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ABSTRACT

Purpose: This study compared the differences in health and dietary characteristics between
middle-aged men and women according to their health-related quality of life.

Methods: This study used the data from the 2019 and 2021 Korea National Health and
Nutrition Examination Survey (KNHANES). The participants were men (n =1,571) and
women (n = 2,179) aged 40-59. A health-related Quality of Life Instrument with eight items
(HINT-8) was used to measure the health-related quality of life. The participants were divided
into four groups based on their HINT-8 total scores (high, mid-high, mid-low, and low).

The general and health characteristics, mental health, and dietary behaviors were compared
according to the quality of life.

Results: Men with a lower quality of life had lower incomes, were more likely to be single,
smoked and drank more, and perceived themselves as slim or obese. Women with a lower
quality of life had a higher proportion of older age, obesity, lower education and income,
hypercholesterolemia, and hypertriglyceridemia. Both men and women with a lower quality
of life had higher proportions of subjectively perceiving poor health, weight gain over the past
year, and considering themselves as obese. Both men and women with a lower quality of life
had lower consumption frequencies of vegetables/mushrooms/seaweed and fruits.
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Conclusion: Both men and women with lower health-related quality of life had lower
incomes, higher rates of perceiving their health as poor, and consumed vegetables/
mushrooms/seaweed and fruits less frequently, but they showed different characteristics in
other aspects. Therefore, policy development tailored to men and women is necessary.
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Table 1. General characteristics based on health-related quality of life in middle-aged men and women.

Characteristics Male p-value Female p-value
High Mid-high Mid-low Low High Mid-high Mid-low Low
(n =320) (n = 424) (n = 496) (n=331) (n = 486) (n = 550) (n =702) (n=441)

HINT-8 score 8-9 11-12 13-15 16-28 8-11 12-13 14-16 17-27

Age (yrs) 50.09+0.35 49.05+0.31 49.69+0.29 49.87+0.36 0.126 49.21+ 0.33* 48.81 + 0.26* 49.98 + 0.26° 51.02 + 0.32° < 0.001

Weight (kg) 73.96+0.71 74.16 £0.62 72.96+ 0.60 74.02+0.75 0.444 59.53+0.60 59.01+0.50 59.50+0.47 60.26+0.52 0.370

Waist circumference (cm) 88.55+0.60 88.08+0.51 87.92+0.46 89.39+0.61 0.199 79.52+ 0.58® 79.15+ 0.50* 80.05 + 0.50°° 81.46 + 0.53° 0.010

BMI (kg/m2) 24.97 £ 0.21 24.96+0.19 24.69+0.17 25.21+0.23 0.256 23.48+0.23 23.30+0.19 23.57+0.18 23.84+0.19 0.234

Obesity 0.934 0.049
Underweight 2 (1.16) 5 (1.52) 13(1.97) 9(2.20) 17 (3.39) 21 (4.09) 29 (3.78) 19 (4.58)

Normal 87(27.06) 107 (27.24) 138(26.97)  88(25.63) 956 (54.96) 262 (48.41) 319 (45.65) 182 (43.06)
Pre-obesity stage 77 (24.29) 112(25.12) 126(26.61) 70 (22.01) 85 (15.41) 124(21.75) 150(21.35) 82 (18.43)
> Level 1 obesity 154 (47.50) 196 (46.12) 219 (44.45) 163 (50.17) 126 (26.24) 141 (25.74) 300(29.22) 152 (33.94)

Area of residence 0.582 0.814
Urban 258 (84.25) 348(84.76) 398(82.25) 255 (81.23) 403 (85.41) 457 (86.57) 575(85.09) 350 (84.42)

Rural 62(15.75)  76(15.24) 98(17.75)  76(18.77) 83(14.59)  93(13.57) 127(14.91) 91 (15.58)

Education 0.159 <0.001
<Middle school graduate 15 (4.65) 15 (3.52) 925 (5.27) 33(8.73) 29 (6.22) 35 (5.59) 67 (8.27) 73 (15.69)

High school graduate 107 (36.11) 134 (37.41) 161 (33.28) 113 (35.68) 187 (41.10) 294 (42.18) 279 (43.62) 213 (51.25)
> College graduate 185 (59.25) 248 (59.07) 288 (61.45) 169 (55.60) 259 (52.68) 280 (52.23) 329 (48.12) 137 (33.06)

Incomes (quartile) <0.001 <0.001
Low 14 (4.24) 20 (4.37) 36 (7.41) 59 (14.52) 21 (4.47) 46 (7.55) 47 (4.92) 65 (14.09)

Mid-low 51(16.66) 86(20.27) 107(21.79) 86 (25.93) 115(25.42) 107 (20.30) 167(1.93) 116(27.12)
Mid-high 95(29.79) 152(37.76) 148(29.98)  95(28.93) 151(29.87) 170(32.74) 195(28.54) 114 (24.79)
High 157 (49.31) 165(37.60) 203 (40.82) 97 (30.61) 197 (40.23) 9295(39.41) 293 (42.61) 145 (33.99)

Marital status <0.001 0.790
Couple 304 (94.65) 385(90.15) 498(86.64) 275 (83.54) 463(96.16) 520 (95.22) 671(96.16) 424 (96.41)

Single 16 (5.35) 39 (9.85) 68(13.36) 56 (16.46) 23(3.84)  30(4.78)  31(3.84) 17 (3.59)

