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Objectives: This study assessed the validity and reliability of the Health-related Quality of Life Instrument with 8 Items (HINT-8) in pa-
tients with diabetes. HINT-8 is a newly-developed, generic health-related quality of life (HRQoL) instrument. 
Methods: Three HRQoL instruments—HINT-8, EuroQoL 5-Dimension 5-Level (EQ-5D-5L), and Short Form Health Survey version 2.0 
(SF-36v2)—were provided to 300 patients with diabetes visiting a tertiary hospital for follow-up visits in Korea. The HRQoL scores ob-
tained using the HINT-8 were evaluated for subgroups with known differences based on demographics and diabetes-related charac-
teristics (known-group validity). The mean scores of the instruments were compared between groups segmented by their responses 
to the HINT-8 (discriminatory ability). Correlation coefficients of the HINT-8 with other instruments were calculated (convergent and 
divergent validity). The Cohen kappa and intra-class correlation coefficient (ICC) were also evaluated (test-retest reliability). 
Results: The average HINT-8 indexes were lower among women, older, and less-educated subjects. Subjects who did not list any 
problems on the HINT-8 had significantly higher HRQoL scores than those who did. The correlation coefficients of the HINT-8 with the 
EQ-5D-5L index and EuroQoL visual analogue scale were 0.715 (p<0.001) and 0.517 (p<0.001), respectively. The correlation coeffi-
cients between the HINT-8 index and the scores of 8 domains of the SF-36v2 ranged from 0.478 (p<0.001) to 0.669 (p<0.001). The 
Cohen kappa values for the HINT-8 ranged from 0.268 to 0.601, and the ICC of the HINT-8 index was 0.800 (95% confidence interval 
[CI], 0.720 to 0.860). 
Conclusions: This study showed that the HINT-8 is a valid and reliable HRQoL instrument for patients with diabetes.
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INTRODUCTION 

In 2017, the prevalence of diabetes worldwide was estimat-
ed to be 8.8% (415 million people), and it was projected to in-
crease to 9.9% (629 million people) by 2045 [1]. All-cause 
mortality attributed to diabetes decreased over the last 2 de-
cades [2]; however, the number of deaths has remained con-
siderable, at about 5.0 million in 2017, comprising about 9.9% 
of total global deaths in those over the age of 20 [1]. To over-
come the substantial disease burden attributed to diabetes, 
patients require consistent medical attention to prevent mi-
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crovascular or macrovascular complications [3]. In 2014, 4.8 
million people (13.7%) of those over the age of 30 in Korea 
were estimated to have diabetes [4]. An increase in the age-
standardized prevalence of type 2 diabetes mellitus (T2DM) 
was also observed in men and women (from 9.9 to 11.4% and 
from 7.9 to 8.7%, respectively) from 2005 to 2015 [5]. Stan-
dardized all-cause mortality rates for patients with diabetes 
decreased from 14.53 to 9.39 per 1000 persons between 2003 
and 2013 in Korea [6], and diabetes has been the leading cause 
of disease burden in Korea [7]. These epidemiological data re-
lated to diabetes suggest a critical role of health-related quali-
ty of life (HRQoL) in the care of patients with diabetes.

As trade-offs between length of life and quality of life have 
increasingly been an issue in healthcare, HRQoL is currently 
considered an important tool to overcome the limitations of 
classic epidemiological measures such as mortality [7]. HRQoL 
can be lowered by various chronic diseases that result in health-
care costs. HRQoL is therefore used not only to measure the 
impact of diseases, but also the effects of medical interven-
tions [8]. In Korean guidelines for the economic evaluation of 
pharmaceuticals, the use of quality-adjusted life-years derived 
from an HRQoL instrument is recommended for cost-utility 
analysis [9]. The current longer average duration of diabetes, 
which is attributable to both increasing prevalence and de-
creasing mortality, increases the importance of HRQoL during 
the extended lifetime of patients with diabetes.

