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Objectives: Few attempts have been made to develop a generic health-related quality of life (HRQoL) instrument and to examine its
validity and reliability in Korea. We aimed to do this in our present study.

Methods: After a literature review of existing generic HRQoL instruments, a focus group discussion, in-depth interviews, and expert
consultations, we selected 30 tentative items for a new HRQoL measure. These items were evaluated by assessing their ceiling effects,
difficulty, and redundancy in the first survey. To validate the HRQoL instrument that was developed, known-groups validity and con-
vergent/discriminant validity were evaluated and its test-retest reliability was examined in the second survey.

Results: Of the 30 items originally assessed for the HRQoL instrument, four were excluded due to high ceiling effects and six were re-
moved due to redundancy. We ultimately developed a HRQoL instrument with a reduced number of 20 items, known as the Health-
related Quality of Life Instrument with 20 items (HINT-20), incorporating physical, mental, social, and positive health dimensions. The
results of the HINT-20 for known-groups validity were poorer in women, the elderly, and those with a low income. For convergent/dis-
criminant validity, the correlation coefficients of items (except vitality) in the physical health dimension with the physical component
summary of the Short Form 36 version 2 (SF-36v2) were generally higher than the correlations of those items with the mental compo-
nent summary of the SF-36v2, and vice versa. Regarding test-retest reliability, the intraclass correlation coefficient of the total HINT-20
score was 0.813 (p<0.001).

Conclusions: A novel generic HRQoL instrument, the HINT-20, was developed for the Korean general population and showed accept-
able validity and reliability.
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have stated that improving the quality of life of their citizens is
a main policy target [5,6].

HRQol is characterized by multifactoriality and subjectivity
[7]. Regarding multifactoriality, physical, psychological, and
societal dimensions can be measured at several levels to de-
termine HRQoL [8]. Based on the theory of functionalism [9],
many researchers have argued that people with good HRQoL
show no problems in various HRQoL dimensions and/or can
perform certain functions well. In contrast, others have argued
that HRQoL should include positive well-being [8], as has been
suggested by the World Health Organization (WHO) as part of
the definition of health [10]. Generally, HRQoL has been mea-
sured through questionnaire-style surveys, which may result
in subjective measurements of health. More than 900 ques-
tionnaires have been developed for this purpose and regis-
tered in a single international patient-reported outcome and
HRQol instrument database [11]. More than 100 generic in-
struments have been developed to assess HRQoL, such as the
Short Form 36 version 2 (SF-36v2) and the WHO Quality of Life
(WHOQOL) instrument, but these questionnaires, although
used internationally, were developed in Western countries.

Several pieces of evidence suggest that cultural differences
in HRQoL may exist [12]. For example, Japanese people report
problems in certain dimensions less frequently than others
[13]. In the EuroQol-5D (EQ-5D), Japanese gave lower scores
than Europeans on the EuroQol visual analog scale (VAS), but
reported fewer problems in the dimensions of usual activities,
pain/discomfort, and anxiety/depression. The relatively low
VAS scores may have stemmed not only from real differences
in health status, but also from cultural differences. In Korea,
similar findings regarding those dimensions have been re-
ported [14]. These results may reflect real differences in health
status across countries, but may also be indicative of cultural
differences. Cultural differences may lead to different percep-
tions of health state descriptions when HRQoL instrument
questionnaires are presented using text [15].

In addition, the psychometric properties of the SF-36v2 and
Short Form 12 version 2 (SF-12v2) in Korea are somewhat dif-
ferent from those observed in some Western countries. The SF-
36v2 scales for vitality, mental health (MH), and social func-
tioning showed poorer results for item discriminant validity
[16]. The role physical and role emotional scales were loaded
onto the same factor in the SF-36v2, and this pattern also ap-
peared in factor analysis of the SF-12v2 in Korea [16,171].

However, to our best knowledge, few attempts have been
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made to develop generic HRQoL instruments for use in Asian
countries. A previous study from China used a modified ver-
sion of the WHOQOL-100 and the SF-36v2 [18], and another
from Japan attempted to develop a HRQoL instrument [19]. In
Korea, two instruments have been developed previously. Kim
et al. [20] developed a HRQoL instrument consisting of 46
items, the Korean Health-related Quality of Life Scale, by sur-
veying ambulatory care patients, collecting their symptom de-
scriptions, and categorizing them into domains, followed by
validity and reliability testing in patients. However, the psy-
chometric properties of this instrument were not evaluated in
the general population. The other HRQoL instrument, with 44
items, likewise did not undergo validity and reliability testing
in the Korean general population [21]. They have not been of-
ten used, even in Korea, for several reasons, including the fact
that they include numerous measurement items and have not
been published in other languages.

In the present study, we aimed to develop a novel generic
HRQoL instrument, the Health-related Quality of Life Instru-
ment with 20 items (HINT-20), and to examine its validity and
reliability in the Korean general population.