Moderate physical activity 0.002 0.195
Yes 124 (38.97) 143 (34.46) 154 (32.49) 73 (23.45) 148 (28.31) 148(28.27) 194(29.47) 93(23.19)

No 183 (61.03) 256 (65.54) 320 (67.51) 242 (76.55) 390(71.69) 390(71.73) 481(70.53) 332(76.88)

Dietary supplement (more 2 weeks) frequency 0.815 0.289
Yes 151(60.93) 212(62.17) 249 (62.18) 151 (58.42) 3492(81.69) 359 (75.75) 456(77.92) 291 (76.76)

No 102 (39.07) 129(37.83) 149(37.82) 115 (41.58) 84(18.31) 122(24.25) 149(22.08) 84 (23.24)

Alcohol 0.035 0.100
None 55(18.56)  45(11.31) 57(12.81)  41(13.65) 97 (21.84) 116 (22.44) 145(24.23) 107 (28.06)
< 1times/month 61(21.28) 96(23.60) 103(21.98)  70(22.14) 180 (41.10) 208 (41.63) 277 (44.12) 156 (37.41)
2-4times/month 86(27.61) 119(28.76) 136(28.99)  72(22.27) 100(23.06) 124(0.67) 136(19.70)  78(18.53)

2-3 times/week 74(24.71) 113(26.10) 111(21.48) 82 (25.20) 51(12.19)  55(9.23) 69 (10.05) 49 (12.83)
> 4 times/week 30 (7.84) 42(10.22)  72(14.75)  58(16.75) 8(1.82) 5 (0.84) 13 (1.89) 14 (3.18)

Smoke 0.005 0.908
Daily 86 (32.13) 144 (41.28) 175(40.54) 147 (49.39) 12(27.11) 20(32.68)  26(33.52)  29(30.17)
Sometimes 8(3.68) 13 (3.06) 20 (5.47) 14 (6.23) 3(14.95) 4(6.25) 8(8.52) 8(8.28)

Past smoker 157 (64.20) 191 (55.66) 215 (53.99) 125 (44.45) 24 (57.94) 49 (61.06) 54 (57.96) 50 (61.55)

Values are presented as number (%) or mean + SE.

BMI, body mass index; SE, standard error; ANOVA, analysis of variance.

YThe p-values by ANOVA for continuous variables and Rao-Scott 2 test for categorical variables.

Different superscript letters indicate that mean values were significantly different within a column, based on Tukey’s multiple comparison.
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Table 2. Health characteristics based on health-related quality of life in middle-aged men and women.

Characteristics Male p-value Female p-value
High Mid-high Mid-low Low High Mid-high Mid-low Low
(n =320) (n = 424) (n = 496) (n=331) (n = 486) (n = 550) (n =702) (n=441)
Subjective health recognition <0.001 <0.001
Good 183 (59.55)  152(38.23) 113(22.80) 33 (9.93) 234 (49.07) 187 (35.66) 153(22.07) 33 (7.47)
Normal 113(36.45)  220(55.71) 290 (61.34) 172 (56.51) 218 (46.27) 305 (56.40) 407 (60.59) 213 (51.84)
Bad 11 (4.00) 27 (6.06)  72(15.86) 111 (33.57) 16 (4.65) 47(7.94)  117(17.34) 179 (40.69)
Subjective body type recognition 0.002 0.003
Slim 33(10.15)  60(14.98) 86(15.80) 61 (17.43) 38(8.52) 38(7.20) 50(7.33)  40(10.01)
Normal 152 (46.84) 167 (39.83) 166(34.69) 96 (28.48) 230 (46.69) 232(43.22) 258(37.35) 140 (31.88)
Obesity 135(40.01) 197 (45.19) 244 (49.51) 174 (54.09) 217 (44.79) 279 (49.57) 394 (55.31) 261 (58.11)
Weight change (for a year) 0.008 < 0.001
None 936 (73.27) 308 (72.45) 324 (64.50) 193 (60.67) 314(63.51) 346 (62.53) 416 (58.96) 210 (47.80)
Reduce 37(11.03)  41(9.13)  72(13.97) 56 (15.68) 41(9.62) 48 (8.23) 72(10.27) 62 (12.46)
Increase 47(15.70)  75(18.42) 100(21.53) 82 (23.65) 131(26.87) 156(29.24) 214(30.78) 169 (39.74)
Hypertension 0.497 0.097
Normal 106 (34.35)  158(38.50) 186(38.51) 115 (34.34) 281 (58.18) 316(58.32) 399 (58.19) 225 (50.32)
Prehypertension stage 114 (35.40) 141 (34.90) 156(30.96) 102 (31.72) 123(25.09) 130(23.25) 153(22.60) 98 (24.01)
Hypertension 99 (30.25) 120(26.60) 151 (30.53) 113 (33.95) 77 (16.73) 101 (18.43) 142(19.22) 112(25.67)
Diabetes 0.194 0.074
Normal 94(32.76)  139(33.52) 180(38.57) 96 (31.01) 215 (45.09) 241 (44.59) 337(51.32) 171 (43.32)
> Prediabetes stage 210(67.24) 268 (66.48) 299 (61.43) 220 (68.99) 263 (54.91) 294 (55.41) 341 (48.68) 247 (56.68)
Hypercholesterolemia 0.200 0.002
No 299 (75.73)  310(74.96) 341(70.59) 223 (69.50) 374 (79.67) 411(76.33) 474(70.78) 283 (69.57)
Yes 75(24.27)  97(25.04) 138(29.42) 93 (30.50) 104 (20.33) 124 (23.67) 206 (29.292) 134 (30.43)
Hypertriglyceridemia 0.412 0.032
No 202 (76.69) 273 (79.46) 291 (74.87) 197 (74.05) 3992 (92.58) 430(91.76) 548 (91.07) 321 (85.77)
Yes 60(23.31)  76(20.54) 102(25.13) 71 (25.95) 30 (7.42) 43 (8.24) 53(8.93)  48(14.23)

Values are presented as number (%).
YThe p-values by Rao-Scott y? test for categorical variables.

