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Abstract

Background To overcome the limitations of existing health-related quality of life (HRQoL) instruments, the HRQoL
Instrument with 8 [tems (HINT-8) was developed for the Korean population. We aimed to evaluate the validity,
interrater reliability, and agreement of the HINT-8 compared to the EQ-5D-5 L among patients with oropharyngeal
cancer (OPC).

Methods A total of 327 patients with OPC aged > 19 years who received treatment at 14 hospitals in South Korea
were recruited between August 2023 and February 2024. HRQol was assessed using the two instruments. The
psychometric evaluation included analyses of validity (convergent and known-group validity), agreement (intraclass
correlation coefficient and Bland—Altman analysis), and reliability (internal consistency measured by Cronbach’s alpha).
The ceiling effects and score distributions were also examined.

Results In total, 299 respondents were included in the final analysis. Both instruments demonstrated high

internal consistency (HINT-8: a=0.872; EQ-5D-5 L: a=0.845) and good agreement (intraclass correlation coefficient
[ICC]1=0.80; 95% confidence interval [Cl]: 0.76-0.84). The convergent validity was supported by strong correlations
between the HINT-8 index and both the EQ-5D-5 L index (r=0.805) and EQ VAS (r=0.715). The ceiling effect of HINT-8
(12.7%) was substantially lower than the EQ-5D-5 L (32.8%).
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Conclusions The HINT-8 is a valid, reliable, and responsive instrument for measuring HRQoL in patients with
oropharyngeal cancer. These findings suggest that HINT-8 can serve as a valuable complementary instrument to the

EQ-5D-5 L.

Keywords Health-Related quality of life, EQ-5D-5L, HINT-8, Oropharyngeal cancer, Validation

Background

Oropharyngeal cancer (OPC) is a type of head and neck
cancer (HNC) that begins in the tissues of the orophar-
ynx [1]. Advances in OPC treatment have significantly
improved survival rates. However, this cancer profoundly
impacts on the quality of life (QoL) of survivors because
it impairs essential functions such as swallowing, chew-
ing, salivation, and speech [2]. After OPC treatment,
issues related to residual tumors remain, and long-term
survivors face challenges in health-related QoL (HRQoL)
due to treatment sequelae [3]. Consequently, the QoL
of patients with OPC has become an important aspect
in clinical decision-making [4, 5]. QoL is a multidimen-
sional concept and is an important focus for research and
practice in health and medicine [6]. HRQoL dimensions
capture information about an individual’s physical, men-
tal, and social health status, as well as overall health [7, 8].

HRQoL instruments are categorized into generic
and disease-specific types [9]. Disease-specific instru-
ments, such as the European Organization for Research
and Treatment of Cancer Quality of Life Questionnaire
(EORTC QLQ-C30) and its HNC module (EORTC
H&N-35), provide detailed assessments for specific dis-
eases, including OPC [10-12]. However, the combined
length of these questionnaires (65 items) can be time-
consuming and burdensome, particularly for patients
experiencing health challenges during or after treatment
[13]. In contrast, generic instruments such as EQ-5D-5 L
provide a broad assessment of overall health that is appli-
cable across diverse populations and health conditions
[14]. One key advantage of the EQ-5D-5 L is its ability
to generate health utility values, which are essential for
calculating quality-adjusted life years (QALYs) in health
economic evaluations and conducting cost-utility analy-
ses [15, 16].

The EQ-5D-5 L is a short, generic questionnaire intro-
duced by the EuroQol Group in 2009 to improve sensi-
tivity and reduce ceiling effects in the EQ-5D-3 L [17].
The questionnaire has been validated in several cancers,
including HNC [18], and shows strong comparability
with disease-specific tools such as the EORTC QLQ-C30
[13]. A Korean study further reported moderate corre-
lations between the EQ-5D-5 L and EORTC QLQ-C30,
supporting its use as a valid generic measure for assess-
ing HRQoL in patients with OPC [19]. Furthermore, the
EQ-5D-5 L is applicable and reliable within the Korean
context [20], and can be effectively used to assess the
QoL of patients with cancer [21].

However, as the EQ-5D-5 L is a Europe-based generic
instrument, it has limitations in fully reflecting the cul-
tural characteristics and linguistic nuances of Korea, and
has been criticized for its high ceiling effect [22]. These
limitations highlight the need for culturally tailored
tools that provide more accurate and sensitive HRQoL
assessments.

