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Correlation of Health-Related Habits, Eating Habits, and Nutrients Intakes
According to Depression in Elderly Men and Women : Analysis of the 2016~
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ABSTRACT

This study examines the sociodemographic and anthropometric data, health-related and dietary habits, and
nutrient intakes according to depression levels in men and women aged over 65 years. A total of 2,938 sub-
jects were analyzed from the 2016~2018 Korean National Health and Examination Survey. Statistical analyses
for complex samples were applied using the SPSS software package. Based on the health questionnaire-9, the
subjects were applied into two groups. The percentage of depression in women was significantly higher than in
men (P<0.001). The factors associated with men’s depression were marital status (P<0.05), household income
(P<0.001), occupation (P<0.01), and body mass index (P<0.01). Women’s depression was found to be sig-
nificantly associated with household income (P<0.001), education level (P<0.01), basic living allowance (P<0.001),
and body weight status (P<0.01). Perceived health status, stress level, quality of life, not feeling very well
for the last two weeks, and activity restriction (P<0.001, respectively) were significant health-related habits
associated with depression in both sexes. Diabetes (P<0.05) amongst men and hypertriglyceridemia (P<0.01)
in women were significant factors associated with depression. Frequency of meals and eating meals together
were significant dietary habits associated with depression by sex. Significant associations between improper
nutrient intake and depression were also derived for both sexes; 7 nutrients were identified in men and 10 in
women. Our results indicate that different factors are associated with depression in the elderly based on sex.
Hence, sex-based health promotion programs are required to prevent the onset of depression among the
elderly.
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Table 1. General characteristics according to depression in elderly men and women

Men D Women
No depression Depression Prvalue No depression Depression Prvalue
Age (yrs) 72.64+0.19” 73.92+0.94 0.179 72.84+0.16 73.3620.52 0.340
Depression status 1,080 (96.3)3) 42 (3.7 1,364 (91.4) 133 ( 8.6) 0.000
Marital status 0.016 0.106
Married 949 (87.9) 38 (723) 707 (50.6) 54 (35.6)
Separated 7 ( 0.6) 1(12) 5(07) 0 ( 0.0)
Widowed 72 (6.7) 6 (13.5) 596 (45.3) 0 (59.1)
Divorced 44 (41 7 (13.0) 5(34) 7(52)
Never married 8 (0.6) 0 (0.0 11 (09 2 (18
Household income 0.000 0.000
Low 439 (40.0) 34 (71.8) 708 (48.8) 3 (69.4)
Medium-low 309 (27.0) 11 (16.0) 332 (23.5) 31 (244)
Medium-high 191 (18.8) 5 (10.4) 183 (15.7) 7(55)
High 134 (14.2) 2(19 134 (12.0) 2(098
Education level 0.450 0.004
<Elementary school 421 (37.2) 28 (51.0) 970 (67.4) 110 (82.9)
Middle school 199 (18.3) 7 (15.0) 184 (13.5) 15 (10.0)
High school 286 (26.7) 10 (18.6) 139 (13.0) 7(63)
>College 174 (17.8) 7 (15.4) 9 ( 6.1) 1(0.7)
Occupation 0.003 0.664
Employed 466 (40.5) 13 (18.3) 364 (24.7) 28 (22.5)
Unemployed 613 (59.5) 39 (81.7) 999 (75.3) 105 (77.5)
Family type 0.057 0.065
Alone 138 (11.3) 14 (24.6) 416 (24.4) 53 (333)
With spouse 645 (54.7) 26 (48.2) 490 (30.8) 40 (22.2)
With family 297 (34.0) 12 (27.2) 290 (44.7) 40 (44.6)
Basic living allowance 0.149 0.000
Yes 77 (1.0) 8 (13.0) 147 (10.1) 31 (23.2)
No 1,003 (92.9) 44 (87.0) 1,216 (89.9) 102 (76.8)

1

) P-value by 2 test or t-test in SPSS complex sample survey data analysis
2)
Mean+SE