The EuroQoL 5-Dimension 3-Level (EQ-5D-3L) was intro-
duced to measure generic health status by the EuroQol Group 
in 1990, and is widely used all over the world. The EuroQoL 
5-Dimension 5-Level (EQ-5D-5L) was developed to cover a 
wider range of health states by increasing the number of re-
sponse levels to 5 levels from the 3 levels in the EQ-5D-3L [10]. 
In Korea, both the EQ-5D-3L and EQ-5D-5L have been shown 
to be both valid and reliable in the general population and in 
those with chronic diseases such as diabetes [11-17]. Country-
specific value sets for both the 3-level and 5-level versions of 
EuroQoL 5-Dimension (EQ-5D) are broadly used in Korea 
[13,18]. The use of these tools has shown potential cultural dif-
ferences in HRQoL, with problem-reporting rates in Korea be-
ing lower than those of other countries using EQ-5D measure-
ments [19]. Differences in HRQoL between Korean and West-
ern populations were also observed in studies using the Short 
Form Health Survey version 2.0 (SF-36v2) [20]. In response to 
these concerns, the Health-related Quality of Life Instrument 
with 8 Items (HINT-8) was developed, and its validity and reli-

ability were confirmed in the general population [21,22]. The 
current study evaluated the validity and reliability of the HINT-
8 among individuals with a common chronic disease, T2DM.

 

METHODS

Subjects and Study Setting
A consecutive series of 300 T2DM patients age 20 or older 

were recruited for this study while visiting an outpatient clinic 
of a tertiary hospital in Seoul, Korea, between February and 
April 2018. Participants were provided informed written con-
sent and then completed paper-based surveys to measure 
HRQoL. The study participants were assisted by a registered 
nurse trained as a research interviewer. To determine test-re-
test reliability, telephone-based interviews were conducted 
about 1-4 weeks after the initial survey with 100 consecutive 
participants who consented to a follow-up survey adminis-
tered by the same interviewer. 

Measurement
Demographic and socioeconomic characteristics (gender, 

age, educational level, marital status, monthly household in-
come, outpatient visit, hospitalization, and self-rated health) 
and clinical information (duration of disease, current treat-
ments, and comorbidities) were obtained from all participants 
using structured questionnaires. While all 3 HRQoL instru-
ments (HINT-8, EQ-5D-5L, and SF-36v2) were administered to 
all participants in the initial test, only the HINT-8 and EQ-5D-5L 
were used to test reliability in the second-round survey. Due 
to the limitations of telephone-based surveys, the EuroQoL vi-
sual analogue scale (EQ-VAS) was not included in the follow-
up. We used the SF-36v2 (QualityMetric Inc., Lincoln, RI, USA) 
because disease-specific HRQoL instruments targeting pa-
tients with diabetes with confirmed validity in the Korean 
population had not been found when designing the study 
[23,24]. The validity of the SF-36v2 has been confirmed not 
only for the general population, but also for patients with dia-
betes [20,25].

The HINT-8 is a generic HRQoL instrument consisting of  
8 items (climbing stairs, pain, vitality, working, depression, 
memory, sleep, and happiness) and 4 levels (no, mild, moder-
ate, and severe problems), yielding a total of 65 536 (48) health 
states [21,26]. A Korean-specific tariff of the HINT-8 was devel-
oped, with the range being 0.132 (worst possible health state, 
44444444) and 1.000 (best possible health state, 11111111) 
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[26]. The EQ-5D-5L, a widely used generic HRQoL instrument, 
comprises 5 dimensions (mobility, self-care, usual activities, 
pain/discomfort, and anxiety) and 5 levels (no, slight, moderate, 
severe, and extreme problems) [27]. The EQ-5D-5L ranges from 
-0.066 (55555) to 1.000 (11111), when using a utility formula 
developed in the Korean valuation study [13]. The Optum® PRO 
CoRE software was used to produce 8 domains and 2 norm-
based scores (physical and mental component summary) from 
the 36 questions of the SF-36v2 [28]. The Short Form 6-Dimen-
sion (SF-6D) profiles (physical function, role limitation, social 
functioning, pain, mental health, and vitality) and preference-
based utility indexes were derived from the SF-36v2 profiles 
[29,30]. The SF-6D index ranged from 0.3 to 1.0. To identify a 
positive skew distribution of the response, ceiling effects were 
evaluated by comparing the best possible health state [31].

