665" 36 952 =

Metric 532.118" 43 951 001

Scalar 1,182.155" 51 887 -
Cancer

Configural 591.313" 36 950 -

Metric 602.183" 43 950 .000

Scalar 637.834" 51 948 002

df = Degrees of freedom; CFl =
Related Quality of Life Instrument with 8-Items.
p <.001.

3 23 0] W o]l shetlE (944
bS] oﬂ}\-] k]% 7:11:]-0 HEEJ

o o
%]‘
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