To address these challenges, an HRQoL Instrument
with Eight Items (HINT-8) was developed as a concise
yet comprehensive, culturally specific instrument for the
Korean population [23]. Although several HRQoL instru-
ments have been introduced in Korea, many were either
intended for specific patient groups or contained too
many items, limiting their practicality for use in large-
scale national surveys such as the Korea National Health
and Nutrition Examination Survey (KNHANES). The
HINT-8 addresses this gap and, like the EQ-5D-5 L, pro-
vides health-utility values derived from a valuation study
conducted in a nationally representative sample of the
Korean general population [24].

The HINT-8 has been used to assess HRQoL in a
nationally representative population and has demon-
strated construct validity, internal consistency, and mea-
surement invariance [25]. In addition, it has shown good
test-retest reliability, convergent validity, and discrimi-
nant validity for patients with breast cancer [26], patients
with diabetes [27], and elderly individuals [28].

Despite the clinical importance of HRQoL assess-
ment in patients with OPC, the application of HRQoL
instruments in this population in Korea remains under-
explored. Patients with OPC often experience persis-
tent functional difficulties and psychosocial challenges,
including speech difficulties, dysphagia, anxiety, and
body image concerns, which may not be fully captured
by conventional generic instruments [29]. The HINT-8,
with its inclusion of items addressing psychosocial and
emotional domains such as fatigue, depression, anxi-
ety, and happiness, may be better suited to detect these
health concerns in Korean OPC patients. Supporting
this, a study evaluating oral health promotion and treat-
ment impact on HRQoL revealed statistically significant
associations using HINT-8, whereas no significant results
were observed with EQ-5D [30]. Given its reduced ceil-
ing effects, the HINT-8 may offer potential advantages
over the EQ-5D-5 L in capturing subtle yet meaning-
ful differences in health status [26—28]. Accordingly, we
aimed to assess the validity, reliability, and agreement of



Hong et al. Health and Quality of Life Outcomes (2025) 23:104

the HINT-8 compared to the EQ-5D-5 L in patients with
OPC.

Methods

Study population and survey methods

We recruited patients with OPC aged>19 who received
treatment at 14 hospitals in South Korea between
August 2023 and February 2024. All participants visited
the hospital as outpatients and were undergoing treat-
ment or had completed treatment at the time of the sur-
vey. The Institutional Review Board (IRB) of the Kongju
National University, as well as IRBs of the 14 participat-
ing hospitals [see Additional file 1] approved this study
(KNU_IRB_2023-49).

Patient surveys were conducted after providing prior
explanations and guidelines for the medical staff. Only
participants who completed both instruments in full
were included in the analysis; those with incomplete
responses to either instrument were excluded [see Addi-
tional file 2].

The survey collected (a) demographic characteristics
(sex, age, education level, marital status, income, house-
hold members, employment status, and religion); (b)
clinical characteristics (duration since diagnosis, duration
since treatment, disease status, American Joint Commit-
tee on Cancer [AJCC] stage, recurrence, outcome status,
and human papillomavirus [HPV] status); and (c) HRQoL
measured using the EQ-5D-5 L and HINT-8 instruments.

In terms of clinical characteristics, disease status was
classified into two categories. Patients who were under-
going treatment or had completed treatment within 6
months prior to survey participation were categorized
as being in the treatment phase, while those who had
completed treatment more than 6 months prior were
considered to be in the follow-up or survivorship phase.
Outcome status was defined as follows: no evidence of
disease (NED) refers to the absence of any clinically or
radiologically detectable signs of OPC at the time of the
survey, whereas alive with disease (AWD) indicates that
the patient was living with persistent or recurrent OPC at
the time of assessment.

HRQol instruments

The EQ-5D-5 L is a generic, preference-based question-
naire consisting of five dimensions: mobility, self-care,
usual activities, pain/discomfort, and anxiety/depres-
sion [17], assessed on five levels of severity: no problems,
slight problems, moderate problems, severe problems,
and extreme problems. Additionally, the EQ-5D-5 L
includes a visual analog scale (EQ VAS), which allows
patients to rate their overall health on a scale of 0 (worst)
to 100 (best). The South Korean EQ-5D-5 L utility value
set was developed using the composite time trade-off
(cTTO) approach, The utility index is calculated based
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on this valuation set and ranges from -0.066 (worst) to
1 (best), with higher values indicating better health [31].