Validity and Reliability
To determine discriminatory ability, the mean scores of the 

HRQoL instruments—the EQ-5D-5L index, EQ-VAS, SF-36v2 
domain score, and SF-6D index—were compared between 
two groups based on their HINT-8 responses. One group was 
defined as having “no problems” (level=1), and the others as 
having “problems” (mild, moderate, or severe problems, level=  
2, 3, or 4). The hypothesis was that there might be significant 
differences between the problem reporting subgroups in the 
HINT-8 [22]. For known-group validity, the ability of HINT-8 to 
discriminate between groups based on socio-demographic 
and diabetes-related features was assessed. For general char-
acteristics, women, older, and less-educated participants were 
expected to have lower HRQoL scores than other participants 
[22]. For diabetes-related characteristics, participants with co-
morbidities other than T2DM, longer diabetes duration, and 
current use of insulin therapy were expected to have lower 
HRQoL scores. For convergent validity, correlations between 
HINT-8 items and related areas of the other HRQoL instruments 
were evaluated using Spearman correlation coefficients, and 
the relationship between the HINT-8 index and the continuous 
index measures of other HRQoL instruments (EQ-5D-5L, EQ-
VAS, and SF-6D) was identified with Pearson correlation coeffi-
cients. Individual HINT-8 items were expected to be highly 
correlated with related dimensions of the EQ-5D-5L, domain 
scores of the SF-36v2, and domain scores of the SF-6D. For ex-
ample, it was expected that the pain item of the HINT-8 would 
correlate more strongly with the pain domain than the others 
of the SF-36v2. For the HINT-8 index, a strong correlation was 

expected with utility indexes of the EQ-5D-5L and the SF-6D. 
For divergent validity, the correlation coefficients among irrel-
evant items (e.g., the correlation coefficient between climbing 
stairs of HINT-8 and anxiety/depression of EQ-5D-5L) were ex-
pected to be relatively low.

The test-retest reliability was assessed using the Cohen kap-
pa and weighted kappa to quantify the extent of agreement 
for each dimension over what was expected [32]. The intra-
class correlation coefficient (ICC) was used to assess the reli-
ability of the HINT-8 index [33]. Statistical analysis was carried 
out using SAS version 9.4 (SAS Institute Inc., Cary, NC, USA). A 
p-value less than 0.05 indicated statistical significance.

Ethics Statement 
The Institutional Review Board of Asan Medical Center ap-

proved the study (IRB approval No. 2018-0027).
 

RESULTS

Subjects
Men respondents comprised 65.7% (n=197) and 67.0% 

(n=67) of all participants in the first and follow-up surveys, re-
spectively (Table 1). Of the 300 participants who completed 
the initial tests, 100 consecutive respondents participated in 
the second test by telephone. The mean ages of the patients 
in the first and the second surveys were 60.4 and 60.7 years, 
respectively. The breakdown of the initial and follow-up sur-
veys by educational level was as follows: less than primary 
school (11.0 and 15.0%, respectively), intermediate school 
(11.3 and 10.0%), secondary school (36.3 and 35.0%), and uni-
versity degree or higher (41.3 and 40.0%). The average house-
hold monthly income was US$4565 in the first survey and 
US$4260 in the follow-up. The average durations of diabetes 
were 8.4 years in the first survey and 9.5 years in the follow-up. 
A total of 23.0% (first survey, n=69) and 33.0% (second survey, 
n=33) of patients received insulin therapy. The percentage of 
patients with comorbidities other than T2DM was 66.3% (n=  
199) in the first test and 70.0% (n=70) in the follow-up.

Distribution of Responses and Ceiling Effects
The HINT-8 happiness item had the highest proportion of 

reporting problems in both surveys: 76.7% in the first test and 
66.0% in the follow-up test (Figure 1A). In the response distri-
bution of the EQ-5D-5L, the pain/discomfort domain showed 
the highest percentage of problems in both surveys (first sur-
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vey, 63.0%; second survey, 46.0%) (Figure 1B). In the first sur-
vey, the mean±standard deviations (SD) of the HINT-8 index, 
EQ-5D-5L index, and EQ-VAS were 0.794±0.111, 0.826±

0.134, and 73.2±16.4, respectively. In the follow-up test, the 
mean±SD of the HINT-8 index and EQ-5D-5L index were 
0.812±0.121 and 0.858±0.136, respectively. For the SF-36v2, 
average T-scores for individual domains were between 43.0±

9.7 on the general health and 50.9±9.9 on the bodily pain, 
while the component scores for physical and mental health 
were 47.4±7.9 and 48.4±10.7, respectively. The mean±SD 
of the SF-6D index among the respondents was 0.720±0.135.

