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Factors Associated with HINT-8 Index (Korean Health-Related Quality of Life
Instrument with Eight Items), Focusing on Health Habits, Hand Grip
Strength, Chronic Diseases, Mental Health, and Nutrient Intake Status in
Korean Older Adults: Based on Korea National Health and Nutrition
Examination Survey 2019 Data

Hye-Sang Lee®
Dept. of Food and Nutrition, Andong National University, Andong 36729, Korea

ABSTRACT

This study investigated the factors associated with HINT-8 (Korean health-related quality of life instrument
with eight items), including health habits, hand grip strength, chronic disease, chewing function, mental health,
and nutrient intake. In this study, the health-related quality of life (HRQoL; HINT-8) was assessed using the
data from the 2019 Korea National Health and Nutrition Examination Survey (KNHANES VIII) among
Koreans aged over 65, with HINT-8 being evaluated based on the general characteristics. Of the participants
from KNHANES VIII, 1,455 subjects were analyzed using SPSS statistics complex samples (Windows ver.
27.0). The HINT-8 score was significantly lower in females and in those aged 75 years or older, lowest edu-
cational level, lowest income level, and single households. Logistic regression analysis, adjusted for the gen-
eral characteristics, revealed a significant association between a lower HINT-8 group and various factors: low
aerobic physical activity (OR=1.71, 95% CI=1.25~2.35), low hand grip strength (OR=1.34, 95% CI=1.02~1.78),
chewing difficulties (OR=2.17, 95% CI=1.62~2.92), poor self-rated health status (OR=6.11, 95% CI=4.42~8.45),
stressful mental status (OR=3.57, 95% CI=2.27~5.63) and poor calcium status (OR=1.45, 95% CI=1.11~1.88).
On the other hand, this study could not reveal a significant association between a lower HINT-8 group and
factors such as smoking, drinking, chronic disease, and nutrient intake status, except for calcium intake. This
study suggests that HINT-8 is associated with aerobic physical activity, hand grip strength, chewing function,
mental health, and calcium intake, but not with smoking, drinking, chronic disease, and nutrient intake.
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Table 1. Frequency for each option per HINT-8 component.
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Components No problem Some difficulty Considerable difficulty Impossible (=serious)
Climbing stairs 454 (32.7)" 663 (46.3) 295 (18.7) 43 (23)
Pain 497 (36.0) 713 (48.7) 207 (12.8) 38 (25
Vitality 483 (34.7) 296 (21.2) 491 (32.3) 185 (11.8)
Working 568 (41.2) 592 (41.7) 203 (12.2) 92 (49)
Depression 838 (58.9) 509 (34.2) 65 (4.1) 43 (1 2.8)
Memory 488 (35.4) 822 (55.4) 145 ( 9.2) 0 ( 0.0)
Sleeping 635 (45.4) 598 (40.8) 196 (12.4) 26 (14)
Happiness 403 (27.1) 319 (234) 540 (374) 193 (12.2)

V1 (%) by SPSS statistics complex samples
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Table 2. HINT-8 of the subjects according to the general characteristics.
Characteristics Total (n=1,455) Male (n=622) Female (n=833)
Total 0.660+0.004 0.686+0.005 0.634+0.005%***
Age
65~74 years (n=854) 0.672+0.004 0.700+0.005 0.650+0.005
=75 (n=601) 0.635£0.006%** 0.665+0.008*** 0.609£0.007***
P-value <0.001 <0.001 <0.001
Residence area
Urban area (n=1,036) 0.663+0.004 0.693+0.006 0.638+0.005
Rural area (n=419) 0.643+0.006* 0.666+0.010* 0.621+0.008
P-value 0.013 0.023 0.081
Educational level
<Elementary school (n=754) 0.630+0.005" 0.657+0.008" 0.618+0.006"
Middle school (n=221) 0.670+0.007" 0.689+0.010™ 0.648+0.009"
High school (n=255) 0.702+0.006° 0.718+0.008" 0.6762£0.009
>College (n=127) 0.725£0.007* 0.734+0.007° 0.70620.015°
P-value <0.001 <0.001 <0.001
Income level”
Low (n=356) 0.6220.008" 0.641+0.010° 0.606+0.010°
Medium-low (n=374) 0.649+0.007° 0.681+0.009" 0.619+0.009"
Medium-high (n=365) 0.672+0.006° 0.701+0.009™ 0.646+0.007°
High (n=358) 0.6810.007° 0.712+0.009 0.657+0.009°
P-value <0.001 <0.001 0.001
Number of family members
Single (n=349) 0.624+0.008 0.646+0.013 0.616+0.008
=2 (n=1,106) 0.665+0.004*** 0.690+0.005%* 0.640+0.006*
P-value <0.001 0.002 0.024
HINT-8 is a Health-Related Quality of Life instrument with eight items (climbing stairs, pain, vitality, working, depression, memory, sleeping,
happiness)
Mean£SE