Table 3. Mental health based on health-related quality of life in middle-aged men and women

Variables Male p-value? Female p-value
High Mid-high Mid-low Low High Mid-high Mid-low Low
(n = 320) (n = 424) (n = 496) (n=331) (n = 486) (n = 550) (n = 702) (n = 441)
Stress recognition <0.001 <0.001
Much 35 (11.96) 95(22.80) 159 (30.81) 181 (55.81) 37(7.44) 107 (18.47) 214 (28.30) 239 (53.77)
Alittle 200(63.17)  281(65.87) 319 (65.54) 143 (42.81) 330(67.22) 375(68.85) 442 (65.14) 189 (43.03)
Very few 85 (24.87) 48(11.33) 18(3.64) 7 (1.38) 119(25.34)  68(12.68)  46(6.56) 13 (3.20)
Experience of depression (> 2 weeks) <0.001 <0.001
Yes 3(1.14) 20(4.21)  31(6.35)  76(23.27) 16 (3.61) 39 (5.57) 70 (10.53) 126 (28.51)
No 317(98.86) 404 (95.79) 465 (94.65) 255 (76.73) 470(96.39) 518(94.43) 632 (89.47) 315 (71.49)
Suicidal thoughts (year) <0.001 <0.001
Yes 2 (0.50) 2(0.39) 12(2.07)  45(13.54) 3(0.48) 6 (0.85) 19(2.61)  55(10.84)
No 318(99.50)  422(99.61) 484 (97.93) 286 (86.46) 483(99.52) 544 (99.15) 683 (97.39) 386 (89.16)

Values are presented as number (%).
YThe p-values by Rao-Scott y? test for categorical variables.
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Table 4. Dietary behavior based on health-related quality of life in middle-aged men and women

Variables Male p-value? Female p-value
High Mid-high Mid-low Low High Mid-high Mid-low Low
(n = 320) (n = 424) (n = 496) (n=331) (n = 486) (n = 550) (n =702) (n = 441)
Breakfast skipping 0.218 0.107
Yes 63(23.19) 91(27.38) 119(30.78) 86 (31.62) 83(20.65) 125(28.10) 145 (24.44) 103 (27.71)
No 190(76.81) 250(72.62) 279 (69.22) 180 (68.38) 343(79.35) 356(71.90) 460 (75.56) 272 (72.29)
Lunch skipping 0.624 0.702
Yes 17(6.69) 17 (5.61) 23(6.24)  22(8.36) 97(7.07)  30(6.66)  51(6.97)  34(9.04)
No 936(93.31) 324(94.39) 375(93.76) 244 (91.64) 399(92.93) 451(93.34) 554(93.03) 341 (90.96)
Dinner skipping 0.214 0.795
Yes 5(1.72) 19 (4.81) 15 (3.57) 8 (2.70) 28(5.19)  34(6.71)  31(5.67)  17(5.06)
No 248 (98.28) 322(95.19) 383 (96.43) 258 (97.30) 398(94.82) 447(93.29) 574 (94.33) 358 (94.94)
Vegetables (excluding kimchi and pickle), mushroom, seaweed frequency 0.020 0.027
> 3times/day 116 (44.38) 130(37.86) 148 (35.67) 106 (41.75) 186 (43.52) 200(39.22) 221 (36.15) 134 (34.66)
2 times/day 108 (43.93) 163 (48.09) 174 (44.94) 100 (36.08) 182 (42.66) 201 (43.03) 302 (50.67) 168 (44.74)
< 1times/day 29(11.69) 48(14.05) 76(19.39) 60 (22.18) 58(13.82) 80(17.74) 82(18.19) 73 (20.60)
Fruit frequency <0.001 0.026
> 1times/day 95(38.40) 95(27.57) 120(30.25) 52 (19.10) 238 (54.59) 247 (51.06) 294 (48.17) 183 (47.29)
2 times/week-6 times/week 92 (35.93) 157 (47.21) 162 (42.51) 96 (33.05) 143 (33.62) 173(36.31) 225(37.09) 113 (31.30)
< 1times/week 66 (25.67) 89(25.22) 116(27.24) 118 (47.85) 45(11.79) 61(12.64) 86(14.74) 79 (21.40)
Nutrition labeling recognition 0.015 0.187
Yes 209 (85.22) 282(83.99) 355 (89.94) 212 (79.58) 394 (92.58) 442(92.75) 556(92.96) 334 (88.86)
No 44 (14.78) 59 (16.01)  42(10.06) 54 (20.42) 32(7.42)  39(7.25)  49(7.04)  41(11.14)
Food security stage <0.001 <0.001
Food security secure 248 (98.78) 332(97.83) 384 (96.94) 243 (92.00) 491 (98.37) 470(98.51) 584 (97.08) 343 (92.65)
> Initial stage food insecure 4(1.22) 8(2.17) 13 (3.06) 21 (8.00) 5(1.63) 9(1.49) 20 (2.92) 32(7.35)

Values are presented as number (%).