Comparisons of the individual HRQoL instruments of the 
proportions of full health (reporting no problems in all dimen-
sions or items) are presented in Supplemental Material 1. While 
14 respondents (4.7%) reported the best possible health state 
(11111111) in the HINT-8, 69 participants (23.0%) described 
their health as perfect (11111) in the EQ-5D-5L. Only 7 cases 
(2.3%) of reported perfect health were identified in the SF-6D. 
Those who reported perfect health in the HINT-8 showed high-
er scores in the domains and composite scores of the SF-36v2 
than those who reported perfect health in the EQ-5D-5L.

Validity and Reliability
Table 2 presents comparisons between the groups with and 

without problems for each item of the HINT-8 with other HRQoL 
instruments (EQ-5D-5L, EQ-VAS, and SF-6D). The respondents 
describing themselves as having problems in the HINT-8 showed 
significantly lower index scores in EQ-5D-5L, EQ-VAS, and SF-
6D, which indicates poorer health states than respondents 
who described themselves as without problems. The differ-
ences in the EQ-5D-5L indexes between problem reporting 
groups of the HINT-8 depended on the items. The difference 
was highest (0.140) for the pain item, and lowest for the sleep 
item (0.080). On the EQ-VAS, the difference was highest for the 
vitality item (14.5) and lowest for the memory item (5.0) of the 
HINT-8. On the SF-6D index, the difference was highest for the 
working item (0.154) of the HINT-8 and lowest for the memory 
item (0.104). Comparing individual HINT-8 item responses to 
the SF-36v2 scores, for each item, participants reporting prob-
lems on the HINT-8 showed higher scores compared to sub-
jects reporting no problems (Supplemental Material 2).

HINT-8 indexes are shown in Supplemental Material 3 by 
general and clinical characteristics. Women, older, and lower-
educated respondents showed lower HINT-8 indexes than the 
other groups. For comorbidities other than T2DM, the difference 
in the HINT-8 indexes did not show statistical significance (p=  
0.730). For current treatment, the insulin therapy group showed 
significantly lower HINT-8 indexes (0.740 vs. 0.810; p<0.05).

Table 1. General and clinical characteristics

Characteristics Baseline 
(n=300)

Follow-up 
(n=100)

Gender 

Men 197 (65.7) 67 (67.0)

Women 103 (34.3) 33 (33.0)

Age (y) 60.4±11.6 60.7±12.2

≤49 51 (17.0) 21 (21.0)

50-69 178 (59.3) 52 (52.0)

≤70 71 (23.7) 27 (27.0)

Level of education

Less than primary school 33 (11.0) 15 (15.0)

Intermediate school 34 (11.3) 10 (10.0)

Secondary school 109 (36.3) 35 (35.0)

University degree or higher 124 (41.3) 40 (40.0)

Marital status

Married 248 (82.7) 78 (78.0)

Others 52 (17.3) 22 (22.0)

Household monthly income (US$) 4565±7645 4260±6134

Q1 (<1425) 663±428 712±393

Q2 (1425-3023) 2413±408 2707±412

Q3 (3023-5484) 4041±570 3797±472

Q4 (≥5484) 11 511±12 953 10 174±8840

Outpatient visit in the past 2 wk

Yes 92 (30.7) 32 (32.0)

No 208 (69.3) 68 (68.0)

Hospitalization in the past 1 y

Yes 84 (28.0) 37 (37.0)

No 216 (72.0) 63 (63.0)

Self-rated health

Very good/Good 48 (16.0) 14 (14.0)

Moderate/Poor/Very poor 252 (84.0) 86 (86.0)

Duration of disease since diagnosis (y)1 8.4±9.0 9.5±10.2

Q1 (<1.3) 0.3±0.4 0.1±0.2

Q2 (1.3-4.9) 3.2±1.2 3.4±2.1

Q3 (5.0-11.4) 9.0±1.6 11.1±2.1

Q4 (≥11.5) 21.3±7.7 24.9±7.8

Current treatment

Insulin therapy 69 (23.0) 33 (33.0)

Others 231 (77.0) 67 (67.0)

Comorbidities

Yes 199 (66.3) 70 (70.0)

No 101 (33.7) 30 (30.0)