K Adjusted per capita income (monthly household income/y/ number of household members) grouped by sex and ages
*~4 Different superscript letters in a column indicate significant differences among groups by Bonferroni’s test at @=0.05
*P<0.05, **P<0.01, ***P<0.001, Significances between groups were evaluated by t-test or Wald F test
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Table 3. Odds ratios for the poor group against the good HINT-8 index group related to health habits.

Characteristics P(;or grogs}” Crude odds X?tio Adjusted odds 4)ratioz'
% (SE) (95% CI) (95% CI)
Drinking
No” 49.6 2.4) Reference Reference
Yes 35.8 (2.5) 0.57 (0.43~0.75)*** 0.78 (0.55~1.10)
Aerobic physical activity
Yes® 32.1 (3.1) Reference Reference
No 494 (1.8) 2.06 (1.53~2.78)*** 171 (1.25~2.35)**
Smoking
No 49.8 (2.0) Reference Reference
Quit 352 (2.7) 0.55 (0.42~0.71) 1.16 (0.82~1.64)
Yes 42.0 (5.8) 0.73 (0.45~1.18) 1.36 (0.69~2.66)
Hand grip strength
Normal 374 (1.8) Reference Reference
Low” 56.5 (2.3) 217 (1.73~2.73)*** 1.34 (1.02~1.78)*

HINT-8 is a Health-Related Quality of Life instrument with eight items (climbing stairs, pain, vitality, working, depression, memory, sleeping,

happiness)

" HINT-8 index <0.660 (mean)
2

w

4

o

<1 glass/month

)
)
) 95% confidence interval
)
)
)

7

<28 kg (M), <18 kg (F)

Sex, age, residential area, educational level, income level, and family size-adjusted odds ratio
Estimated proportion by SPSS statistics complex samples (standard error)

=75 min/week with vigorous physical activity or =150 min/week with moderate physical activity

*P<0.05, **P <0.01, ***P<0.001, Significances between groups were evaluated by Logistic regression
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Table 4, Odds ratios for the poor group against the good HINT-8 index group related to chronic diseases.

Characteristics P?)or grog}))” Crude odds g;itio Adjusted odds 4)ratiozl
% (SE) (95% CI) 95% CI)

BMI (Body Mass Index) related

Underweight” 642 (9.2) 2.69 (1.18~6.12)* 2.30 (0.95~5.53)

Normal 40.1 (2.7) Reference Reference

Overweight” 44.0 (2.8) 1.17 (0.88~1.56) 120 (0.89~1.61)

Obese” 473 (2.5) 1.34 (0.99~1.81) 128 (0.94~1.75)
Hypertension

Normal 472 (4.2) Reference Reference

Prehypertension” 412 (3.0) 0.78 (0.54~1.14) 0.67 (0.43~1.06)

Hypertension” 454 (1.9 0.93 (0.65~1.33) 0.69 (0.45~1.05)
Diabetes

Normal 45.0 (2.9) Reference Reference

Prediabetes'” 428 (2.4) 0.92 (0.68~1.23) 0.98 (0.70~1.38)

Diabetes'” 450 (2.7) 1.00 (0.74~1.35) 0.95 (0.66~1.37)
Metabolic syndrome

Normal 41.7 (2.3) Reference Reference

Abnormal'” 454 (2.1) 1.16 (0.92~1.47) 091 (0.71~1.17)
Anemia

Normal 42.8 (1.7) Reference Reference

Abnormal"” 49.6 (4.0) 1.32 (0.94~1.84) 1.06 (0.73~1.54)
Chewing difficulties

No 36.7 (1.8) Reference Reference

Yes 59.6 (2.6) 2.55 (1.96~3.30)*** 2.17 (1.62~2.92)**

HINT-8 is a Health-Related Quality of Life instrument with eight items (climbing stairs, pain, vitality, working, depression, memory, sleeping,

happiness)

" HINT-8 index <0.660 (mean)
2

3

9 95% confidence interval

)

)

) BMI<18.5

5 25 >BMI>23
)
)
)

) BMI>25
8

9

) Sex, age, residential area, educational level, income level, and family size-adjusted odds ratio
Estimated proportion by SPSS statistics complex samples (standard error)

