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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 B3 4] Al(health—related quality of life [HRQOL])”

g B2y, F2 g 9 FA &) oigk 2R R E A
s ear cH2l.

HRQOL &7-& dvtdy} Bolgo g BR¥ch dvkgde o
Fe ARl AHESlZ] fIsiA A =
9] HRQOL T gveldat 54 A AYS vlwstaxt
ool AHEET, SOl of| & e kS
o] HRQOLS £7sl7] flsll 7ide ZAolch2]. whebA w4l of
Zgxtof| ubel &3l HRQOL =75 AAgsiA] ARgstict

ek HRQOLAlE vIASE7|9e] A7 =23k &+ (non
preference—based health profile instrument)2} A5 = 7]9ke]
717 23+ =3 (preference—based health profile instru—
ment)7} Uk BINS E7E A7 T2 ElofAE Al
AEHEEE) Y= 2ol SFT H-E AHESIA o ﬂ‘*‘i
H4E AESH3]. | E5 =72+ Short Form 36-item
Health Survey Questionnaire (SF-36)7} 4], A& =718t
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SRl 74T Yol SHBPA st Brixtel HEES vt
POz B A FEAE TN 0 GDN | @HT 1R
B)el A4 Atole] B 217 A4 (index) & ABTIT, ol

288 X4 YRARIR HRQOL M, 244 B o
A7 Bhol 8 5 9 RIAIEk, HRQOL #ish&
AxIsHe el Holxly] uizo] QY AnREE AHS
517] o= BAEs 7R3l QIH2]. European Quality of Life
5 Dimensions (EQ-5D)= A1 =78t 9] oA HRQOL
e g 4 °'E}[5] EQ-5DE &5, AHEd, 448
5 T5/EH, B/l uigt 57 £¥E 7K glew, 7
ol W2 8% %_‘—% 37N= o]Foix UTHEQ-5D 3 Lev-
els [EQ-5D-3L]). o|%o] RE Egto|A HAa 7} (ceiling ef-
fect)7} Yepdthe EAES Besl7] SisiA, S +&ol 571

2 449 EQ-5D-5L0] HEEIICH6].

EQ-5D-3L2 2005\ €] gH=10] duRIFHTS gide =
AAEE SR GEEA] =U=14 HRQOL 4ol 285

T 9ek sixlRt BEET g SrEole] Hgsllols Bal
A7t & & Aoke 927 AAEOA, L Hijte 2 A s
719ke] Aty HRQOL FEE7Q “gh=3 &) & FRH=F
(health-related quality of life instrument with 8—items
[HINT-8])"°] 7HE=AH7.8].

HINT-8 7H“‘J—P§ = AEd —E—ﬂ s Fel 71
H_‘ﬂ_ O]}‘_:_.
AR 2 %01*1 —Eﬁjﬂé‘i T3t olQle]l 77 ofw|et
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LHQIB0~40tHe] 49A] tiEtEY o9 stEE 71K AHRE])
S e R ZAAOF B9 23 9 FE7 RRES] & AMA
Z 3071 2= AESKIE olF, @AE Q&M (exploratory
factor analysis [EFA])< &3l 671 94(80)& =&t 1
23 23E oSHSE 22 A7 &3 100 mm visual
analog scale (VAS) ¥ o|R3("£3'1 “Ex] &7 xpt A
37} (self-rated health) & T&HHLE thF W 2X]AH 39
BAE AASIiL, $5HSE AYshe ol 7]ofg &3S 3
ARstick: 2911 (A T EBE), 892 (7]
"), 813 (“¥si1”), 8914 ( %) 8915 (‘719" & R}
71"), 8216 (“YE"). 1221 671 8210 &£3H 872 2 Foll
A, AG 22717, BF, VIR BEE FolM JAF @9,
‘Asr|'g A QY 97 VI, TS Fold B

T2
FY, YE'E TN 9o T omn} 7t 23 47le) &

1;1][

o b

r1od) = 1-—‘:}[7] ol HINT—8°1] Tiﬂ°L ghRlo]l HS g B
SiM A 715R] dERPES FHokL, ol $9l HINT-8 x|+
£ AESIth HINT-8 Al 7P 2 =l 13278 7P £
< g8 12 e

3 2o A5 =719 HRQOL 79| FREAC 2N, =47}
F7olaLrt st AS Bl EFY 5 Kl digk e
gr 9| Fo/do] AEE ok F, =79 AAFH WiET
RS, YR Aoy 9 ZREAN) 7} uhEstx] 3

AFE Fof, Ao 7]9ke] FEE A JMERIE WG AeE =
E3llof gith= ZoItH9]. EQ-5D9] B¢ EEIE}E 54101]
S5, AR, dAES, $5/EE 9 B9/%
ofl thgh A=AIFA Wiz Ftze] tigh A2 3E0] EELELT'_ A
cHo-11].