3)

n (weight %) by SPSS complex sample survey data analysis
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Table 2. Anthropometric data according to depression in elderly men and women

Men y Women
No depression Depression Prvalue No depression Depression Prvalue
Height (cm) 165.630.22” 165.77+0.82 0.868 152.190.20 150.39+0.47 0.000
Weight (kg) 65.50+0.32 62.84+0.99 0.010 56.73+0.28 54.92+0.66 0.013
Waist circumference (cm) 87.2240.31 85.45£1.04 0.104 84.44+0.32 83.35+0.76 0.239
Body mass index (kg/m’) 23.85+0.11 22.86+0.34 0.005 24.49+0.10 24.29+0.28 0.487
Body weight status” 0.212 0.003
Underweight 34 ( 34)" 0 (0.0) 28 (2.0) 4(35)
Normal 854 (79.4) 45 (90.8) 1,010 (75.5) 115 (87.8)
Obese 182 (17.2) 7092) 302 (22.6) 14 ( 87)

" P-value by 2 test or t-test in SPSS complex sample survey data analysis

? Mean+SE

Y Body weight status was classified body mass index (BMI) reference of 2020 Ministry of Health and Welfare, Korea Centers for Disease
Control and Prevention; underweight (BMI<18.5), normal (18.5<BMI<25), and obese (BMI=25)

“n (weight %) by SPSS complex sample survey data analysis
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Table 3. Health-related habits according to depression in elderly men and women

Men B Women
No depression Depression Prvalue No depression Depression Prvalue

Perceived health status 0.000 0.000

Very healthy 67 ( 6.2)" 0 ( 0.0) 45 ( 4.0) 0 ( 0.0)
Healthy 252 (22.3) 1 (L7 196 (15.4) 3(27)
Normal 515 (49.6) 16 (25.6) 670 (49.1) 29 (21.6)
Unhealthy 192 (17.5) 17 (27.7) 311 (22.7) 48 (38.3)

Very unhealthy 54 (44) 18 (45.0) 141 ( 8.9) 53 (37.4)

Stress level 0.000 0.000
Low 965 (89.5) 33 (62.7) 1,101 (81.6) 51 (40.4)

High 110 (10.5) 19 (373) 255 (18.4) 81 (59.6)
Quality of life 0.920.004” 0.7240.041 0.000 0.88+0.005 0.66+0.022 0.000

Not feeling very well for the last two weeks 0.000 0.000
Yes 213 (18.2) 29 (59.5) 534 (39.0) 96 (73.1)

No 867 (81.8) 23 (40.5) 830 (61.0) 37 (26.9)

Activity restriction 0.000 0.000
Yes 151 (13.4) 29 (56.4) 234 (14.8) 75 (58.6)

No 929 (86.6) 23 (43.6) 1,130 (85.2) 58 (41.4)

Smoking 0.248 0.000
Non-smoking, ex-smoking 908 (84.1) 42 (75.8) 1,332 (98.2) 122 91.1)
Current-smoking 167 (15.9) 10 (24.2) 23 (1.9) 10 ( 8.9)

Drinking 0.253 0.288
Non-drinking 469 (43.0) 21 (39.9) 1,116 (82.2) 110 (82.4)
Current-drinking 606 (57.0) 31 (60.1) 240 (17.8) 22 (17.6)

Aerobic physical activity 0.849 0.419
Yes 400 (39.2) 20 (37.7) 373 (28.0) 34 (24.0)

No 673 (60.8) 32 (62.3) 982 (72.0) 99 (76.0)

Sleep times (minutes)

Sleep times during day 439.3143.15 472.49+14.34 0.020 422.46+3.25 406.68+11.09 0.161
Sleep times during week 448.7243.29 479.52+15.01 0.040 431.39+3.46 413.68+10.41 0.095

1

?n (weight %) by SPSS complex sample survey data analysis
¥ MeanSE

) P-value by 2 test or t-test in SPSS complex sample survey data analysis
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Table 4. Chronic diseases according to depression in elderly men and women