130 mmHg <systolic blood pressure <140 mmHg or 85 mmHg<diastolic blood pressure <90
Systolic blood pressure=140 mmHg or diastolic blood pressure =90 mmHg or drug

9100 mg/dL <fasting blood glucose<125 mg/dL or 5.7<HbAlc<6.4

" Fasting blood glucose =126 mg/dL or 6.5<HbAlc or drug or insulin

" Three or more of the following five components were present. waist circumference=90 cm (M); 85 cm (F), Triglyceride=150 mg/dL,
HDL cholesterol <40 mg/dL (M); <50 mg/dL (F), blood pressure=130/85 mmg, fasting blood glucose =100 mg/dL

" Hemoglobin<13 g/dL (M); 12 g/dL (F)

*P<0.05, ***¥P<0.001, Significances between groups were evaluated by Logistic regression
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Table 5. Odds ratios for the poor group against the good HINT-8 index group related to mental health status.

Characteristics P(zor grogg)l) Crude odds ﬁiﬁo Adjusted 0dds4)ratioz)
% (SE) (95% CI) (95% CI)
Self-rated health status
Good or fair 33.0 (1.8) Reference Reference
Bad 759 (2.7) 6.40 (4.66~8.79)*** 6.11 (4.42~8.45)***
Stress
Less 38.8 (1.7) Reference Reference
More 73.5 (3.6) 438 (2.94~6.53)%** 3.57 (2.27~5.63)***

HINT-8 is a Health-Related Quality of Life instrument with eight items (climbing stairs, pain, vitality, working, depression, memory, sleeping,

happiness)
" HINT-8 index <0.660 (mean)

2 Sex, age, residential area, educational level, income level, and family size-adjusted odds ratio

*) Estimated proportion by SPSS statistics complex samples (standard error)

* 95% confidence interval

*¥*P <(.001, Significances between groups were evaluated by Logistic regression
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Table 6. Odds ratios for the poor group against the good HINT-8 index group related to nutrients intake levels.

Nutrients Pc;or grog;))” Crude odds 4r)atio Adjusted odds 4)ratioz)
% (SE) (95% CI) (95% CI)

Energy

>75% EER’ 409 (1.9) Reference Reference

<75% EER 50.7 (2.5) 1.49 (1.18~1.87)** 1.14 (0.87~1.49)
Protein

>EAR’ 39.9 (1.9) Reference Reference

<EAR 529 (2.6) 170 (1.34~2.15)*** 1.20 (0.91~1.59)
Vitamin A

=>EAR 37.5 (3.1) Reference Reference

<EAR 46.4 (1.7) 1.44 (1.09~1.90)* 1.25 (0.89~1.75)
Thiamin

=>EAR 39.3 (2.0) Reference Reference

<EAR 519 2.7) 1.67 (1.27~2.18)*** 1.28 (0.95~1.73)
Riboflavin

>EAR 39.1 2.2) Reference Reference

<EAR 492 (2.1) 151 (1.20~1.90)*** 1.15 (0.88~1.49)
Niacin

=EAR 38.8 (2.6) Reference Reference

<EAR 47.1 (1.9) 141 (1.11~1.79)* 1.01 (0.79~1.30)
Folate

=EAR 393 (22) Reference Reference

<EAR 484 (2.1) 145 (1.14~1.83)** 1.07 (0.83~1.39)
Vitamin C

=>EAR 37.7 (2.6) Reference Reference

<EAR 47.0 (1.9) 1.46 (1.13~1.89)** 1.28 (0.97~1.68)
Calcium

>EAR 32.0 (2.5) Reference Reference

<EAR 49.1 (1.8) 2.05 (1.58~2.66)*** 145 (1.11~1.88)**
Iron

=EAR 42.1 (1.8) Reference Reference

<EAR 549 (3.5 1.68 (1.24~2.27)** 1.29 (0.94~1.76)
Food security status

Secure 43.1 (1.7) Reference Reference

Insecure 64.0 (5.1) 235 (1.49~3.72)%** 1.72 (0.95~3.10)

HINT-8 is a Health-Related Quality of Life instrument with eight items (climbing stairs, pain, vitality, working, depression, memory, sleeping,
happiness)

" HINT-8 index <0.660 (mean)

2 Sex, age, residential area, educational level, income level, and family size-adjusted odds ratio

) Estimated proportion by SPSS statistics complex samples (standard error)

‘f) 95% confidence interval

¥ Estimated energy requirement

9 Estimated average requirement

*p<0.05, **P<0.01, ***P<0.001, Significances between groups were evaluated by Logistic regression
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