9The p-values by Rao-Scott y? test for categorical variables.
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Table 5. Food intake based on health-related quality of life in middle-aged men and women

Food intakes Male p- p for Female p- pfor
High Mid-high Mid-low Low value® trend? High Mid-high Mid-low Low value? trend®
(n=320) (n=424) (n = 496) (n=331) (n = 486) (n=550) (n=702) (n = 441)
Grain (g) 309.56 £ 15.01 302.57 +10.70 327.42+ 10.48 336.05+17.51 0.243 0.543 227.32+7.25 222.14+6.02 228.96+ 5.48 228.45+8.28 0.846 0.884
Potato and Starch (g) 32.70+5.78  31.30+ 5.51 35.09+4.92  36.24+9.16 0.933 0.417 36.16+4.55 41.60+5.17 40.49+4.11 35.19%6.59 0.779 0.742
Sugar (g) 8.31+ 1.06 9.57 + 1.00 9.65+1.01 8.76+1.09 0.706 0.591 9.57+1.23 9.04+0.97 8.50+0.82 7.82+0.80 0.625 0.364
Bean (g) 49.17 + 7.49 37.53+4.18 49.38 + 4.95 55.36+7.55 0.060 0.049 33.34+3.82 31.32+3.05 38.19+3.79 36.60+4.79 0.496 0.278
Seed and nut (g) 12.82 + 3.32 4.72 £ 0.96 5.15+1.24 5.80+1.32 0.133 0.091 6.36+1.38 7.34+1.24 8.59+1.54 6.22+1.25 0.596 0.492
Vegetable (g) 380.14 + 16.37 363.69+17.12 347.09+ 13.10 379.08+ 20.00 0.288 0.112 285.17 + 10.98 288.87 + 10.20 279.57 + 9.92 278.35+ 11.87 0.894 0.968
Mushroom (g) 4.21+1.08 4.96 + 1.00 8.90+ 1.80 6.34+1.86 0.230 - 10.84 + 2.52 8.29+ 1.52 6.56 + 0.95 8.14+1.98 0.356 -
Fruit (g) 1492.87 + 18.35° 135.23 + 15.01* 152.78 + 18.09° 102.19+ 11.65* 0.032 0.007 197.27 + 14.32 179.93 + 11.56 171.77 + 10.34 192.86 + 17.81 0.419 0.475
Seaweed (g) 39.06 + 7.65 29.66 + 6.13 30.93 = 4.95 19.12+5.61 0.173 0.322 30.22+7.67 28.44 + 4.79 25.79+3.90 29.81+8.18 0.892 0.898
Seasoning (g) 49.93 + 3.26 47.54 + 2.30 50.13 = 3.36 45.75+3.37 0.661 0.996 28.78+1.62 31.74+1.65 31.95+1.44 32.96+1.87 0.300 0.837
Vegetable oil (g) 7.04+ 0.69 8.18+ 0.64 7.10+ 0.54 8.61+1.17 0.315 0.370 5.11+0.38° 4.76+0.27% 5.65+0.29° 6.24=0.51b 0.034 0.075
Meat (g) 138.62+ 13.75 138.44 £ 9.66 140.18 + 12.69 147.32+19.55 0.979 0.977 84.38+ 6.46 83.56 + 6.64 82.24 + 4.54 85.49+6.67 0.979 0.911
Egg (8) 38.90+ 3.98 39.09 = 3.92 42,18+ 3.45 43.09+5.03 0.828 0.887 36.55+2.99 34.09+2.28 33.11+2.33 32,20+ 2.82 0.734 0.643
Fish and shellfish (g) 165.95+ 18.03 126.67 + 10.48 114.30+9.56 112.87+12.37 0.051 0.008 91.92+7.61 99.21+7.44 79.10+6.12 86.88+9.70 0.151 0.229
Milk (g) 50.92 = 8.50 61.75 + 8.83 84.13+9.94 72.61+9.78 0.050 - 93.10+ 8.85 78.74 + 6.94 82.39+5.88 101.24+10.92 0.262 -
Animal fat (g) 0.30+0.16 0.39+0.14 0.54+0.27 0.24+0.06 0.460 = 0.40+ 0.14 0.34+0.12 0.43+0.12 0.40+0.11 0.959 o
Beverage (g) 283.01+ 32.93 283.54+26.26 289.60+29.31 263.23+ 31.65 0.915 0.641 186.49+ 14.52 205.24 = 19.00 190.45 + 11.95 217.18 + 17.96 0.519 0.646
Alcohol (g) 145.48 + 24.38 220.70+ 34.34 142.68+22.00 157.16+ 25.71 0.304 = 57.55+11.46 42.07 +8.12 66.28 £ 14.17 68.45+ 14.64 0.301 =

Values are presented as mean + SE.

SE, standard error; ANCOVA, analysis of covariance.

The p-values by ANCOVA after adjusting for income, marital status, alcohol and smoke.

AThe p-for trend using the linear regression after adjusting for income, marital status, alcohol and smoke.
9The p-values by ANCOVA after adjusting for age, waist circumference, education and income.

“P-for trend using the linear regression after adjusting for age, waist circumference, education and income.