METHODS

Literature Review and Item Generation

We first undertook a review of the literature related to the
concept and definition of HRQoL and existing instruments, in
order to identify HRQoL dimensions and items. For this pur-
pose, we used search engines such as PubMed, Korean Medi-
cal Database and KoreaMed with terms such as “HRQolL,”
“HRQol tool,” “HRQoL instrument development,” “general
population”, and so on. We defined four dimensions (physical,
social, mental, and positive health dimension) based on the
concepts of functionalism and positive well-being [8,9]. Simul-
taneously, we used the PRoQolid database to retrieve generic
HRQoL instruments [11]. Among the 129 generic instruments
found, 87 were excluded because they were not HRQoL instru-
ments, were infrequently used (i.e., had fewer than five refer-
ences), or their target group was not adults. In addition, 12
tools were excluded because they were limited to certain spe-
cific dimensions, general quality of life measures, or consisted
of open questions. We included another four HRQoL instru-
ments developed in Korea, Japan, China, and France that were
identified in a separate search. Ultimately, 34 HRQoL instru-
ments were selected and their questionnaires were collected.
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A total of 166 items were derived from these 34 HRQoL in-
struments. From the 166 items, we excluded three items which
were specific to a particular gender or age group (being a par-
ent, fertility, and studying), 48 items that overlapped with oth-
er items (e.g., walking vs. getting around and bending or
stooping vs. picking up something from the floor), two items
that were difficult to differentiate because they dealt with sim-
ilar concepts (e.g., confidence vs. self-efficacy), and 44 items
that were related to general quality of life or were considered
less important than other items for measuring HRQoL. Al-
though redundant or overlapping items were excluded, we re-
tained items that were regarded as meaningful in the Korean
context (e.g., vitality, fatigue, and fatigue recovery). Ultimately,
we selected 69 items for focus group discussion (FGD), in-
depth interviews (IDIs), and expert consultations.

Focus Group Discussion, In-depth Interviews,
and Expert Consultations for the First Iltem Re-
duction

FGD and IDIs were conducted to collect qualitative data on
various perceptions of health and HRQoL and to select candi-
date items according to semi-structured guidelines (Supple-
mental Table 1). The focus group consisted of six healthy
adults chosen on the basis of gender and age (three women;
mean age, 40 years). The IDIs were conducted with six chroni-
cally ill adults with mild symptoms who were recruited from
the outpatient Department of Family Medicine in a tertiary
general hospital (four women; mean age, 59 years). They each
had some combination of diabetes mellitus, Parkinson dis-
ease, hypercholesterolemia, hypertension, or anemia. Open-
ended questions were asked, such as “When do you think you
are healthy or not healthy?”” and “What do you think are the
dimensions that belong to HRQoL?”. Next, we presented 69
items retrieved from the 34 HRQoL instruments identified in
the previous step of our procedure and asked the participants
to select important HRQoL items. The transcripts of the FGD
and IDIs were analyzed using content analysis. The partici-
pants of FGD and IDIs selected the items in the mental and
positive health dimension, such as happiness, joy, and positive
feelings/thinking, as the most important HRQoL items. The
methods and results of the FGD and IDIs have been described
in more detail elsewhere [22]. Experts who had developed
HRQoL instruments or used HRQoL instruments frequently
were considered for expert consultation. Academic societies
on health technology assessment, statistics, family medicine,
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and psychology proposed experts who engaged in research
on HRQoL and HRQoL instruments. Consultations with 11 ex-
perts were held to obtain opinions about HRQoL dimensions,
item generation and selection, levels of items, and the recall
period, as well as to ask the same questions used in the FGD
and IDIs. The experts proposed using a 4-point Likert scale to
record responses, the past week as the recall period, past
tense corresponding to the recall period, and a new item
(building relationships with new people). Using the FGD, IDIs,
and expert consultations, we identified 30 items, including six
pairs of items measured in terms of intensity and frequency:
fatigue, loneliness, depression, satisfaction, confidence, and
happiness. Each item consisted of four levels with the follow-
ing options: no difficulty, some difficulty, much difficulty, or
unable; no, mild, severe, or extreme; and always, often, occa-
sionally, or never. Level 1 corresponded to having no problem
and level 4 corresponded to having an extremely severe prob-
lem for each item.

Surveys
Study population

Two surveys were conducted as part of the present study
(Figure 1). The first survey was conducted for the second round
of item reduction and the second survey was conducted to ex-
amine the validity and reliability of the instrument. The target
population was adults over 19 years old in Korea. In the first
survey for the second round of item reduction, 891 adults par-
ticipated. Of the 891 participants, 600 were randomly sampled
using the multistage stratified quota method. We assigned a
sample quota to each region of Korea according to the popula-
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tion structure based on gender, age, and education level, de-
rived from the resident registration data (June 2014) of the Ko-
rean Ministry of Interior. To increase the sample size, we includ-
ed 291 adults participating in the sixth Korea National Health
and Nutrition Examination Survey (KNHANES). They were
asked to complete a questionnaire that included general char-
acteristics, such as gender, age, and education level, and the 30
candidate items. In the second survey that was conducted to
validate the instrument, 300 adults in Seoul, Gyeonggi-do, and
Incheon, Korea were randomly selected according to the mul-
tistage stratified quota method by gender and age. Of them,
100 adults who consented to retest participated in the retest
survey after 7-14 days. Surveys were mainly self-administered
or were carried out with the partial assistance of trained inter-
viewers. Before participating in the surveys, all respondents
provided informed consent. Ethical approval to conduct these
surveys was received from the institutional review board of
Asan Medical Center (5S2014-1376-0001).