Values are presented as number (%) or mean±standard deviation. 
1n=299.
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Figure 1. Response distribution of health-
related quality of life instruments (A) HINT-8. 
(B) EQ-5D-5L. HINT-8, Health-related Quality 
of Life Instrument with 8 Items; EQ-5D-5L, 
EuroQoL 5-Dimension 5-Level.
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Table 2. EQ-5D-5L, EQ-VAS, and SF-6D indexes by HINT-8 items and levels

HINT-8 item Problem reporting1 n (%) EQ-5D-5L index EQ-VAS SF-6D index

Climbing stairs No problems 135 (45.0) 0.892*** 78.7* 0.790***

With problems 165 (55.0) 0.772 68.8 0.663

Pain No problems 125 (41.7) 0.908*** 78.9* 0.788***

With problems 175 (58.3) 0.768 69.2 0.671

Vitality No problems 82 (27.3) 0.912*** 83.8* 0.827***

With problems 218 (72.7) 0.794 69.3 0.680

Working No problems 129 (43.0) 0.903*** 81.2* 0.808***

With problems 171 (57.0) 0.768 67.3 0.654

Depression No problems 130 (43.3) 0.895*** 80.2* 0.799***

With problems 170 (56.7) 0.773 67.9 0.660

Memory No problems 92 (30.7) 0.886*** 76.7* 0.792***

With problems 208 (69.3) 0.799 71.7 0.688

Sleep No problems 112 (37.3) 0.876*** 77.4* 0.788***

With problems 188 (62.7) 0.796 70.7 0.679

Happiness No problems 70 (23.3) 0.900*** 81.7* 0.826***

With problems 230 (76.7) 0.803 70.6 0.688

EQ-5D-5L, EuroQoL 5-Dimension 5-Level; EQ-VAS, EuroQoL visual analogue scale; HINT-8, Health-related Quality of Life Instrument with 8 Items; SF-6D, Short 
Form 6-Dimension.
1No problems: level=1 (no problems); With problems: level=2 (mild), level=3 (moderate), level=4 (severe problems). 
*p<0.05, ***p<0.001.
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The correlations between each item of HINT-8, the HINT-8 
index, dimensions of EQ-5D-5L, EQ-5D-5L indexes and EQ-VAS 
are presented in Table 3. While the climbing stairs item of the 
HINT-8 showed a strong correlation with the mobility dimen-
sion of the EQ-5D-5L (r=0.509), it showed a relatively low cor-
relation with anxiety/depression (r=0.279). The pain item of 
the HINT-8 had the highest correlation with the pain/discom-
fort dimension of the EQ-5D-5L (r=0.602). The working item 
of the HINT-8 had a relatively strong correlation with the usual 
activities dimension of the EQ-5D-5L (r=0.512). The depression 
item of the HINT-8 showed the strongest correlation with the 
anxiety/depression dimension of the EQ-5D-5L (r=0.659), but 
it had low correlations with the mobility and self-care dimen-
sions of the EQ-5D-5L (r=0.245 and 0.152, respectively). The 
correlations between the HINT-8 memory item and EQ-5D-5L 
dimensions were lower than for other items, ranging from 
r=0.178 to r=0.293. The correlations between the HINT-8 
sleep item and the dimensions of the EQ-5D-5L, similarly ranged 
from r=0.153 to r=0.347. Supplemental Material 4 shows the 
correlation coefficients between HINT-8 items and SF-36v2 T-
scores. The climbing stairs item of the HINT-8 showed strong 
correlations with physical function and physical component 
summary scores of the SF-36v2 (r=-0.655 and -0.619, respec-
tively), while the HINT-8 pain item had strong correlation with 
the SF-36v2 bodily pain and physical component summary 
scores (r=-0.632 and -0.562, respectively). The HINT-8 depres-
sion item showed strong correlations with vitality and mental 
health (r=-0.531 and -0.601, respectively), as well as the men-
tal component summary scores of the SF-36v2 (r=-0.576). The 

Pearson correlation coefficient of the HINT-8 and SF-6D index-
es was 0.724. 

For reliability, Table 4 shows that the percent agreement of 
the HINT-8 between surveys varied from 50.0% to 78.0% across 
items. Cohen kappa values were between 0.268 and 0.601 for 
individual items of the HINT-8, which shows fair to substantial 
agreement [34,35]. Weighted kappa statistics for the HINT-8 
ranged from 0.342 (happiness) to 0.634 (depression), and most 
items showed moderate to substantial agreement according 
to Landis and Koch [35]. The ICC of the HINT-8 indexes be-
tween the first and the follow-up study was 0.800, and the 
confidence intervals for the ICC did not contain 0 (95% CI, 0.720 
to 0.860), indicating significance.