Different superscript letters indicate that mean values were significantly different within a column, based on Tukey’s multiple comparison.
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Table 6. Nutrient intake based on health-related quality of life in middle-aged men and women

Nutrient intakes Male p- pfor Female p- p for
High Mid-high Mid-low Low value® trend? High Mid-high Mid-low Low value? trend®
(n = 320) (n = 424) (n = 496) (n=331) (n = 486) (n = 550) (n=702) (n=441)
Daily food intake (g) 1,861.01+ 64.411,845.74+67.95 1,838.07 + 1,800.47+ 0.920 0.346 1,421.04+ 1,397.09 + 1,381.02 + 1,454.66+ 0.563 0.852
65.88 76.44 42.44 30.81 27.35 47.29
Energy (kcal) 2,273.34 + 69.93 2,261.03 = 61.19  2,257.17 = 2,282.54+ 0.990 0.993 1,624.37 = 1,576.17 = 1,620.23 + 1,620.21+ 0.646 0.758
48.55 82.19 41.31 29.82 25.14 43.05
Protein (g) 84.57+2.90  83.10£2.67  81.63x2.20  85.07%4.12 0.792 0.794 61.47+1.88 59.95+1.38 59.30+1.13 59.73+1.74 0.832 0.719
Fat (g) 52.67+2.88  53.59+2.22  5592:1.81 54.57+3.02 0.758 0.742 41.82:+1.60 40.17+1.53 41.14+1.08 41.36+1.76 0.883 0.884
Saturated fatty 16.46+1.06  16.88+0.79  18.15x0.69  16.67+0.95 0.354 0.330 13.49+0.61 12.49+0.57 12.77+0.39 12.84+0.68 0.631 0.600
acid (g)
Monounsaturated 16.69+1.10  17.19+0.82  17.78+0.70  17.66+1.06 0.842 0.784 13.21+0.55 12.88+0.58 13.34+0.42 13.15+0.61 0.908 0.829
fatty acid (g)
Polyunsaturated fatty 14.13+0.76 ~ 14.09+0.60  14.34:0.46  14.75+1.00 0.934 0.973 10.50+0.44 10.41%0.37 10.56+0.29 11.06+0.47 0.722 0.936
acid (g)
N-3 fatty acids (g) 2.06+ 0.13 2.05 +0.17 2.03 + 0.09 2.96+0.23 0.839 0.776 1.81+0.14  1.63+0.07 1.71+0.06 1.67+0.10 0.583 0.486
N-6 fatty acids (g) 12.02+0.68  11.97+0.49  12.27+0.41  12.47+0.84 0.936 0.987 8.67+0.35 8.75:0.33  8.83:0.26 9.37+0.41 0.548 0.877
Cholesterol (mg) 312.57+18.15 295384 +16.29 299.47 + 12.94 283.11+20.46 0.727 0.428 239.36 + 10.90 229.57 + 9.13 221.70+ 8.66 222.80+ 11.26 0.635 0.304
Carbohydrate (g) ~ 322.47+10.82 311.09+7.42 324.53+7.70 327.25+11.14 0.509 0.887 242.94+6.32 237.16+4.46 244.73+3.89 241.25+6.13 0.623 0.507
Dietary fiber (g) 30.76+1.14  28.93+0.96  29.60+0.80  30.97+1.22 0.391 0.555 25.00+0.82 24.22+0.58 24.23+0.54 24.69+0.84 0.826 0.747
Sugar (g) 63.01+3.75  65.24%3.15  71.39+4.09  65.27+3.59 0.286 0.131 61.96+2.73 56.32+1.88 58.04%1.57 59.34%2.68 0.308 0.344
Calcium (mg) 558.53+ 20.66 516.01+18.47 556.88+17.22 587.34+27.38 0.069 0.629 461.73 + 17.33 430.62 + 11.72 450.42 + 10.52 471.48+18.91 0.189 0.261
Phosphorus (mg) ~ 1,251.23 + 25.661,213.14 + 35.47  1,219.41+ 1,256.50+  0.744 0.803 952.78 + 26.07 933.44 + 18.72 934.42 + 16.34 942.58 + 26.19 0.922 0.961
28.81 49.27
Sodium (mg) 4,433.74 = 4,085.54 + 4,268.36 + 4,146.01+ 0.443 0.633 2,766.00 + 2,729.91 + 2,747.81 + 2,931.66+ 0.471 0.647
196.62 140.15 131.19 190.23 86.38 77.13 64.68 107.81
Potassium (mg) 3,216.38+  3,158.82+36.58  3,191.11% 3,230.58+ 0.955 0.745 2,646.22 + 2,575.97 = 2,547.76 + 2,643.66+ 0.631 0.723
104.82 92.10 121.81 80.47 53.48 53.08 82.89
Magnesium (mg) 370.45+10.47 347.92+9.79 348.31+8.51 367.52+12.93 0.171 0.211 280.08+8.06 277.22+5.51 277.12+5.52 281.24+7.84 0.963 0.969
Iron (mg) 12.41+0.82  10.75+0.41  11.32+0.54  12.29+0.75 0.151 0.262 8.87+0.40 8.56+0.33  8.70%0.27 8.91+0.49 0.906 0.882
Zinc (mg) 12.31+0.52  11.29+0.33  11.59+0.33  12.37+0.57 0.188 0.452 8.68+0.25 8.72+0.22  8.90+0.21 8.84+0.27 0.911 0.865
Vitamin A (LgRAE)  425.38= 26.81 431.70= 30.50 440.77 + 29.84 396.56 = 22.03 0.585 0.450 373.63 = 13.87 378.72 = 15.02 389.37 = 16.16 403.47 + 19.78 0.672 0.936
Vitamin E (mgo-TE) 8.50+ 0.35 8.05 + 0.26 7.9+ 0.20 8.05+0.36 0.513 0.344 6.25+0.19 6.33+0.17 6.43+0.15 6.40+0.20 0.898 0.881
Beta-carotene (ug) 3,695.96 + 3,650.99 + 3,400.65 + 3,070.53+ 0.106 0.035 2,798.91% 3,075.39 = 2,948.05 + 3,205.97+ 0.272 0.316
289.24 298.87 251.92 179.46 115.66 167.82 137.81 210.17
Retinol (pg) 117.79+11.10 127.68+13.71 157.59+17.87 141.00+ 14.33 0.264 0.340 140.48+ 8.86 122.54+7.31 143.75+ 11.54 136.39+ 10.52 0.279 0.222
Thiamine (mg) 1.41+0.06 1.31+0.06 1.33+0.05 1.38+0.07 0.427 0.751 0.99+0.03  1.01+0.03  1.02+0.03 1.01+0.04 0.960 0.959
Riboflavin (mg) 1.82+0.08 1.86+0.11 1.85+ 0.07 1.90+0.08 0.881 0.570 1.44x0.05 1.39:0.03  1.40=0.03 1.43+0.04 0.749 0.873
Niacin (mg) 14.83+0.54  14.29+0.54  14.12+0.43  14.48+0.64 0.747 0.786 10.90+0.39 10.57+0.29 10.73+0.24  10.80+0.34 0.921 0.911
Folic acid (ugDFE) ~ 391.92+13.74 355.05+11.59 359.54=9.75 389.14x16.71 0.060 0.082 308.35+ 10.07 302.27 + 6.84 300.19+7.06 301.37+9.48 0.924 0.968
Vitamin C (mg) 73.43+10.54 97.26+28.09 80.90+11.44 86.83+12.22 0.303 0.767 73.73+4.88 70.31+4.27 69.10+4.70  70.79+5.15 0.904 0.952
Values are presented as mean = SE.
SE, standard error; ANCOVA, analysis of covariance; RAE, retinol activity equivalent; TE, tocopherol equivalent; DFE, dietary folate equivalent.
YThe p-values by ANCOVA after adjusting for income, marital status, alcohol and smoke.
2The p-for trend using the linear regression after adjusting for income, marital status, alcohol and smoke.
9The p-values by ANCOVA after adjusting for age, waist circumference, education and income.
“The p-for trend using the linear regression after adjusting for age, waist circumference, education and income.
57} E4E A5l QAT S-S Wkgkon WE FA 5 84
£ &5 ekt 30]
A7 4o Aol g A2 FAd T o/ 5 4o Aol Y245 AEHAE R
of ¥etom 9222 FAT Ao 2 Yepsith A Aol M S o dolAIA e A
FrEe 27t k34E obe) Wo 3100, 4ot S PN $-go] Eol W4 E 4]
o] WobAltt [2,31). =3 7|0l AER| A, 920 Y45, FUA WPLEH L F24
£ 790707 B3 kol Lo E3krh ). Wt A2 U 98 So| A AT Sl 4
o] ol £ 28 24912 Bl5i3lrt