Second item reduction: Health-related Quality of Life In-
strument with 20 items development

After the first survey, we examined the percentage of re-
spondents who selected each answer choice for each item. Ex-
ploratory factor analysis (EFA) with principal components
analysis and varimax rotation was carried out to identify the
underlying structure of the data. Eigenvalues >1 were used to
determine the number of retaining factors. Confirmatory fac-
tor analysis (CFA) was conducted to test the structure based
on EFA. To test the goodness of fit of the model, the following
statistical indicators [23] were used: the goodness-of-fit index
(GFI; with a cutoff of >0.9); the comparative fit index (CFI; with
a cutoff of >0.9); the Tucker-Lewis index (TLI; with a cutoff of
>0.9); and the root mean square error of approximation (RM-
SEA; with a cutoff of <0.08). The convergent validity and dis-
criminant validity of the factor structure were assessed by sev-
eral criteria [24]. Convergent validity was confirmed by factor
loading (>0.5), average variance extracted (AVE; values >0.7
considered to be very good), and composite reliability (CR;
values >0.7 considered to be acceptable). Discriminant validi-
ty was defined as the presence of an AVE greater than the in-
terfactor squared correlation.

Based on the results of these statistical analyses, we selected
a final panel of 20 items for our novel instrument (HINT-20).
The Korean-language implementation of the HINT-20 ques-
tionnaire was supervised by the National Institute of the Kore-
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an Language (Supplemental Figure 1 for the English version
and Supplemental Figure 2 for the Korean version of the HINT-
20). The scoring of the HINT-20 is presented in Supplemental
Figure 3. The total score of the HINT-20 is converted to a 0-100
scale, with higher scores indicating better HRQoL.

Validity and reliability of the Health-related Quality of
Life Instrument with 20 items

To demonstrate known-groups validity for the HINT-20, we
calculated total HINT-20 scores. It was assumed that the total
HINT-20 scores would be higher in men, young people, and
those in higher income groups. The total HINT-20 score would
correlate positively with monthly household income and neg-
atively with age. To confirm convergent validity, a higher cor-
relation should be demonstrated between items in the physi-
cal health dimension and the physical component summary
(PCS) of the SF-36v2 and between items in the mental health
dimension and mental component summary (MCS) of the SF-
36v2 than across categories. Discriminant validity would be
supported by lower correlations between the items in physical
health dimension and the MCS and between items in the
mental health dimension and the PCS. For this purpose, Spear-
man correlations were used. Test-retest reliability was assessed
using the Cohen kappa value, the agreement rate, and the in-
traclass correlation coefficient (ICC). All ICCs were 2-way ran-
dom single measures with absolute agreement. Internal con-
sistency was measured using Cronbach alpha values.

Statistical Analysis

We used SPSS version 21 (IBM Corp., Armonk, NY, USA) to
perform all statistical analyses, AMOS 22 (IBM Corp., Chicago,
IL, USA) to carry out CFA, and Quality Metric Health Outcomes
Scoring version 4.5 (QualityMetric Inc., Lincoln, RI, USA) to cal-
culate scales and component summaries of the SF-36v2.

RESULTS

General Characteristics of the Survey Partici-
pants

The socio-demographic characteristics of the survey respon-
dents are presented in Table 1. The number of respondents
was 891 in the survey for item reduction (first survey). In the
second survey, 300 adults participated to examine validity, of
whom 100 respondents participated in the retest to examine
reliability. The mean age of the respondents who participated
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Survey for testing validity

Survey for item and reliability

Characteristics reduction - -
(n=891)' Subject Subject
(n=300) (n=100)*
Gender
Women 476 (53.4) 151(50.3) 52 (52.0)
Men 415 (46.6) 149 (49.7) 48 (48.0)
Age (y)
Mean+SD 47.0+14.8 446+132  451+133
19-29 142 (15.9) 56 (18.7) 18(18.0)
30-39 153(17.2) 62 (20.7) 20(20.0)
40-49 183 (20.5) 68 (22.7) 22 (22.0)
50-59 192 (21.5) 57(19.0) 20(20.0)
= 60 221 (24.8) 57 (19.0) 20(20.0)
Education duration (y)
<9 160 (18.3) 27 (9.0) 9(9.0)
10-12 315(36.0) 127 (42.3) 45 (45.0)
=13 399 (45.7) 146 (48.7) 46 (46.0)
Marital status
Single 192 (21.6) 68 (22.7) 20(20.0)
Married 623 (70.0) 222 (74.0) 76 (76.0)
Other 75(8.4) 10(3.3) 4(4.0)
Monthly household
income
1st quartile 204 (24.8) 63(22.7) 17(18.5)
2nd quartile 196 (23.9) 72(25.9) 24.(26.1)
3rd quartile 212(25.8) 72 (25.9) 27(29.3)
4th quartile 209 (25.5) 71(25.5) 24.(26.1)

Values are presented as number (%).

SD, standard deviation.

'The subjects consisted of 600 individuals who were sampled nationwide
according to the population structure and 291 who participated in the sixth
Korea National Health and Nutrition Examination Survey.

The subjects were sampled in Seoul, Gyeonggi-do, and Incheon.