The HINT-8 is a culturally tailored instrument devel-
oped for the Korean population [23], comprising eight
dimensions: climbing stairs, pain, vitality, work, depres-
sion, memory, sleep, and happiness, rated on four levels
of severity: no problems, mild, moderate, and severe.
The HINT-8 utility index ranges from 0.132 (worst) to 1
(best). A value closer to 1 indicates a better health sta-
tus, whereas a lower value signifies a poorer health sta-
tus [24]. In the valuation study, Korean adults evaluated
health states using both the visual analogue scale (VAS)
and the standard gamble (SG) methods [24]. Detailed
information on the model specification, validity evalua-
tion, and utility scoring algorithm is provided [see Addi-
tional file 3].

Statistical analysis

Descriptive statistics were used to summarize the demo-
graphic and clinical characteristics of respondents.
Continuous variables were converted into categorical
variables, and all variables are presented as frequencies
and percentages. To assess potential non-response bias,
we compared characteristics between completers and
non-completers using Fisher’s exact test.

The EQ-5D-5 L response distribution was calculated
for each level of the HINT-8 items, and kernel density
estimation was applied to compare the distribution of the
indices between the two instruments. To assess the ceil-
ing effect, we calculated the proportion of respondents
who reported the best possible health state (1.00) on both
the HINT-8 and EQ-5D-5 L indices.

Bland-Altman plots were used to assess the agreement
between at the utility score level the two instruments
[32]. This plot visualizes agreement and highlights any
bias (mean difference) between the two methods, includ-
ing 95% limits of agreement, to indicate the expected
range of differences [32]. The intraclass correlation coef-
ficient (ICC) was calculated at the utility score level to
evaluate inter-instrument reliability between the util-
ity scores derived from the HINT-8 and the EQ-5D-5 L
[33], with 95% confidence intervals (95%Cls) derived
using a two-way mixed effects model based on single
measures and absolute agreement [33]. The ICC values
were interpreted as follows: ICC<0.50, poor agreement;
0.50<ICC<0.75, moderate agreement; 0.75<ICC<0.90,
good agreement; and ICC > 0.90, excellent agreement.

Cronbach’s alpha coefficients were utilized to assess
the internal consistency reliability; for items within each
dimension, a value > 0.7 was acceptable [34].

To assess convergent validity, the correlations between
each dimension and the index values of the HINT-8,
EQ-5D-5 L, and EQ VAS were analyzed using Spearman’s
rank coefficients (Spearman’s rho). We hypothesized
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that the correlation coefficients between similar dimen-
sions would be higher than those between dissimilar
dimensions. The interpretation of Spearman’s rho (r,)
followed a commonly used rule of thumb: 0<rx<0.20,
negligible; 0.21 <r,<0.40, weak, 0.41<r<0.60, moderate;
0.61<r,<0.80, strong; and 0.81<r,<1.00, very strong cor-
relation [35].

Known-group validity was evaluated by analyzing dif-
ferences in the HINT-8 and EQ-5D-5 L indices across
predefined clinical subgroups, selected based on prior
evidence of their associations with HRQoL in cancer
populations using the Mann—Whitney U test for compar-
isons between two groups and the Kruskal—Wallis test for
three or more groups. We hypothesized that individuals
with more severe clinical characteristics such as a shorter
duration since treatment [36], advanced-stage disease
[37], recurrence [38], HPV-negative status [39], or being
alive with disease (AWD) would report significantly
lower HRQoL index compared to their counterparts. Evi-
dence of known-group validity was considered accept-
able when statistically significant differences in HRQoL
scores were observed in the expected direction.

All statistical analyses were conducted using R soft-
ware, version 4.4.1 (R Foundation for Statistical Comput-
ing, Vienna, Austria).

Results

Characteristics of participants

A total of 299 respondents who completed both the
HINT-8 and the EQ-5D-5 L were included (Table 1).
The mean age was 63.6 years, with 58.2% of participants
aged<65. Most of the respondents were male (84.3%),
married (71.9%), and lived in two-person households
(80.3%).

In terms of socioeconomic characteristics, 43.1% had a
college degree or higher and 24.7% had a monthly house-
hold income below 2 million KRW (USD $1,439.86).
More than half (52.8%) of respondents were employed or
self-employed during the survey.