https://e-jnh.org https://doi.org/10.4163/jnh.2024.57.3.307

316



IJNHS

Journal of Nutrition and Health

of 7

L

K
ol
!
of
<R
_ﬂ_
H
olJ

of-
-

ol
Hd

Q10U AL [32], HE A FollM &= A FEHY o

[33]. whtA]

oj
J|

o4

o] Ho 7}
o] o] ol AT} [34,35].

sh917]0] 7] oo ol &5}rhe A

SERE LSRN

APl o] 4F

(=
5o

B

o

1__

R

=

L

7] 0l

9

Q

[¢]

T o2 27 2AF AFEE o] §5F0] o) ol AE A

A|87] = A} G F2A A =AU = 312019, 2021 AF =5 S A

A o] 3ol 7t olgi e

Aol o]

oj

olJ

o] =ttt mhaka] A4t

< AEol

o 7% E400A B B 4ol o] Y g 5
=

o, o /gofl A AL

X

AN
=
3T

o

J)
To
<
oF
oju
Nfo

1717 9

oy
ojn
o%

[°)
7!

=

317

O,

) Qith 40-59A1] %
Aol ule} 4 (%

=

3
S

<l

tol 2
gtof

[e]

°

A

o

b1 9l

°

H|

3] HINT-8

MEE

A5

https://doi.org/10.4163/jnh.2024.57.3.307

https://e-jnh.org



IJNHS

=1 Lhio| Ato| Eloj| 2 2 EM Journal of Nutrition and Health
% 5F7} 50| W1 el 797} woko m Ay wak | hehckn Y zteh vl gl w9
A 2T 19 A A Fol S7Het Hl o] Eokth 2|3 MAE S AFGAYE S 71 H
£o] E3teh AT o BT gho] ol W4 s Aam AR L Tt A WEst
HQitk. 2 Aol A W AT ol o) 717 Tl ofo] At BE 2Qlo] AR T2 EY
o] 9o.m 2 ofo] gh o] o] WR T Ao A7tE|n], B A At Fde] A7
2R 4o S 7)Y 913 7| ZARE 0§ 4 S Holth

https://e-jnh.org

REFERENCES

1. Korean Statistical Information Service. 2022 Social indicators of Korea. Daejeon: Korean Statistical
Information Service; 2023.