P-value” Women P-value
No depression Depression No depression Depression

Chewing difficulty 0.000 0.000
Yes 425 (37.8)” 33 (68.0) 562 (40.0) 85 (62.2)

No 649 (62.2) 19 (32.0) 793 (60.0) 47 (37.8)

Hypertension 0.714 0.850
Normal 205 (17.9) 7 (12.6) 189 (13.8) 20 (12.8)
Prehypertension 223 (21.0) 12 (21.8) 250 (19.3) 23 (17.6)

Hypertension 650 (61.1) 33 (65.6) 922 (66.9) 90 (69.6)

Diabetes 0.031 0.077
Normal 423 (432) 15 (35.9) 593 (48.8) 53 (39.4)

Fasting blood glucose disorder 317 (314) 9 (18.0) 361 (28.4) 25 (26.3)
Diabetes 267 (25.4) 23 (46.1) 301 (22.9) 39 (343)

Hypercholesterolemia 0.094 0.512
Yes 257 (25.6) 9 (13.9) 518 (42.0) 55 (46.0)

No 750 (74.4) 38 (86.1) 737 (58.0) 62 (54.0)

Hypertriglyceridemia 0.206 0.002
Yes 128 (12.7) 8 (20.7) 138 (12.5) 24 (24.2)

No 755 (87.3) 33 (79.3) 982 (87.5) 77 (75.8)

Anemia 0.071 0.004
Yes 141 (13.3) 11 (25.2) 171 (13.6) 29 (26.1)

No 894 (86.7) 36 (74.8) 1,113 (86.4) 90 (73.9)

" P-value by % -test or t-test in SPSS complex sample survey data analysis
?n (weight %) by SPSS complex sample survey data analysis
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Table 5. Dietary habits according to depression in elderly men and women

Women

P-value” P-value
No depression Depression No depression Depression
Frequency of breakfast 0.050 0.010
5~T7/week 1,023 (94.5)° 46 (85.1) 1,270 (91.9) 114 (84.7)
3~4/week 20 ( 1.7) 1(25) 40 ( 33) 10 (92
1~2/week 7(08) 1 ( 44) 24 (17) 2(12)
None 30 (29) 4 (8.1 30 (3.1 7(48)
Frequency of lunch 0.337 0.000
5~7/week 1,002 (92.4) 47 (90.6) 1,240 (90.6) 100 (75.6)
3 ~4/week 26 (2.1) 2 (54 66 ( 5.1) 21 (15.4)
1 ~2/week 17 ( 1.9) 1 (05) 23 (14 6 (57
None 35 ( 3.6) 2 (3.6 35 (29 6 (33)
Frequency of dinner 0.028 0.354
5~T7/week 1,057 (98.1) 49 (97.4) 1,306 (95.3) 121 (91.6)
3 ~4/week 19 ( 1.7) 1 ( 10) 45 (34 9(59
1 ~2/week 3 (00 1(14) 11 ( L1) 3(25)
None 1(0.1) 1(0.1) 2(02) 0 ( 0.0)
Frequency of eating out 0.040 0.018
>2/day 25 (24) 0 (0.0 13 (09 0 ( 0.0)
1/day 69 ( 74) 2(37 2 (17 1 (0.6)
5~6/week 83 (7.8) 4 (87 67 (5.1) 7 (40D
3 ~4/week 100 ( 9.2) 4 (69 98 ( 7.9) 5(41)
1 ~2/week 293 (28.0) 10 (15.9) 72 (26.7) 27 (20.3)
1 ~3/mon 336 (29.4) 16 (28.3) 435 (31.2) 37 (28.0)
<1/mon 174 (15.8) 16 (36.6) 357 (26.4) 56 (42.9)
Eating breakfast with others 0.110 0.003
Yes 757 (70.1) 29 (56.3) 715 (55.0) 53 (39.0)
No 286 (29.9) 18 (43.7) 595 (45.0) 71 (61.0)
Eating lunch with others 0.115 0.002
Yes 702 (66.6) 29 (52.7) 684 (51.8) 46 (33.9)
No 326 (334) 20 (47.3) 622 (48.2) 75 (66.1)
Eating dinner with others 0.012 0.004
Yes 850 (77.1) 32 (57.5) 816 (61.5) 59 (45.6)
No 226 (22.9) 18 (42.5) 535 (38.5) 71 (54.4)
Dietary supplements for more than two weeks 0.834 0.431
Yes 489 (46.8) 20 (45.0) 766 (56.5) 75 (60.5)
No 591 (53.2) 32 (55.0) 598 (43.5) 58 (39.5)