*The subjects were a subset of those who participated in the validity survey.
“Divorced, widowed, or unknown.

in the first and second surveys and the retest was 47.0 years
(standard deviation [SD], 14.8), 44.6 years (SD, 13.2), and 45.1
years (SD, 13.3), respectively. The proportion of female respon-
dents (53.4, 50.3, and 52.0%, respectively) was higher than
that of male respondents. Most participants had completed
more than 10 years of education (81.7, 91.0, and 91.0%, re-
spectively) and were married (70.0, 74.0, and 76.0%, respec-
tively). The majority of participants had not used ambulatory
care services in the past two weeks (76.0% in the first survey
and 82.0% in the second survey for validity) and had not been
admitted to a hospital in the last year (98.5% in the first survey
and 96.3% in the second survey for validity).
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Second Item Reduction: Health-related Quality
of Life Instrument With 20 Items Development

In the first survey, 92.5 to 98.0% of respondents selected the
response option corresponding to level 1, which meant they
had no problem, in four items: eating without someone’s help,
toileting, hearing, and speaking. Accordingly, we excluded
these items with high ceiling effect described as a large pro-
portion of no problem response in each item, as we thought
they would not be able to discriminate between different
groups; this decision was also supported by experts’ opinions.
We then performed EFA of the remaining 26 items. EFA identi-
fied six factors with eigenvalues >1 that explained 70.4% of
the total variance in the data. The factors corresponded to four
previously described health dimensions. Factors 2 and 5 corre-
sponded to the physical health dimension, factor 4 to the social
health dimension, factors 3 and 6 to the mental health dimen-
sion, and factor 1 to the positive health dimension (Table 2).
Three items showed crossed loadings in different factors: see-
ing (factors 2 and 6), working (factors 2 and 4), and sleep (fac-
tors 3 and 6). These items were assigned to the factor with the
highest loading. Based on the results of the EFA, the 26 items
with six factors (model 1) underwent CFA. The goodness of fit
of model 1 was unsatisfactory (GFl, 0.85; CFl, 0.89; TLI, 0.87; and
RMSEA, 0.08). The convergent validity of model 1 was accept-
able, with almost all items demonstrating factor loadings >0.5,
except the seeing item (0.498), and AVEs and CRs >0.7 for all
factors. In terms of the discriminant validity of model 1, the
AVEs were greater than all interfactor squared correlations. In
an attempt to improve the model fit, model 2, containing 20
items, was hypothesized. We decided to exclude six items ex-
pressed as intensity from the six pairs of items from model 1,
because the correlations between items represented by inten-
sity and frequency were high (Spearman rho, 0.717 to 0.888;
p<0.01) and items such as happiness, confidence, and satisfac-
tion could be easily understood from the expressions of fre-
quency. Model 2 with 20 items, which retained the 6-factor
structure of model 1, was assessed by CFA. The goodness of fit
of model 2 was more acceptable than that of model 1 (GFI,
0.92; CFl, 0.92; TLI, 0.91; and RMSEA, 0.07). Model 2 demon-
strated acceptable factor loadings (>0.5) except for the seeing
item (0.50), and AVEs and CRs >0.7 for all factors. Model 2 also
exhibited discriminant validity between all factors. Model 2,
which was ultimately chosen as our instrument, comprised
eight items in the physical health dimension, four items in the
social health dimension, five items in the mental health dimen-
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1

Satisfaction’ 0.854
Satisfaction’ 0.842
Confidence' 0.819
Happiness' 0.814
Confidence? 0.753
Happiness? 0.732
Walking 0.078
Climbing stairs 0.104
Symptoms limiting usual activities 0.135
Doing housework 0.128
Pain 0.141
Seeing 0.091
Loneliness' 0.275
Depression’ 0.224
Depression’ 0.227
Loneliness? 0.314
Relationships with people other than family 0.115
Building relationships with new people 0.145
Family relationship 0.198
Working 0.149
Fatigue? 0.209
Fatigue' 0.185
Vitality 0.350
Concentration 0.204
Memaory 0.171
Sleep 0.182

2
0.095
0.102
0.147
0.152
0.122
0.125
0.830
0.794
0.788
0.748
0.727
0.478
0.106
0.194
0.210
0.122
0.136
0.034
0.182
0.473
0.226
0.123
0.269
0.175
0.251
0.299

Development of HRQoL Instrument

Factor coefficients after rotation

3 4 5 6
0.172 0.092 0.156 0.088
0.196 0.111 0.112 0.076
0.118 0.138 0.159 0.152
0.199 0.065 0.102 0.085
0.150 0.172 0.159 0.155
0.322 0.098 0.142 0.088
0.086 0.100 0.091 0.087
0.050 0.072 0.094 0.203
0.142 0.120 0.106 0.047
0.183 0.174 0.045 0.058
0.131 0.053 0.243 0.113
0.06 -0.043 0.118 0.385
0.816 0.171 0.074 0.106
0.805 0.239 0.162 0.102
0.779 0.257 0.168 0.098
0.778 0.163 0.059 0.166
0.175 0.842 0.097 0.069
0.167 0.756 0.132 0.234
0.302 0.686 0.046 0.039
0.194 0.494 0.133 0.270
0.165 0.090 0.828 0.093
0.116 0.108 0.804 0.124
0.111 0.148 0.589 0.091
0.152 0.215 0.114 0.773
0.156 0.191 0.087 0.755
0.361 0.091 0.202 0.376

Satisfaction, confidence and happiness loaded onto factor 1; walking, climbing stairs, symptoms limiting usual activities, doing housework, pain, and seeing
onto factor 2; loneliness and depression onto factor 3; relationships with people other than family, building relationships with new people, family relationship,
and working onto factor 4; fatigue and vitality onto factor 5; concentration, memory, and sleep onto factor 6.