In total, 77.6% of participants had been diagnosed with
cancer within the past 60 months and 33.1% had received
treatment within the past 12 months; 74.2% of the
patients were in the follow-up or survivorship phase. In
addition, 82.3% had no history of recurrence, and 77.6%
showed NED. HPV positivity was observed in 69.6% of
respondents. Participants who completed both instru-
ments (n=299) and those with missing responses (n=28)
showed significant differences in household members,
religion, duration since diagnosis, duration since treat-
ment, disease status, AJCC stage, outcome status, and
HPV status [see Additional file 4].
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Known-groups validity

Both instruments showed significant differences in
HRQoL indices based on key variables, including sex,
educational level, employment status, duration since
treatment, and disease status (Table 1). Duration since
diagnosis, outcome status, and HPV status showed signif-
icant differences only in HINT-8. Both the HINT-8 and
EQ-5D-5 L indices were significantly lower in patients
whose duration since treatment was <12 months com-
pared to those with >12 months (HINT-8: 0.80 vs. 0.85,
p<0.001; EQ-5D-5 L: 0.82 vs. 0.88, p<0.001). In terms of
outcome status, Patients with NED reported significantly
higher HRQoL compared to those AWD in the HINT-8
index (0.84 vs. 0.80, p=0.01), while the EQ-5D-5 L index
showed a similar trend that did not reach statistical sig-
nificance (0.86 vs. 0.82, p=0.13). The HINT-8 detected
a statistically significant difference by HPV status, with
HPV-positive individuals reporting higher HRQoL than
HPV-negative individuals (0.83 vs. 0.81, p=0.04).

Distribution and correlation of HRQoL indices

The frequency distributions of the HINT-8 index,
EQ-5D-5 L index, and EQ VAS were visualized using
kernel density functions (Fig. 1a-c), along with the cor-
relation between the HINT-8 and EQ-5D-5 L (Fig. 1d).
Kernel density estimation was used to visualize score
distributions. The distributions of all indices were right-
skewed, with the highest ceiling effect observed for the
EQ-5D-5 L. The correlation was concentrated in the
upper-right quadrant.

The distributions of the HINT-8 and EQ-5D-5 L indi-
ces are shown in Table 2. The Cronbach’s alpha results
showed high internal consistency values of 0.87 (95%CI:
0.85-0.89) for HINT-8 and 0.84 (95%CI: 0.82-0.87)
for EQ-5D-5 L. The ceiling effect was higher in the
EQ-5D-5 L (32.8%) than in the HINT-8 (12.7%). When
the HINT-8 index reached 1.00, the mean +standard
deviation EQ-5D-5 L index was also high at 0.99+0.04,
and the mean EQ VAS score was similarly elevated at
92.84.+6.06. When the EQ-5D-5 L index was 1.00, the
mean HINT-8 index was 0.93+0.06, and the mean EQ
VAS score was 87.56 + 9.67. The mean difference between
the HINT-8 and EQ-5D-5 L indices was significantly dif-
ferent at 0.03 (p <0.001).

HINT-8 and EQ-5D-5L agreement

Bland—Altman plots were used to assess agreement
between the health utility index derived from the HINT-8
and the EQ-5D-5 L (Fig. 2). The two instruments demon-
strated a similar trend 94.6% of the indices fell within the
95% limit of agreement (—0.14 to 0.19). The ICC analysis
result was 0.80 (95% CI: 0.76—0.84, p<0.001), indicating
good agreement between the two measures. Our results
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Table 1 Comparison of HINT-8 and EQ-5D-5 L indices by demographic and clinical characteristics

Characteristics N (%) HINT-8 index EQ-5D-5 L index

M SD p M SD p

Sex Male 252 (84.3) 0.84 0.12 0.00 0.86 0.14 0.01
Female 47 (15.7) 0.79 0.12 0.80 0.16

Age (years) <65 174 (58.2) 0.83 0.11 0.73 0.86 0.13 0.88
>65 125 (41.8) 0.82 0.14 0.84 017

Marital status® Married 215(71.9) 0.83 0.12 033 0.86 0.15 0.83
Not Married 82 (27.4) 0.82 0.11 0.85 0.14

Household 1 56 (18.7) 0.82 0.12 0.97 0.86 0.14 0.65

member® >2 240 (80.3) 0.83 0.12 0.85 0.15

Education level® Less than middle school 57 (19.1) 0.77 0.13 0.00 0.79 0.16 0.00
High school 112 (37.5) 0.84 0.12 0.87 0.14
College or more 129 (43.1) 0.84 0.11 0.87 0.14