Table 3. Correlation coefficients between HINT-8 and EQ-5D-5L

Variables Mobility Self-care Usual 
activities

Pain/
Discomfort

Anxiety/
Depression

EQ-5D-5L 
index EQ-VAS

Climbing stairs 0.509*** 0.349*** 0.366*** 0.412*** 0.279*** -0.530*** -0.338***

Pain 0.465*** 0.265*** 0.323*** 0.602*** 0.299*** -0.574*** -0.304***

Vitality 0.312*** 0.212*** 0.372*** 0.344*** 0.385*** -0.463*** -0.473***

Working 0.435*** 0.329*** 0.512*** 0.431*** 0.474*** -0.587*** -0.478***

Depression 0.245*** 0.152*** 0.313*** 0.380*** 0.659*** -0.508*** -0.426***

Memory 0.225*** 0.178*** 0.278*** 0.275*** 0.293*** -0.329*** -0.180*

Sleep 0.205*** 0.153*** 0.335*** 0.314*** 0.347*** -0.373*** -0.252***

Happiness 0.218*** 0.244*** 0.351*** 0.392*** 0.563*** -0.490*** -0.446***

HINT-8 index -0.540*** -0.367*** -0.531*** -0.595*** -0.559*** 0.715*** 0.517***

All relationships were analyzed using Spearman correlation coefficients except for those of the HINT-8 index with the EQ-5D-5L index and with EQ-VAS, for 
which Pearson correlation coefficients were used. 
HINT-8, Health-related Quality of Life Instrument with 8 Items; EQ-5D-5L, EuroQoL 5-Dimension 5-Level; EQ-VAS, EuroQoL visual analogue scale.
*p<0.05, ***p<0.001.

Table 4. Test-retest reliability of the HINT-8

Factors Cohen kappa 
(95% CI)

Weighted kappa 
(95% CI)

Agreement 
(%)

Climbing stairs 0.497 (0.353, 0.641) 0.572 (0.437, 0.707) 70.0

Pain 0.494 (0.352, 0.637) 0.530 (0.396, 0.663) 70.0

Vitality 0.337 (0.199, 0.474) 0.439 (0.300, 0.578) 54.0

Working 0.524 (0.385, 0.664) 0.565 (0.429, 0.701) 71.0

Depression 0.601 (0.458, 0.745) 0.634 (0.491, 0.778) 78.0

Memory 0.424 (0.260, 0.587) 0.486 (0.329, 0.643) 69.0

Sleep 0.389 (0.241, 0.537) 0.466 (0.323, 0.610) 62.0

Happiness 0.268 (0.128, 0.408) 0.342 (0.199, 0.485) 50.0

HINT-8 index, 
ICC (95% CI)

0.800 (0.720, 0.860)

HINT-8, Health-related Quality of Life Instrument with 8 Items; CI, confidence 
interval; ICC, intra-class correlation coefficient.
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DISCUSSION

This study evaluated the validity and reliability of the HINT-8 
in Korean patients with T2DM. Overall, our findings showed 
good performance of the HINT-8 for discriminatory ability, 
known-group validity, convergent validity, and reliability. A 
lower proportion of respondents reported a full health state in 
the HINT-8 compared to the EQ-5D-5L (4.7 vs. 23.0%). The pro-
portion of the perfect health state of the EQ-5D-5L was similar 
to previous studies with diabetes patients conducted in Den-
mark and England (28.3%), and was better than the EQ-5D-3L 
result (33.9%) in the same study [36,37]. Given this lower pro-
portion of full health state reporting, the HINT-8 appears to 
have a better ability to distinguish mild health states than the 
EQ-5D-5L.