"ltem measured in terms of intensity.
Zltem measured in terms of frequency.

sion, and three items in the positive health dimension.

Validity and Reliability of Health-related Quality
of Life Instrument With 20 Items

In terms of known-groups validity, the mean total scores of
HINT-20 were higher in men, younger people, and higher
earners (Table 3). The total score of the HINT-20 correlated
positively with monthly household income (Pearson r=0.229,
p<0.01) and negatively with age (Pearson r=-0.552, p<0.01).
The items belonging to the physical health dimension, except
vitality, had significantly (p<0.01) stronger correlations with
the PCS of the SF-36v2 than with the MCS. The items in the so-
cial health dimension showed a stronger correlation with the

social function scales than with any other scales in the SF-
36v2. The correlation coefficients between items such as de-
pression and loneliness in the mental health dimension and
the MCS were significantly higher than between these items
and the PCS. All items in the positive health dimension
showed stronger correlations with the MCS than with the PCS
(p<0.01) (Table 4). In the HINT-20, the kappa values ranged
from 0.120 to 0.722, and all items except for family relation-
ships showed statistically significant findings (p<0.05). The
kappa values were low (<0.2) for symptoms limiting usual ac-
tivities in the physical health dimension and family relation-
ships in the social health dimension. The agreement rates
were 62.0 to 88.0% across all items. The ICCs for the scores of
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Mean (SD) p-value
Gender 0.005
Men 84.1(11.7)
Women 80.0(13.6)
Age (y) <0.001
19-29 90.5(7.3)
30-39 88.4(9.8)
40-49 83.6(11.1)
50-59 77.5(9.3)
=60 69.4 (13.6)
Monthly household income <0.001
1st quartile 75.3(15.3)
2nd quartile 85.1(10.7)
3rd quartile 83.4(11.5)
4th quartile 84.5(11.0)
Education duration (y) <0.001
<9 66.7 (14.1)
10-12 79.4(12.0)
=13 87.1(10.1)
Ambulatory care visit in the past <0.001
2 weeks
Yes 70.2(14.7)
No 84.6(11.0)
Hospitalization in the past year 0.001
Yes 69.8(14.1)
No 82.5(12.6)
Self-rated health <0.001
Excellent 93.8(6.6)
Very good 88.5(10.0)
Good 80.4(10.4)
Fair 62.2(8.8)
Poor 50.0(0.0)

SD, standard deviation; HINT-20, Health-related Quality of Life Instrument
with 20 items.

each dimension and the total score were >0.7, except in the
social health dimension (Table 5). The Cronbach alpha values
for the measurement of internal consistency for the items in
each dimension were 0.827 to 0.885.

DISCUSSION

Using qualitative and quantitative methods and expert con-
sultations, we developed a novel HRQoL instrument, the HINT-
20, to better reflect the views of the general Korean popula-
tion on health and HRQoL. The current study showed that
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HINT-20 was valid and reliable for measuring the HRQoL of the
general population in Korea.

This novel instrument included 1 new item (building rela-
tionships with new people), and the other items constituted
reorganized preexisting items rather than being new items.
Although several items in the HINT-20 are similar to those of
the SF-36v2, the HINT-20 may be used for more detailed mea-
surements than can be obtained with the SF-36v2, which has
just 1 question related to the positive health dimension. The
items regarding concentration and memory in the HINT-20
were grouped with sleep rather than with fatigue or vitality in
factor 6 of the EFA. Cognitive function is associated not only
with fatigue [25], but also with sleep [26]. Moreover, Koreans'
sleeping time has been found to be shorter than that of the
inhabitants of any other Organization for Economic Coopera-
tion and Development country [27]. The existence of factor 6,
dealing with concentration, memory, and sleep, might reflect
Korean perspectives on HRQoL.

Of particular note, through the FGD, IDIs, and expert consul-
tations, we attempted to construct the HINT-20 instrument
while including the positive dimensions of HRQoL, consisting
of happiness, confidence, and satisfaction. Traditionally HRQoL
instruments have focused on poor health and performance/
capacity deficits instead of on optimal health status [9]. More-
over, the items in the positive health dimension of HINT-20
seem to more closely reflect general quality of life than HRQoL
[28]. To encompass the broad spectrum of HRQoL, positive and
negative aspects of health status must be incorporated [29].
Almost half of the aforementioned 34 HRQoL instruments,
such as SF-36v2 and the WHOQOL-BREF [30], include items
measuring happiness, confidence, and satisfaction. Different
opinions have been proposed regarding HRQoL and happi-
ness. Happiness has been said to be a component of HRQoL by
some researchers [31,32], while others have concluded that
happiness and HRQoL refer to different aspects of well-being
[33,34]. Thus, it is not clear whether happiness is a predictor of
HRQoL. Previous reports have speculated that happiness may
be a determinant of HRQoL [35] or may be predicted by health
[36]. In the qualitative research underlying this study, the view
was articulated that happiness is an important item for mea-
suring HRQoL, which is why we incorporated it as an item
measuring HRQoL, despite the existence of differing views on
the relationship between happiness and HRQoL.