Monthly household <2 74 (24.7) 0.79 0.14 0.1 0.82 017 0.31

income? (Million 2~5 116 (38.8) 083 0.12 0.85 0.15

KRW) 5~7 37 (124) 0.86 0.09 0.89 008
>7 67 (22.4) 0.84 0.10 0.87 0.13

Employment status®  Employed 158 (52.8) 0.86 0.10 0.00 0.89 0.11 0.00
Unemployed 40 (46.8) 0.79 0.13 0.81 017

Religion® Yes 73(57.9) 0.82 011 044 0.86 0.14 0.67
No 24 (41.5) 0.83 0.13 0.85 0.15

Duration since <60 232 (77.6) 0.82 0.12 0.02 0.85 0.15 0.14

diagnosis® (m) >60 66 (22.1) 0.85 0.13 088 0.14

Duration since <12 99 (33.1) 0.80 0.12 0.00 0.82 0.15 0.00

treatment® (m) >12 173 (57.9) 0.85 0.12 0.88 0.14

Disease status Undergoing or completed treat- 77 (25.8) 0.78 0.13 0.00 0.81 0.16 0.00
ment within the last 6 months
F/U or live 222 (74.2) 0.84 0.12 0.87 0.14

AJCC Stage® 1 112 (37.5) 0.83 0.10 0.72 0.86 0.12 0.75
2 93 (31.1) 0.83 012 0.85 0.15
3 61 (20.4) 0.84 0.13 0.86 0.15
4 31(104) 0.81 0.17 0.82 0.21

Recurrence?® Yes 35(11.7) 0.80 0.14 0.11 0.82 0.17 0.18
No 246(82.3) 0.83 0.12 0.86 0.14

Outcome status® No evidence of disease 232 (77.6) 0.84 012 0.01 0.86 014 0.13
Alive with disease 64 (21.4) 0.80 0.12 0.82 018

HPVA Yes 208 (69.6) 0.83 0.12 0.04 0.86 0.15 044
No 57 (19.1) 0.81 0.12 0.84 0.14

The p-values refer to group differences in the HINT-8 index or EQ-5D-5 L index. The Wilcoxon rank-sum test was used for comparisons between two groups, and the

Kruskal-Wallis test was applied for comparisons involving three or more groups

2 M KRW=USD $1,439.86

HINT-8 Health-related Quality of Life Instrument with 8 Items, EQ-5D-5 L EuroQol 5-Dimension 5-Level, AJCC American Joint Committee on Cancer, KRW Korean Won,

HPV Human papillomavirus
2Sum of percentages did not reach 100%, indicating missing values

suggest strong consistency between the indices generated
by the two instruments.

Individual item comparisons

To assess the comparability between instruments, the
mean EQ-5D-5 L index and EQ VAS scores were ana-
lyzed for each level of the HINT-8 items (Table 3). As the
severity level of each HINT-8 item increased, both the
EQ-5D-5 L index and EQ VAS scores decreased, reflect-
ing lower HRQoL.

Among all HINT-8 items, “Climbing stairs” had the
highest proportion of respondents reporting no problems
(Level 1) (63.21%), whereas “Happiness” had the lowest
(32.78%). Among all HINT-8 items, “Vitality” had the
highest proportion of respondents reporting severe prob-
lems. (Level 4) (4.01%), indicating that participants were
completely lacking energy.
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Fig.1 Distributions of the instruments with correlation analysis (a) Distribution of the HINT-8 index, (b) distribution of the EQ-5D-5 L index, (c) distribution
of the EQVAS index, and (d) scatter plot illustrating the correlation between HINT-8 and EQ-5D-5 L indices. The red line represents the normal distribution
curve, while the blue line represents the distribution estimated using the kernel density function

Table 2 Distribution of the HRQoL scores

HINT-8 EQ-5D-5L
Item 8 5
Number of health states 65,536 3,125
Theoretical range 0.132,1 —0.066, 1
Observed range 0.28,1 0.01,1
Mean (SD) 0.83(0.12) 0.85(0.15)
Difference in paired samples t-test ~ 0.03 (p<0.001)
Cronbach's alpha (95% Cl) 0.872 (0.85-0.89) 0.845
(0.82-0.87)
Ceiling, N (%) 38 (12.7%) 98 (32.8%)
Measure Score when Score when
HINT-8=1.00 EQ-5D-
Mean (SD) 5L=1.00
Mean (SD)
HINT-8 1.00 0.93 (0.06)
EQ-5D-5L 0.99 (0.04) 1.00
EQVAS 92.84 (6.06) 87.56 (9.67)