HINT-89] ¢, &= =9I, G 2 S8 SRE dide
2 A" 459 Ao ERF-AER AEs, +HEdE &
Agetg=rt R uEQc12-14], SR el EY 574
/gt FHH AAZA WERF R gk A= FotE
et HINT-8 70 GAloll EFAZF ARIRRITHT], o]

72] Xhdoll gtk otoltjoirt Qle A% Tt AP B4
Ao g APEE Ao, AFE FPetd: ASYHOE A}
HEe AL YA Q9B M (confirmatory factor analysis
[CFA]) =& E4H8-0]Z(item response theory)©] H&F]o]
of & a7} IcHIs]. olelel=, flollA due ZAMH HINT-8
=7} ApEE wi[7,8], EFAd] o3 =&9 6712 8%lo] oE
Al 409 @10 8 FHAE Ao tigh 2wt ofyg}, 54 @
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HRQOL & vlash] SsiME 578524 A%ol B ast

HINT-82] M2AZA WaFz 71 FolM, WaLed
Z A3}2 Cronbach’s alpha (821)7} E L& JcH17]. skx|9t,
7P HEE o 2 AFEE|9kE Cronbach’s alphas &l #A)
2 QI§)A, 3|2oll= McDonald’s omega (o) ¥4jo] ARE
QAcHI]. 122 HINT-89] YRUIS o FEair 4
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3 AxIzALl FefsiRict. o] FollA 194 o)} HINT-8 &
T ol 34 80% oV SHET 616782 AT EA dIA=
SR 2 A= HINT-8o] tigh A2jAIGE dtolnz Het

EE 7SRl 1SR g

bl

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

361

3.

2
©

i\

1) 2z ool Y

[

HINT-8& 9kl 272l ol & &4 =72 A, A}

>
Dal
i
of)
2,
>~
ox,
i
i
=)
- |
5
i)
rk;l'
o
flu)
i
>
ofo
_o|L
32
o
i
)

3) O 2s RHOR M

S, AEE A% A A% 225 BEE E 4 R
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BE ZRATYAN WtE 9 ATHSE gk, FUngde
ZA] ARIALR 2 AR RAL ARE ARSI

TG W Gy R AR E AMSSIIE 18 Y
FHARE 18, 1A A 9 R e 2 ERE
F%7]%°l 140 mmhg o) F& ol¢7I¢o] 90 mmhg ol
T 1Y FES B8ohs AR 1EYO R Aok, ¥
& FHAE= £%7] E¢ol 120 mmhg ©1/4~140 mmhg v]Rto]
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4. A=2EA

AEEAL IBM SPSS Statistics version 26, AMOS version
25 (IBM Corp., Armonk, NY, USA) ¥ R Z 2132 AL

gt THEGE BAEES GeIM SPSSel Qe FA] U
715g olgsl FA BEE T JlY sREEo R BRI

SHELEE 1 (n=3,102)2 HINT-8& TAJ5I= M99 8 &
e =5 o 7 AEARFE JES A (psychometric network)
ol eRAAl JefjE B A (exploratory graphic analysis [EGA])
of AH&sH3ITH21]. EGAE 915 EGAnet 3H7|X|E E-8515lS
o, AF8E FRMPHLS graphical least absolute shrinkage and
selection operator (GLASSO)91, £3}e] Sa|AF ¢S ¢
S|4 louvain algorithme AR5t} &gk x19] 49 x4
of &3t= £ W 7Hs/d(replicability) & 1ke}sh7] $1siiA
E2E 1,000 583 bootEGAS AH&-5HATH22].

SHELEE 2 (n = 3,065)+= EGAY o3l =&% SHRgo| &
SRS Bl 913 CFAS] AHSsH3iTh CFAS 3517 ¢
M A=t thRE AAdS wESoF gt SEA|TE CFAS
AHEE B AT Als s oh® B#/d(Mardia’s coefficient
>5.00)& THESHA] X37] wigol, digh e g RAESY
(1,000 resampling)& AH&SFRATH23]. ZJ2Le] A= B7}t
+ comparative fit index (CFI), root-mean—square error of
approximation (RMSEA) ¥ standardized root—-mean—square
residual (SRMR)& ©|-&35Iith CFI 95 oJd2 £2 AL,
90~95& 8% & Y= FFEE 9u|st, RMSEAS}
SRMR 05 BTk £& &Y%, 05~082 #8384 A= =
=& oujgith24,25]. FERDY £ X4 (modifica-
tion index) & AFEsHA Q21 W B9 SPAMVIHS § A
5185tHA CFAS 43stict. Thof
o] CFI gtHct 01 ol 3715k
IR BeH23].