The convergent/discriminant validity and reliability of HINT-
20 were demonstrated, with acceptable results. Items dealing
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Items of the HINT-20'

PF RP BP GH

Physical health dimension

Walking 0.423 0.445 0.442 0.380

Climbing stairs 0.617 0.600 0.578 0.433

Doing housewaork 0.528 0.609 0.579 0.420

Seeing 0.480 0.471 0.404 0.37

Pain 0.536 0.577 0.770 0.473

Symptoms

limiting usual activities 0.493 0.637 0.683 0.483

Vitality 0.472 0.450 0.527 0.521

Fatigue 0.469 0.411 0.493 0.504
Social health dimension

Family relationships 0.336 0.412 0.321 0.277

Relationships with people 0.425 0.432 0.429 0.358

other than family
Building relationships with 0.443 0.387 0.354 0.335
new people

Working 0.551 0.531 0.497 0.456
Mental health dimension

Depression 0.372 0.426 0.410 0.432

Loneliness 0.296 0.381 0.316 0.318

Memory 0.499 0.479 0.430 0.312

Concentration 0.482 0.439 0.393 0.348

Sleep 0.419 0.502 0.402 0.398
Positive health dimension

Happiness 0.278 0.327 0.343 0.485

Confidence 0.354 0.292 0.331 0.529

Satisfaction 0.321 0.294 0.314 0.486
Total score of HINT-20? 0.648 0.662 0.669 0.679

Development of HRQoL Instrument

SF-36v2

VT SF RE MH PCS MCS
0.366 0.484 0.411 0.396 0.440 0.397
0.480 0.578 0.516 0.513 0.595 0.486
0.441 0.587 0.548 0.435 0.575 0.460
0.396 0.448 0.404 0.395 0.476 0.374
0.492 0.575 0.486 0.403 0.662 0.433
0.470 0611 0.540 0.343 0.643 0.428
0.613 0.463 0.390 0.521 0.521 0.521
0.559 0.459 0.357 0.468 0.515 0.482
0.326 0.452 0.404 0.323 0.321 0.373
0.381 0.546 0.397 0.378 0.415 0.404
0.357 0.494 0.351 0.357 0.408 0.373
0.487 0.603 0.476 0.426 0.548 0.466
0.394 0.595 0.480 0.548 0.384 0.566
0.247 0.470 0.427 0.494 0.264 0.473
0.391 0.445 0.387 0.244 0.504 0.316
0.426 0.488 0.480 0.381 0.441 0.441
0.363 0.500 0.445 0.381 0.459 0.413
0.452 0.402 0.299 0.524 0.348 0.500
0.554 0.326 0.245 0.506 0.398 0.471
0.486 0.353 0.283 0.449 0.362 0.457
0.665 0.730 0.614 0.658 0.714 0.678

All correlations were significant (p<0.01).

PF, physical functioning; RP, role-physical; BP, bodily pain; GH, general health; VT, vitality; SF, social functioning; RE, role-emotional; MH, mental health; PCS, phys-
ical component summary; MCS, mental component summary; HINT-20, Health-related Quality of Life Instrument with 20 I[tems; SF-36v2, Short Form 36 version 2.
'The correlations between the items of the HINT-20 and the scales of the SF-36v2 are expressed as Spearman correlation coefficients.

The correlations between the total score of HINT-20 and the outcomes of the SF-36v2 are expressed as Pearson correlation coefficients.

with physical or social health, such as climbing stairs, pain, and
working, had high correlation coefficients with the relevant
scales of the SF-36v2 (physical functioning [PF], bodily pain
[BP], and social functioning [SF], respectively), and items as-
sessing mental and positive health, such as depression and
happiness, showed high correlations with the MH scale of the
SF-36v2. In addition, these items had low correlation coeffi-
cients with less relevant scales. The relationships among items
of the HINT-20 and SF-36v2 showed better convergent and
discriminant validity than those of other preexisting HRQoL in-
struments, such as the EQ-5D. In an earlier Chinese study [37],
the correlation between the PF and mobility of the EQ-5D was

reported to be -0.44, that of PF with usual activity as -0.40, that
of BP with pain/discomfort as -0.59, and that of MH with anxi-
ety/depression as -0.37 (all p<0.001). Compared with the
study, the correlations in our current study were similar or
stronger between walking and PF (0.42), doing housework
and PF (0.53), pain and BP (0.77), depression and MH (0.55),
and loneliness and MH (0.49) (all p<0.01). The test-retest
agreement rate in the Chinese study was found to be 100.0,
96.8, 74.2, and 93.6% for mobility, usual activities, pain/dis-
comfort, and anxiety/depression, respectively. In current study,
the agreement rates for walking (87.0%), doing housework
(88.0%), pain (85.0%), and depression (76.0%) were slightly
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Agreement ICC**

rate (%)
Physical health dimension 0.818
Walking 87.0
Climbing stairs 88.0
Doing housework 88.0
Seeing 88.0
Pain 85.0
Symptoms limiting usual activities 81.0
Vitality 720
Fatigue 62.0
Social health dimension 0.466
Family relationships 76.0
Relationships with people other than family 75.0
Building relationships with new people 75.0
Working 83.0
Mental health dimension 0.790
Depression 76.0
Loneliness 79.0
Memory 720
Concentration 79.0
Sleep 77.0
Positive health dimension 0.724
Happiness 65.0
Confidence 62.0
Satisfaction 64.0
Total score 0.813