HINT-8 Health-related Quality of Life Instrument with 8 Items, EQ-5D-5 L EuroQol
5-Dimension 5-Level, EQ VAS EuroQol-visual analog scale, HRQoL Health-related
quality of life, SD Standard deviation, C/ Confidence interval

HINT-8 and EQ-5D-5L domains

Correlation analyses between the domains and indices
of the HINT-8 and EQ-5D-5 L showed significant cor-
relations across all areas (Table 4). Higher correlations
were observed between similar domains than dissimilar
domains, confirming convergent validity of the hypoth-
esis. The Depression domain of HINT-8 and the Anxiety/
Depression domain of EQ-5D-5 L exhibited the highest
correlation (ry = 0.781, p<0.001), and a strong correlation

was found between the Pain domain of HINT-8 and
the Pain/Discomfort domain of EQ-5D-5 L (r, = 0.722,
p<0.001). The HINT-8 index had correlation coefficients
of 0.805 and 0.715 with the EQ-5D-5 L index and EQ
VAS, respectively.

Discussion

The correlation between the HINT-8 and EQ-5D-5 L
indices was very strong, while the correlation with the
EQ VAS was strong, confirming that the HINT-8 con-
sistently captures HRQoL dimensions with established
generic instruments. HINT-8 dimensions such as “Mem-
ory” and “Happiness” showed relatively weaker correla-
tions with EQ-5D-5 L, indicating that HIN'T-8 may assess
psychosocial aspects of HRQoL that EQ-5D-5 L does not
fully capture. Generic preference-based instruments such
as the EQ-5D-5 L primarily emphasize physical function-
ing and mobility [40]. This highlights the importance of
the HINT-8 in capturing cognitive and emotional well-
being, which is particularly relevant in long-term cancer
survivorship.

The “Happiness” item in the HINT-8 is positively
worded and thus conceptually different from the nega-
tively framed items in the EQ-5D-5 L. A psychometric
study of the HINT-8 [25] that used Exploratory Graph
Analysis reported that “Happiness” was most strongly
linked to “Depression” underscoring its contribution
to the scale’s psychological dimension. Consistent with
that finding, our study showed that “Happiness” had
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the y-axis shows the difference between the scores (HINT-8 minus EQ-5D-5 L). The solid horizontal line indicates the mean difference, while the dashed
lines represent the 95% limits of agreement, calculated as the mean difference + 1.96 standard deviations

the highest item-level correlation with the EQ-5D-5 L
“Anxiety/Depression” domain, confirming its relevance
to mental health. However, confirmatory factor analy-
sis from previous validation studies reported that the
“Happiness” item had the lowest standardized factor
loading among the eight items [25]. Nonetheless, the
item was retained to improve content validity and cap-
ture emotional well-being, often overlooked in generic
HRQoL instruments. In line with this, our results showed
that “Happiness” had the lowest rate of “no problems”
responses among all HINT-8 items.

Known-group validity was assessed by comparing
HRQoL scores across subgroups with clinically dis-
tinct characteristics. As hypothesized, both instru-
ments showed lower HRQoL indices in patients assessed
within 12 months of treatment. Unlike previous studies
reporting significantly lower HRQoL in patients with
advanced-stage disease [37] or recurrence [38], our
results did not show statistically significant differences
in these subgroups, although mean scores were lower.
This discrepancy may reflect the limited sensitivity of
generic instruments, psychological adaptation over time,
or insufficient sample sizes. Notably, patients with AWD
and those who were HPV-negative reported significantly
lower HRQoL when assessed with the HINT-8, while
the EQ-5D-5 L did not detect statistically significant
differences, suggesting that the HINT-8 may be more

responsive in capturing HRQoL differences among clini-
cal subgroups of patients with OPC.

While the EQ-5D-5 L is a multidimensional instru-
ment, which limits the interpretability of Cronbach’s
alpha, it is widely used in the literature and was included
in this analysis for the purpose of comparison. The
HINT-8, by contrast, has been psychometrically vali-
dated as a unidimensional instrument [24]. Our reliability
analysis demonstrated high internal consistency for both
instruments, and both provided reliable and consistent
assessments of HRQoL, consistent with findings from
previous studies [41].

Kernel density estimation illustrated that the
EQ-5D-5 L index tended to be clustered at the high end,
whereas HINT-8 exhibited a more even distribution. The
HINT-8 may be better suited to detect subtle variations
in HRQoL, particularly among patients with relatively
better health status, allowing a more precise measure-
ment of HRQoL changes over time.