2. Kim HS, Kim SS, Park MH. A converged study on the influence on the quality of life for early and late
middle-aged men. ] Korea Converg Soc 2018; 9(6): 133-145. CROSSREF

3. Korean Statistical Information Service. 2022 Population and housing census registered census results.
Daejeon: Korean Statistical Information Service; 2023.

4. Kim KW. The effects of daily stress, depression, and self-esteem on quality of life in middle-aged women.
J Int Soc Heal Beau 2020; 14(1): 5-21. CROSSREF

5. The World Health Organization Quality of Life Assessment (WHOQOL): development and general
psychometric properties. Soc Sci Med 1998; 46(12): 1569-1585. PUBMED | CROSSREF

6. Cho CM. Factors influencing the quality of life in low-income elders living at home: a literature review. J
Korean Public Health Nurs 2013; 27(2): 372-383. CROSSREF

7. Testa MA, Simonson DC. Assessment of quality-of-life outcomes. N Engl ] Med 1996; 334(13): 835-840.
PUBMED | CROSSREF

8. Lee YK, Nam HS, Chuang LH, Kim KY, Yang HK, Kwon IS, et al. South Korean time trade-off values for EQ-
SD health states: modeling with observed values for 101 health states. Value Health 2009; 12(8): 11871193.
PUBMED | CROSSREF

9. Han SJ, Kwon MS, Yoon OS. Comparison of quality of life of middle aged women and men. ] Korean Acad
Soc Home Care Nurs 2012; 19(2): 183-194.

10. Oh HS. Important significant factors of health-related quality of life(EQ-5D) by age group in Korea based
on KNHANES(2014). ] Korean Data Inf Sci Soc 2017; 28(3): 573-584. CROSSREF

11. Meregaglia M, Malandrini F, Finch AP, Ciani O, Jommi C. EQ-5D-5L population norms for Italy. Appl
Health Econ Health Policy 2023; 21(2): 289-303. PUBMED | CROSSREF

12.  Jo MW. Report No. 111352159-000695-01. Valuation of Korean Health-related Quality of Life Instrument with
8 items (HINT-8). Policy Monographs. Cheongju: Korea Centers for Disease Control and Prevention; 2017.

13. Lee]J, AhnJ. A study on deriving a conversion formulae using mapping between HINT-8 and EQ-5D
instruments. Korean J Health Econ Policy 2019; 25(1): 77103.

14. Heo ML, Jang YM. Analysis of influencing factors of health-related quality of life among Korean adults in
their 20s using the HINT-8 Index - using the primary data of the 8th Korea National Health and Nutrition
Examination Survey. Crisisonomy 2023; 19(8): 137149. CROSSREF

15. Kang HK. The relationship between oral condition and quality of Life (HINT-8) according to grip strength
in middle-aged Korean women: using the 2019 data from the KNHNES. ] Korean Oral Health Sci 2022;
10(2): 93-100. CROSSREF

16. Kim YR. Relationship between oral health and quality of life (HINT-8) according to economic activity of
middle-aged Korean women: the 8th Korea National Health and Nutrition Examination Survey. ] Korea
Converg Soc 2022; 13(4): 127-135.  CROSSREF

17. Lee MS. Quality of nutrient adequacy and health-related quality of life of the rural elderly. Korean J
Community Nutr 2015; 20(6): 423-432. CROSSREF

18. Al-Rubaye AK, Johansson K, Alrubaiy L. The association of health behavioral risk factors with quality
of life in northern Sweden - a cross-sectional survey. ] Gen Fam Med 2020; 21(5): 167177.  PUBMED |
CROSSREF

https://doi.org/10.4163/jnh.2024.57.3.307 318


https://doi.org/10.15207/JKCS.2018.9.6.133
https://doi.org/10.35131/ishb.2020.14.1.1
http://www.ncbi.nlm.nih.gov/pubmed/9672396
https://doi.org/10.1016/S0277-9536(98)00009-4
https://doi.org/10.5932/JKPHN.2013.27.2.372
http://www.ncbi.nlm.nih.gov/pubmed/8596551
https://doi.org/10.1056/NEJM199603283341306
http://www.ncbi.nlm.nih.gov/pubmed/19659703
https://doi.org/10.1111/j.1524-4733.2009.00579.x
https://doi.org/10.7465/jkdi.2017.28.3.573
http://www.ncbi.nlm.nih.gov/pubmed/36434410
https://doi.org/10.1007/s40258-022-00772-7
https://doi.org/10.14251/crisisonomy.2023.19.8.137
https://doi.org/10.33615/jkohs.2022.10.2.93
https://doi.org/10.15207/JKCS.2022.13.04.127
https://doi.org/10.5720/kjcn.2015.20.6.423
http://www.ncbi.nlm.nih.gov/pubmed/33014667
https://doi.org/10.1002/jgf2.333

IJNHS

4 Yo Aol Rof| U2 22 R AMWE M Journal of Nutrition and Health

19. ZouS, Feng G, Li D, Ge P, Wang S, Liu T, et al. Lifestyles and health-related quality of life in Chinese
people: a national family study. BMC Public Health 2022; 22(1): 2208. PUBMED | CROSSREF

20. Ramos-GoniJM, Rivero-Arias O, Errea M, Stolk EA, Herdman M, Cabasés JM. Dealing with the health
state ‘dead’ when using discrete choice experiments to obtain values for EQ-5D-5L heath states. Eur J
Health Econ 2013; 14(Suppl 1): S33-S42. PUBMED | CROSSREF

21. Zueras P, Rutigliano R, Trias-Llimés S. Marital status, living arrangements, and mortality in middle and
older age in Europe. IntJ Public Health 2020; 65(5): 627-636. PUBMED | CROSSREF

22. LiuQ, LengP, GuY, Shang X, Zhou Y, Zhang H, et al. The dose-effect relationships of cigarette and
alcohol consumption with depressive symptoms: a multiple-center, cross-sectional study in 5965 Chinese
middle-aged and elderly men. BMC Psychiatry 2022; 22(1): 657. PUBMED | CROSSREF

23. KimJH, Kang WM, Mun SY. The effects of problem drinking on life satisfaction mediated by depression
among the middle-aged: focusing on gender. Korean ] Fam Welf 2013; 18(3): 185-203.