**p<0.01.

lower or higher. The validity of the EQ-5D reported by Kontodi-
mopoulos et al. [38] is similar to that found in the present
study. A previous study [39] evaluating the validity and reli-
ability of the EQ-5D-3L and EQ-5D-5L in the Korean general
population reported correlations and agreement rates similar
to those found in our current study. However, some HINT-20
items, such as vitality and fatigue, showed similarly high corre-
lations with all eight scales of the SF-36v2. This may have been
because these factors are affected by both physical and men-
tal health. Castro et al. [40] showed that the environmental
domain of the WHOQOL-BREF had similar correlation coeffi-
cients with PF (r=0.32, p<0.001) and MH (r=0.39, p<0.001).
The present study has some notable limitations. First, in-
creasing the sample size by adding additional respondents
from the KNHANES in the first survey may have limited the
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representativeness of the sample. Although the demographic
profiles of the respondents were generally similar to those of
the Korean general population reported in the 2010 national
census, the respondents of the first survey were older and
higher-educated, and the number of married respondents in
the first and second surveys was greater than in 2010 national
census. Additionally, the respondents in this study reported
consuming fewer health care services than the respondents of
the sixth KNHANES in 2014. This means that the respondents
in this study may have been healthier than the general Korean
population. The distributions of age, educational level, marital
status, and health status in the first survey sample may have
influenced the second round of item reduction. Despite add-
ing 291 respondents, we obtained the same results that were
obtained with all 891 respondents when analyzing the data of
the subset of the 600 respondents who were sampled from
the general population. Second, the two surveys conducted in
this study included members of the general population, rather
than patients. Although qualitative data were collected
through IDIs with patients, the HINT-20 was not evaluated in a
large patient group. If patient groups were recruited, the valid-
ity of this instrument could have had been tested in another
setting. Third, the recall period and level (number of response
options) were not based on substantial data from the general
population, but mainly on expert opinions. The impact of the
recall period and level on HRQoL measurements will thus
need to be examined in further studies. The fourth limitation
was that we did not seek to establish an overall balance
among the dimensions, as our analysis was conducted in or-
der to select items for each dimension. Thus, the number of
items per dimension was not equal. In addition, since the
physical health dimension consists of eight items, this dimen-
sion may exert more influence on the score of the HINT-20
than the other health dimensions. Additional studies are
needed to collect information that will allow the number of
items to be balanced among the four health dimensions. This
point should be considered when interpreting HINT-20 scores.
Finally, although qualitative methods were used to derive
opinions on items and dimensions from a small proportion of
the general population, an expansive qualitative approach
needs to be considered to accumulate more qualitative data.
In conclusion, a novel self-administered HRQoL instrument,
the HINT-20, was developed and was found to be a valid and
reliable instrument. The HINT-20 has the advantage of reflect-
ing the perspectives of Koreans and of including a positive
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health dimension, allowing it to encompass a wide spectrum
of aspects of HRQoL. The HINT-20 can be used in community
and clinical settings to gather sufficient data on HRQoL. Fur-
ther study is needed to examine the validity and reliability of
the HINT-20 in different cultures.
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Supplemental Table 1. Summary guidelines for conducting focus group discussion and in-depth interviews

Main phases Topics

Opening Explain the procedure and purpose of focus group discussion/in-depth interview
Self-introduction

Introductory questions Thoughts or feelings about health
One's own past and current health condition

Key questions Meaning of health

Meaning of health-related quality of life and its dimensions and items

Selecting important items of health-related quality of life from 69 items

Assessing one's own health-related quality of life using the EuroQol-5D
Closure Thanks for participating
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Supplemental Figure 1. English version of Health-related Quality of Life Instrument with 20 items (HINT-20).

HINTTY

HRQOL Instrument 20 items

Health-related Quality of Life Instrument with 20 items
(HINT-20)

=
HINT P is the unique logo of Health-related Quality of Life Instrument with 20 items (HINT-20).

HRQOL Instrument 20 items

HINT-20© by Korea Centers for Disease Control and Prevention. All rights reserved.

(Continued to the next page)
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This questionnaire is about your health

during the past 1 week.

For each question, please choose one answer that
is closest to your health status.

| have had no difficulty in walking about.
| have had some difficulty in walking about.
| have had much difficulty in walking about.

| have been unable to walk about.

I I

| have had no difficulty in climbing stairs.
| have had some difficulty in climbing stairs.

| have had much difficulty in climbing stairs.

I I

| have been unable to climb stairs.

| have had no difficulty in doing housework.
| have had some difficulty in doing housework.

I have had much difficulty in doing housework.

Oo0Oo0Oano

| have been unable to do housework.

I have had no difficulty in seeing.
| have had some difficulty in seeing.

| have had much difficulty in seeing.

I I

| have been unable to see.

Development of HRQoL Instrument

This questionnaire is about your health
during the past 1 week.

For each question, please choose one answer that
is closest to your health status.

O0Oo0Ono O0O0OOd O0O0OOd

I I

| have had no pain.
I have had mild pain.
| have had severe pain.

| have had extreme pain.

| have had no symptoms that limit my usual activities.
| have had mild symptoms that limit my usual activities.
| have had severe symptoms that limit my usual activities.

| have had extreme symptoms that limit my usual activities.

| have always been energetic.
| have often been energetic.
| have occasionally been energetic.

I have never been energetic.

| have never been tired.
| have occasionally been tired.
| have often been tired.

| have always been tired.

(Continued to the next page)
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This questionnaire is about your health during the past 1 week.