A strong level of agreement was shown between the
HINT-8 and EQ-5D-5 L, suggesting that the two instru-
ments produced highly comparable HRQoL scores. How-
ever, we found a statistically significant difference in the
mean utility index between the two instruments. Our
findings are consistent with previous studies showing
systematic differences between HRQoL instruments. A
head-to-head comparison of the EQ-5D-5 L and AQoL-
8D also demonstrated discrepancies in mean utility
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Table 3 Comparison of EQ-5D-5 L index and EQ VAS according
to HINT-8 items

HINT-8 item Level N (%) EQ-5D-5Lindex EQVAS
Mean (SD) Mean (SD)
Climbing stairs 1 189 (63.21)  0.90 (0.10) 82.18(13.88)
2 84(28.09) 0.82(0.11) 7227 (16.79)
3 23(7.69) 0.64 (0.15) 56.09 (17.71)
4 3(1.00) 0.25(0.33) 25.00 (35.00)
Pain 1 155(51.84) 0.94(0.09) 84.27 (13.49)
2 118 (39.46) 0.81(0.08) 72.76 (14.80)
3 24(8.03) 0.59 (0.20) 5292 (21.21)
4 2(067) 0.29 (0.26) 25.00 (21.21)
Vitality 1 126 (42.14)  0.93 (0.09) 86.47(11.98)
2 100 (33.44) 0.84(0.11) 75.02 (14.26)
3 61(2040) 0.78(0.15) 66.41 (16.66)
4 12.(4.01) 0.58 (0.28) 4333 (25.61)
Working 1 159(53.18)  0.92 (0.09) 83.79(13.25)
2 100 (3344) 0.83(0.11) 74.56 (15.34)
3 31(1037)  068(0.14) 58.06 (16.36)
4 9(3.01) 0.53(0.30) 43.33(26.93)
Depression 1 165 (55.18)  0.92 (0.09) 84.32(13.06)
2 113(37.79) 08(0.12) 71.24(15.01)
3 17 (5.69) 0.67 (0.14) 54.41(18.70)
4 4(1.34) 0.24(0.22) 20.00 (18.26)
Memory 1 171 (57.19) 0.89(0.11) 81.04(15.21)
2 112 (37.46) 0.82(0.15) 73.98(17.81)
3 15(5.02) 0.66 (0.21) 52.33(19.35)
4 1(033) 047 40.00
Sleep 1 137 (45.82) 091 (0.13) 84.32(14.06)
2 116(38.8)  0.84(0.12) 73.67(17.19)
3 45(15.05) 0.74(0.18) 62.67 (18.20)
4 1(0.33) 047 50.00
Happiness 1 98(32.78)  0.93(0.09) 87.73(10.85)
2 114(38.13)  0.87(0.10) 77.96 (14.09)
3 80 (26.76)  0.76 (0.16) 63.91(18.38)
4 7(2.34) 0.58 (0.28) 52.86 (26.90)

HINT-8 Health-related Quality of Life Instrument with 8 Items, EQ-5D-5 L EuroQol
5-Dimension 5-Level, EQ VAS EuroQol-visual analog scale

index between the two instruments [42]. This difference
appears to be associated with the higher ceiling effect of
the EQ-5D-5 L.

While the EQ-5D-5 L has been widely used, it has limi-
tations in detecting subtle differences in HRQoL among
individuals with a generally good health status, often
exhibiting ceiling effects that can lead to a slight overes-
timation of HRQoL [43]. The EQ-5D-5 L was introduced
to improve sensitivity and reduce ceiling effects com-
pared with its predecessor, the EQ-5D-3 L [44]. How-
ever, ceiling effects persist, albeit to a lesser extent. For
instance, in a population-based sample of adults, the
ceiling effect for the EQ-5D-5 L was 31% [45]. A study of
patients with prostate cancer revealed that physical well-
being and prostate cancer-specific subscale scores were
positively related to ceiling effects on the EQ-5D-5 L
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[43]. Furthermore, a comparative study between the
EQ-5D-5 L and Short Form 6-Dimension version 2 (SF-
6Dv2) suggested that the EQ-5D-5 L may overestimate
health status, with its ceiling effect being 2.02 times that
of the SF-6Dv2 (72.8% vs. 36.1%) [46]. These findings
highlight the ongoing challenge of capturing subtle varia-
tions in HRQoL, particularly among individuals with
better perceived health status, despite improvements in
instrument design.