The HINT-8 indexes for women, older, and less-educated re-
spondents were lower than those for their counterparts, which 
validated the hypothesis related to known-group validity. These 
results correspond with the findings of Lee et al. [11], which 
evaluated the quality of life in diabetes patients using the EQ-
5D-3L. The patients who received insulin therapy had lower 
HINT-8 indexes than those who did not; this finding is similar 
to the results of Mulhern and Meadows [38], in which the insu-
lin therapy group had poorer HRQoL as measured by the EQ-
5D-3L, SF-6D, and Diabetes Health Profile-18 than the group 
on a diet and tablets regimen. Participants with comorbidities 
showed higher HINT-8 indexes than those who did not have 
comorbidities, but the difference was subtle and not statisti-
cally significant. For comorbidities, determining the difference 
in the HRQoL will need a study with a larger sample size. Such 
a study would also need to consider key features of comorbidi-
ties such as numbers and types to identify the true impact of 
comorbidity on HRQoL. There were also significant differences 
in HRQoL among disease duration subgroups, which was simi-
lar to the findings of previous studies by Mulhern and Mead-
ows [38] and Kiadaliri et al. [39], who defined long-term dis-
ease duration as over 5 years and over 8 years, respectively. 

Our results support the hypothesis of this study regarding the 
relationship between individual items of the HINT-8 and other 
related HRQoL instrument areas. The climbing stairs item of the 
HINT-8 was strongly correlated with the mobility dimension of 
the EQ-5D-5L, the physical function domain score and physical 
component summary scores of the SF-36v2, and the physical 
function domain scores of the SF-6D. The pain item of the HINT-8 
was strongly correlated with the pain/discomfort dimension 

of the EQ-5D-5L, the bodily pain domain and physical compo-
nent summary scores of the SF-36v2, and the pain domain of 
the SF-6D. The depression item of the HINT-8 was strongly cor-
related with the anxiety/depression dimension of the EQ-5D-
5L, the mental health domain of the SF-36v2, and the SF-6D 
index. The memory item of the HINT-8 showed a relatively lower 
correlation with most subareas of the other HRQoL instruments, 
but this is likely because the memory item is a unique area of 
the HINT-8 not included in the EQ-5D-5L or SF-36v2 [21].

Most weighted kappa statistics showed moderate to sub-
stantial agreement (range, 0.342 to 0.634), while Cohen kappa 
values showed fair to substantial agreement (range, 0.268 to 
0.601). This result is consistent with previous findings from the 
EQ-5D-3L validity study using different survey methods be-
tween the initial and follow-up test (kappa values range, 0.206 
to 0.446) [40]. The kappa value of the happiness item was the 
lowest—as in the prior study—and the ICC of the HINT-8 in-
dex was also similar to previous outcomes [22]. Different sur-
vey administration methods between test and retest might 
have contributed to lower kappa statistics than reported in 
previous studies.

This study had several limitations. The first potential limita-
tion is that the study was conducted at a tertiary care hospital, 
which might limit the ability to generalize the results. Howev-
er, our study participants did have age and sex distributions 
similar to recent reports on the prevalence of diabetes (age 
<49: 20.0%; 50-69: 51.8%; ≥70: 28.1%; men, 53.6%) [4]. 
Therefore, the results of this study should be interpreted as 
applicable to diabetes patients in Korea and several other 
Asian countries with similar cultures. The second potential 
limitation is using a different survey method (i.e., telephone 
surveys), which limited the utilization of the EQ-VAS data, in the 
follow-up tests. Although the same interviewer administered 
initial and follow-up surveys to minimize bias, different survey 
methods might have affected reliability. The last potential lim-
itation is the use of a general HRQoL instrument for the com-
parison instead of a condition-specific HRQoL for diabetes. At 
the time the study was designed, a relevant disease-specific 
HRQoL instrument for diabetes had not been validated in Ko-
rea [23]. In addition, the SF-36v2 is a widely used HRQoL in-
strument for patients with diabetes and its validity has been 
confirmed [23,25]. This choice, however, might have limited 
the use of data on more specific diabetic conditions. In the fu-
ture, studies on the psychometric properties of the HINT-8 
should use not only commonly used generic HRQoL instru-
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ments, but also condition-specific HRQoL instruments for pa-
tients with diabetes.

In conclusion, this study showed that the HINT-8 is a valid 
and reliable HRQoL instrument for patients with T2DM. The re-
sults also showed some superior measurement properties 
compared to commonly used HRQoL instruments (i.e., EQ-5D-
5L), as indicated by reduced ceiling effects. Our findings sup-
port using this newly developed HRQoL tool, the HINT-8, to 
measure HRQoL in patients with T2DM.
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