" P-value by x2-test or t-test in SPSS complex sample survey data analysis
? n (weight %) by SPSS complex sample survey data analysis
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Table 6. Nutrient intakes according to depression in elderly men and women

HuleRlollM $-2 ool wk

2 Alaglo

LS I = T W

Table 5

o Lrehigick. WRR=QlolA] F 5~78] A A

T Q8T 974% "¢
ol Hs) FelshA

ol AMIEE HleE]

S 981%Z $-gto] vl
HAHP <0.05). s} 18]

9.8%, $=0] 3I%=

Men Women

No depression Depression Pvalue” No depression Depression Prvalue
Energy (kcal) 1,917.61+24.56” 1,773.57£99.62 0.154 1,465.13£19.06 1,233.54+54.05 0.000
Water (g) 935.22423.59 729.83+63.38 0.002 749.76+17.34 641.61+39.34 0.015
Protein (g) 64.57£1.00 54.83+3.90 0.013 48.03+0.74 39.69+1.91 0.000
Fat (g) 31.05£0.81 28.9143.35 0.528 23.62+0.58 17.66+1.33 0.000
Cholesterol (mg) 167.61£5.97 139.53+28.27 0.333 124.48+4.69 94.54+11.19 0.015
Carbohydrate (g) 319.97+3.86 294.68+14.38 0.079 262.77+3.59 226.62+10.86 0.002
Sugar (g) 53.54+1.46 45.03+5.02 0.099 46.82+1.30 38.00+3.46 0.021
Fiber (g) 28.39+0.56 24.80+2.00 0.073 23.51£0.51 19.05+1.06 0.000
Vitamin A (g RAE) 334.56:+10.78 283.31+£51.92 0.324 267,71£7.93 219.94+24.46 0.084
Vitamin B; (mg) 1.3240.02 1.21+0.09 0.206 1.02+0.02 0.81+0.04 0.000
Vitamin B, (mg) 1.3540.03 1.08+0.12 0.028 1.05+0.02 0.85+0.05 0.000
Niacin (mg) 12.23+0.21 9.95+0.82 0.006 8.96+0.16 7.23+0.39 0.000
Folate ( g DFE) 356.65+6.54 303.07+27.62 0.053 278.04+5.13 227.41+11.88 0.000
Vitamin C (mg) 60.62+2.64 49.79+8.76 0.235 52.44+1.96 40.39+4.23 0.008
Calcium (mg) 511.69+15.59 420.15+37.89 0.018 392.1949.28 312.57£17.35 0.000
Phosphorus 1,041.19+15.87 887.47+£54.84 0.005 792.10+£12.46 655.60+28.09 0.000
Sodium (mg) 3,388.80+70.56 2,750.40+221.61 0.005 2,374.45+50.16 1,996.62+122.95 0.004
Potassium (mg) 2,915.52452.40 2,489.34+182.45 0.019 2,362.50+46.19 1,916.99+100.15 0.000
Iron (mg) 12.86+0.26 10.25+0.65 0.000 9.74+0.18 7.85+0.57 0.001

" P-value by % -test or t-test in SPSS complex sample survey data analysis

? Mean+SE
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Table 7. Nutrient intake levels according to depression in elderly men and women