For each question, please choose one answer that is closest to your health status.

I I B

I I o O

I I B

I I o O

I have had no difficulty in keeping relationships with my family.
| have had some difficulty in keeping relationships with my family.
| have had much difficulty in keeping relationships with my family.

| have been unable to keep relationships with my family.

I have had no difficulty in keeping relationships with people other than family.

I have had some difficulty in keeping relationships with people other than family.

| have had much difficulty in keeping relationships with people other than family.

I have been unable to keep relationships with people other than family.

I have had no difficulty in building relationships with new people.
I have had some difficulty in building relationships with new people.
I have had much difficulty in building relationships with new people.

| have been unable to build relationships with new people.

I have had no difficulty in working.
| have had some difficulty in working.
| have had much difficulty in working.

| have been unable to work.
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This questionnaire is about your health
during the past 1 week.
For each question, please choose one answer that

This questionnaire is about your health
during the past 1 week.
For each question, please choose one answer that

is closest to your health status.

[0 Ihave never been depressed. [0 Ihave had no difficulty in sleeping.

[0 Ihave occasionally been depressed. [0 [I'have had some difficulty in sleeping.

[0 Ihave often been depressed. [0 I'have had much difficulty in sleeping.

[0 Ihave always been depressed. [0 I'have been unable to sleep.

[0 [have never felt lonely. [0 [Ihave always been happy.

[0 [have occasionally felt lonely. [O [Ihave often been happy.

[0 |have often felt lonely. [J Ihave occasionally been happy.

O |have always felt lonely. [d [Ihave never been happy.

[0 Ihave had no difficulty with memory. [ |Ihave always been confident.

0 Ihave had some difficulty with memory. O Ihave often been confident.

O Ihave had much difficulty with memary. [0 |have occasionally been confident.

O |have been unable to memorize. O Ihave never been confident.

O Ihave had no difficulty with concentration. O [Ihave always been satisfied with myself and my life.
0 | have had some difficulty with concentration. [ Ihave often been satisfied with myself and my life.
[0 [ have had much difficulty with concentration. [0 I'have occasionally been satisfied with myself and my life.
[0 [have been unable to concentrate. [0 I'have never been satisfied with myself and my life.

is closest to your health status.
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Supplemental Figure 2. Korean version of Health-related Quality of Life Instrument with 20 items (HINT-20).

HINTTY

HRQOL Instrument 20 items

HZRE pto] & &3 =7 (HINT-20)
Health-related Quality of

—

¥
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HINT—20© by Korea Centers for Disease Control and Prevention. All rights reserved.
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Supplemental Figure 3. Scoring manual of the Health-related Quality of Life Instrument with 20 Items (HINT-20).

The HINT-20 is a novel generic health-related quality of life measurement instrument using a 4-point Likert scale and 1-week recall period. It consists of 4 health

dimensions and 20 items.

e Physical health dimension (8 items)
- Walking
- Climbing stairs
- Doing housework
- Seeing
- Pain
- Symptoms limiting usual activities
- Vitality
- Fatigue

e Social health dimension (4 items)

- Family relationships

- Relationships with people other than family
- Building relationships with new people

- Working

e Mental health dimension (5 items)
- Depression

- Loneliness

- Memaory

- Concentration

- Sleep

e Positive health dimension (3 items)
- Happiness

- Confidence

- Satisfaction

First step: coding data and recoding data to a raw score
The first step begins with coding data and converting the data to a raw score. As shown below, the coding method differs according to the 4 types of response
options. The 20 items of the HINT-20 each belong to 1 of the 4 types. Each item receives a raw score from 1 to 4 points: 4 points means that no problem is pres-
ent, whereas 1 point means an extremely severe problem. See the following descriptions.

Type A

e Walking

e Climbing stairs

e Doing housework

e Seeing

e Relationships with family

e Relationships with people other than family
e Relationships with new people
® Working

e Memory

e Concentration

e Sleep

Type B

e Pain
e Symptoms limiting usual activities

Response options Coding Raw score

No
Mild
Severe

B w N -
- N W

Extreme

Response options Coding

Raw score

No difficulty
Some difficulty
Much difficulty
Unable

B N -

- N W
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Supplemental Figure 3. Continued from the previous page

Type C Type D

e Vitality e fatigue

e Happiness e Depression
e Confidence e Loneliness

e Satisfaction

Response options Coding Raw score Response options Coding Raw score
Always 1 4 Never 1 4
Often 2 3 Occasionally 2 3
Occasionally 3 2 Often 3 2
Never 4 1 Always 4 1

Second step: calculating the raw score

The next step is to calculate the sum of all items included in each dimension. In this process, 4 raw dimensional scores and a total raw score of the HINT-20 are
obtained. The maximum and minimum scores of the 4 dimensions are different. See the following descriptions.

Health dimension Minimum raw score Maximum raw score
Physical 8 32
Social 4 16
Mental 5 20
Positive 3 12
Total 20 80

Third step: linear transformation
The total raw score of the HINT-20 calculated in the previous step is converted to a 0-100 scale using the following equation:

S2—20
= )><100

S7= 135020

Sr: total transformed score
SA: total raw score

Fourth step: interpretation

Higher scores in the HINT-20 indicate better HRQoL. Care should be taken when interpreting the transformed total score because the physical dimension com-
prises 8 of the 20 items.
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