Our findings have several important implications for
clinical practice and future research. First, the reduced
ceiling effect and improved differentiation of HRQoL
scores of HINT-8 suggest that it may be a valuable
tool for assessing long-term survivorship outcomes in
patients with OPC. Second, HINT-8 has potential appli-
cations in health economic evaluations, serving as a
culturally adapted HRQoL measure that better reflects
patient-reported outcomes in specific populations.
Finally, future research should explore the responsiveness
and broader applicability of HINT-8. Longitudinal stud-
ies and expanding validation studies in multinational set-
tings will be crucial in determining the generalizability of
our findings and in assessing HINT-8 beyond the Korean
healthcare context.

This study also had some limitations. First, the cross-
sectional design limited the ability to assess changes in
HRQoL over time. Future longitudinal studies are needed
to evaluate the responsiveness of HINT-8 in detect-
ing meaningful clinical changes and test-retest reliabil-
ity. Second, the study sample was drawn from tertiary
hospitals, limiting the generalizability of the findings.
Additional studies with more diverse populations are
necessary. Third, this study primarily compared HINT-8
with the EQ-5D-5 L, a generic HRQoL instrument. Fur-
ther research should explore how the HINT-8 compares
with disease-specific HRQoL instruments. Fourth, this
study may be subject to non-response bias. Patients with
more severe clinical conditions were less likely to com-
plete the survey. As a result, individuals in poorer physi-
cal health may have been underrepresented in the final
sample, potentially limiting the generalizability of the
HRQoL results. Finally, while the HINT-8 was devel-
oped for the Korean population, its cultural adaptability
to other populations remains unclear, and future research
should validate HINT-8 in multinational settings.

Conclusions

The HINT-8 demonstrated acceptable validity and reli-
ability in assessing health-related quality of life among
patients with oropharyngeal cancer in South Korea,
showing strong agreement with the EQ-5D-5 L. The
HINT-8 also showed advantages in reducing ceil-
ing effects. However, given the relatively small sample
size and the cross-sectional nature of the study, further
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Table 4 Correlation analysis between HINT-8 items and EQ-5D-5 L domains
HINT-8 item EQ-5D-5 L domain
Mobility Self-care  Usual activities ~ Pain/Discomfort ~ Anxiety/Depression EQ-5D-5Lindex = EQVAS
Climbing stairs 0.566* 0.364* 0.425* 0.373* 0.400* —0.540% —0435%
[Moderate] [Weak] [Moderate] [Weak] [Weak] [Moderate] [Moderate]
Pain 0.402% 0.395* 0.502* 0.722* 0.483* —0.722* —0.527*
[Weak] [Weak] [Moderate] [Strong] [Moderate] [Strong] [Moderate]
Vitality 0.387* 0.280* 0.429* 0.427* 0.496* —0.555% —0.588*
[Weak] [Weak] [Moderate] [Moderate] [Moderate] [Moderate] [Moderate]
Working 0.422% 0.314* 0.557* 0.520% 0.448* —0.599% —0.515%
[Moderate]  [Weak] [Moderate] [Moderate] [Moderate] [Moderate] [Moderate]
Depression 0.251* 0.295% 0.385* 0.466* 0.781* —0.593* —0.548*
[Weak] [Weak] [Weak] [Moderate] [Strong] [Moderate] [Moderate]
Memory 0.218* 0.228* 0.251* 0.302* 0.386* —0.354* -0321*
[Weak] [Weak] [Weak] [Weak] [Weak] [Weak] [Weak]
Sleep 0.252% 0.236* 0.288* 0.386* 0.420% —0.460% —0.499%
[Weak] [Weak] [Weak] [Weak] [Moderate] [Moderate] [Moderate]
Happiness 0.257% 0.243* 0.393* 0.441* 0.590* —0.547% —0.598*%
[Weak] [Weak] [Weak] [Moderate] [Moderate] [Moderate] [Moderate]
HINT-8 index —0.469* —0.399* —0.569* —0.698* —0.666* 0.805* 0.715*
[Moderate] [Weak] [Moderate] [Strong] [Strong] [Very Strong] [Strong]

All coefficients were derived by Spearman rank correlation analysis

HINT-8 Health-related Quality of Life Instrument with 8 Iltems, EQ-5D-5 L EuroQol 5-Dimension 5-Level, EQ VAS EuroQol-visual analog scale

*p<0.001

longitudinal research is warranted to confirm the gener-
alizability of the HINT-8 in the South Korean context.
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