Men Women

P-value” P-value
No depression Depression No depression Depression
Energy 0.338 0.001
<75% EER” 269 (25.57 18 (32.1) 427 (30.8) 62 (51.7)
>75% EER 811 (74.5) 34 (67.9) 935 (69.2) 71 (48.3)
Water 0.348 0.186
<AY 1,032 (95.7) 51 (98.2) 1,314 (96.6) 130 (98.4)
>Al 47 (43) 1(18) 48 (13.4) 3(16)
Carbohydrate 0.459 0.009
<EAR” 5(0.6) 1(14) 34 ( 2.6) 9 (71
>EAR 1,074 (99.4) 51 (98.6) 1,328 (97.4) 124 (92.9)
Protein 0.019 0.064
<EAR 364 (33.6) 29 (51.8) 571 (41.7) 70 (51.6)
>EAR 715 (66.4) 23 (48.2) 791 (58.3) 63 (48.4)
Fiber 0.240 0.006
<Al 505 (46.8) 28 (56.3) 656 (48.6) 82 (63.4)
>Al 574 (53.2) 24 (43.7) 706 (51.4) 51 (36.6)
Vitamin A 0.406 0.002
<EAR 881 (82.0) 44 (87.0) 1,109 (81.6) 119 (91.5)
>EAR 198 (18.0) 8 (13.0) 253 (18.4) 14 ( 85)
Vitamin B, 0.020 0.001
<EAR 239 (22.6) 18 (38.5) 422 (32.4) 65 (50.1)
>EAR 840 (77.4) 34 (61.5) 940 (67.6) 68 (49.9)
Vitamin B, 0.003 0.007
<EAR 495 (46.6) 36 (70.4) 612 (44.7) 76 (57.9)
>EAR 584 (53.4) 16 (29.6) 750 (55.3) 57 (42.1)
Niacin 0.003 0.046
<EAR 488 (45.6) 33 (68.2) 883 (65.6) 98 (75.3)
>EAR 591 (54.4) 19 (31.8) 479 (34.4) 35 (24.7)
Folate 0.010 0.013
< EAR 504 (46.8) 32 (66.9) 913 (67.0) 105 (80.0)
> EAR 575 (53.2) 20 (33.1) 449 (33.0) 28 (20.0)
Vitamin C 0.947 0.069
< EAR 831 (77.1) 41 (76.6) 1,083 (78.8) 115 (86.1)
> EAR 248 (22.9) 11 (234) 279 (212) 18 (13.9)
Calcium 0.271 0.109
< EAR 775 (72.5) 39 (79.7) 138 (83.7) 118 (89.9)
> EAR 304 (27.5) 13 (20.3) 224 (16.3) 15 (10.1)
Phosphorus 0.154 0.004
<EAR 127 (12.1) 12 (18.8) 390 (29.0) 57 (43.3)

>EAR 952 (87.9) 40 (81.2) 972 (71.0) 76 (56.7)
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Table 7. Continued

Men H Women

No depression Depression Prvalue No depression Depression Prvalue

Sodium 0.005 0.134
<Al 64 ( 6.3) 8 (16.9) 285 (20.7) 40 (27.1)
>Al 1,015 (93.7) 44 (83.1) 1,077 (79.3) 93 (72.9)

Potassium 0317 0.145
<Al 784 (73.3) 40 (80.4) 1,160 (85.0) 122 (91.2)
>Al 295 (26.7) 12 (19.6) 202 (15.0) 11 ( 8.8)

Iron 0.035 0.001
<EAR 158 (13.9) 14 (26.0) 236 (17.7) 50 (36,1)
>EAR 921 (86.1) 38 (74.0) 1,126 (82.3) 83 (63.9)

1)

2

P-value by % test in SPSS complex sample survey data analysis
'n (weight %) by SPSS complex sample survey data analysis

) EER: estimated energy requirement
)
)

KNE adequate intake

¥ EAR: estimated average requirement
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