24. ShinJH, Yoon YS, Yang YJ, Lee ES, Lee JH, et al. The relationship between obesity and health-related
quality of life in Koreans. Korean J Fam Pract 2011; 1(2): 101110.

25. Strine TW, Mokdad AH, Dube SR, Balluz LS, Gonzalez O, Berry JT, et al. The association of depression
and anxiety with obesity and unhealthy behaviors among community-dwelling US adults. Gen Hosp
Psychiatry 2008; 30(2): 127-137.  PUBMED | CROSSREF

26. Kim HK, Chang HK. Factors influencing life satisfaction in middle-aged women. J Korean Acad Fundam
Nurs 2022; 29(3): 326-336. CROSSREF

27. Katainen RE, Siirtola TJ, Engblom JR, Erkkola RU, Polo-Kantola P. A population-based survey of quality of
life in middle-aged Finnish women. Menopause 2015; 22(4): 402-413. PUBMED | CROSSREF

28. Lee H, Chung W, Lim S, Han E. Association of a combination between actual body mass index status and
perceived body image with anxiety and depressive condition in Korean men and women: The fifth and
sixth Korea National Health and Nutrition Examination Survey (2010-2014). Health Policy Manag 2018;
28(1): 314.

29. SeoJ, MaH, Kim S, Kim J, Shin M, Yang YJ. Effects of the difference between actual body condition and
body image perception on nutrient intake, weight control and mental health in Korean adults: based
on the 5th Korea National Health and Nutrition Examination Survey. ] Nutr Health 2016; 49(3): 153-164.
CROSSREF

30. Han KT, Kim SJ. Are serum cholesterol levels associated with cognitive impairment and depression in
elderly individuals without dementia?: a retrospective cohort study in South Korea. Int J Geriatr Psychiatry
2021; 36(1): 163-173.  PUBMED | CROSSREF

31. Kang MK, Kim MS, Gang M, Oh K, Kwon JS, Lee SH. Factors affecting the mental health related quality of
life in adults across the lifespan. Korean J Rehabil Nurs 2012; 15(2): 73-82. CROSSREF

32. Kollannoor-Samuel G, Wagner J, Damio G, Segura-Pérez S, Chhabra J, Vega-Lopez S, et al. Social support
modifies the association between household food insecurity and depression among Latinos with
uncontrolled type 2 diabetes. ] Immigr Minor Health 2011; 13(6): 982-989. PUBMED | CROSSREF

33. Kim KN, Jee YJ. Food safety, depression and quality of life in elderly Koreans. Asia Pac ] Multimed Serv
Converg Art Humanit Sociol 2017; 7(7): 575-582. CROSSREF

34. Gibson-Smith D, Bot M, Brouwer IA, Visser M, Giltay EJ, Penninx BW. Association of food groups with
depression and anxiety disorders. Eur ] Nutr 2020; 59(2): 767-778. PUBMED | CROSSREF

35. Kurnik-Lucka M, Grofiska D, Wojnarski M, Pasieka P, Rzasa-Duran E, Gil K. Health-related quality of life
in relation to fruit and vegetable intake among Polish pharmacists. Healthcare (Basel) 2022; 10(5): 930.
PUBMED | CROSSREF

https://e-jnh.org https://doi.org/10.4163/jnh.2024.57.3.307 319


http://www.ncbi.nlm.nih.gov/pubmed/36443710
https://doi.org/10.1186/s12889-022-14680-x
http://www.ncbi.nlm.nih.gov/pubmed/23900663
https://doi.org/10.1007/s10198-013-0511-2
http://www.ncbi.nlm.nih.gov/pubmed/32350551
https://doi.org/10.1007/s00038-020-01371-w
http://www.ncbi.nlm.nih.gov/pubmed/36284280
https://doi.org/10.1186/s12888-022-04316-0
http://www.ncbi.nlm.nih.gov/pubmed/18291294
https://doi.org/10.1016/j.genhosppsych.2007.12.008
https://doi.org/10.7739/jkafn.2022.29.3.326
http://www.ncbi.nlm.nih.gov/pubmed/25268405
https://doi.org/10.1097/GME.0000000000000335
https://doi.org/10.4163/jnh.2016.49.3.153
http://www.ncbi.nlm.nih.gov/pubmed/32830355
https://doi.org/10.1002/gps.5410
https://doi.org/10.7587/kjrehn.2012.73
http://www.ncbi.nlm.nih.gov/pubmed/21789561
https://doi.org/10.1007/s10903-011-9499-9
https://doi.org/10.14257/AJMAHS.2017.07.66
http://www.ncbi.nlm.nih.gov/pubmed/30945032
https://doi.org/10.1007/s00394-019-01943-4
http://www.ncbi.nlm.nih.gov/pubmed/35628067
https://doi.org/10.3390/healthcare10050930