HINT-89] Hd#] 2 E85YLH A5 FA R=E At
B3l A WELBE FF L o > 70& AHESHITHIS]
ERFLE A5 T 18 M(multigroup confirmatory
factor analysis [MGCFA]) 2.2 AA|513tE MGCFAE A|ofF 4~
Fof wat 4gA Q] YAE B2 o]RojxITH26]: FeHETLd

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

=

2H=UXM(scalar invariance) ¥ @ xFEAF=A M (error variance
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IRPAE BAb: S=agaeid d+
SH7|Fo2RH $AS T Z0|1(2018-01-03-C-A)
20229 diFolA 3ME Atsch & oIARIREA AT oFF
ishEY A-8-29Ys] (Institutional Review Board) %€ 4]
OJHAE WHTHAJOUIRB-EX-2023-005).

A7 2t
FEO O ot 7|28

A AR oIRbe 567%E AxIstgiom, 654 o]

ol wole: 265%, H|SAket o] Abe 71 EAHE 685%, Theh
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Lo Mol Y= Al 242t 46%, 12.6%, 57%%ITHTable 1).

1. 2ltAL=]

i a0 Al
53 54 U 2

o,

w

M

2, FJEISE

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

SHEZEE 18 A8 EGA Z3H(Figure 1), =X (nodes or
items) = 25 22 Mo &2 e bA HINT-82 TR (sin-
= A& 9n|
Shth =8 AFska 9 ofX](edges or links)2] 715%] Foil
A 23 5(9-27)2t 8("BE") ] TAZE 7P ZsiAl Ut
bootEGA Z}, 100%014 AFHHe] 471 stz Yehgz] wie
o, =59 TUxtYS PY(stable)sttar & 4= gt 7+ £
SEH Aol £ vlES B 124 $£871F 808 HokA

39 R THEFTH29].
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Table 1. Sociodemographic and Medical Information of the HINT-8
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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.

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

2) &Y 20EY
EGAGIM =54 8719 Bz /9% dUxiee] 4=
4 AFsP] s, sHrEE 28 AM8SIA CFAS 4335ttt
3 F3 271299 AT A ff = 692109 (0<.001),
CFI = 897, SRMR = 053, RMSEA = 0972 RExo 2 g
SHict whEhA RARS DA e 2 AAISIGITtH(Table 2). 4
BEd 29 ZRIE R BF BEEHen, a9 19| CFI
P HlaFE W 2 xol7E 81 01 o)gelienz reo]
ofu] QA FFEACH23). shalet B 8(“¥E) 2AAA 3t
o] 4492 UrEhA o] E& AR R RE 3 A6t
3 23 £RERE 39| R BT AsHA UEstth shAE,
7354 29] CFI %3t xtol7b itk (Change in CFI com-
[ACFIl = 000). &, 20| ¥
BEd 28 3F FRd

pared with the previous model
HuIx] ot £ 8 fAlska 4

= 3k (Figure 2).
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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.

Change in CFl compared with the previous model; Cl =

Comparative fit index; SRMR = Standardized root-mean-square residual; RMSEA = Root-mean-square error

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 s 13 2 &
S 0E AtS A3t 804, 812, ® 7972 B
70 oV WEIE

HollA] HINT-8 URAT L B4
o=

AL
7 F81E

A

an)

INT-8 ©lx}¢]
x| BA3 A3t} f = 585171 (p< 001), CFI = 952, SRMR = 038,
RMSEA = 0071 (90% confidence interval = 067~077)2 &
Aottt QAR BE folollal 7 8 (465)S A<

Zxrdo] AA| FEIJA= Hgst
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3l 2% 50 oJAF(719~512)%ck theo 2 ¢
1 Fdol XA HINT-89] 5354 AFS
(Table 3). /3ol u}=t HINT-89] el ¥ fEESUHo] TF
SISt &, A Tholl 5YsE #E A (E)7 22 AR
HA=ERAL, Fdel] 2MA 239 gQ1AI7 2 "9;1"‘—}. SRR &
9] FAH(intercept) 7KK ZEZ A|ekst AZeEHE %
R| %UTHACFI = 031). A E-of ek Z_H’ﬂ = 29
571 Aoks Eol7haA B4 1 A &3 6(71Y
3(FE)S AT BE B HHE AMGEA FE W, R E
2zatzdAdo] EEFTHACFI = 006). SHAIgE Steenkamp®}t
L VoAl AR (%)l &

Baumgartner [30]= H& SH5Y
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Table 3. Measurement Invariance of the HINT-8 across Sociodemographic and Chronic Disease Groups

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 ool shetlE (A4
bS] oﬂ}\-] k]% 7:11:]-0 HEEJ

o o
%]‘
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Comparative fit index; ACFl =

= 297} ool

W 55

Change in the CFI value compared with that in the previous model; HINT-8 = Health-

HINT-8 6541 wlgtst ool & gl ZaIA Jef 2wl
EYEAYS T shRIE A%eEUA B CFI gol
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