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Du:];ga m(;(;m §§F ood and Objectives: This study investigated the health and nutritional status of the elderly

Nutrition, Yeungnam University. according to the number of chronic diseases, using data obtained from the Korea
280 Dachak-Ro, Gyeongsan, National Health and Nutrition Examination Survey 2013~2015.

Gyeongbuk 38541, Korea T
Methods: Data from a total of 2,310 individuals, aged 65 years and over, were used

Tel : (053) 810-2875 for the analysis. The elders were divided into 0 (n=375), 1 (n=673), 2 (n=637) and 3
Fax : (053) 810-4666 or more (n=625) groups, by considering the number of chronic diseases.

E-mail : jsseo@ynu.ac.kr . .. . .
Results: Compared to other groups, the elderly subjects who were living with their

Received: September 9, 2020 spouse had the highest ratio in group 0 (P <0.05), whereas subjects without economic

Revised: December 14, 2020 activities had highest ratio in 3 or more group (P <0.05). The EQ-5D index of subjects

Accepted: December 15, 2020 in the 0 group (0.90 + 0.01) was higher than that in the 3 or more group (0.86+0.01)
(P<0.05). After adjusting for confounding factors, the energy intake of subjects was
determined to be lowest in the 3 or more group (P <0.05). Protein (P <0.05) and
riboflavin (P <0.05) intakes of the 3 or more group were also lower than other groups.

Conclusions: This study indicates that multimorbidity of the elderly is associated with
their health and nutritional status. The nutrients intake of the elderly, especially energy,
protein and riboflavin, tended to be lowest in the 3 or more group. Further research is
required to elucidate the risk factors related to presence of multimorbidity in the elderly.
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Table 1. General characteristics of the subjects according to number of chronic diseases

L7 - M A - 505

Number of chronic diseases

Variable P-value"
0 (n=375) 1 (n=673) 2 (n=637) > 3 (n=625)

Marital status
Living with a spouse 284 (78.1) 474 (71.3) 438 (68.4) 401 (63.0) < 0.001
Separation, bereavement, divorce 91 (21.9) 199 (28.7) 199 (31.6) 224 (37.0)

Economic activity
Yes 150 (36.4) 251 (36.5) 217 (32.3) 165 (26.3) 0.004
No 225 (63.6) 422 (63.5) 420 (67.7) 460 (73.7)

Household income?
Low 151 (37.8) 293 (39.3) 300 (45.2) 288 (44.4) 0.479
Middle-low 86 (23.1) 158 (24.4) 140 (20.7) 134 (20.3)
Middle-high 50(14.9) 85(13.8) 68 (11.6) 83 (14.1)
High 88 (24.2) 137 (22.6) 129 (22.5) 120 (21.2)

Education
< Elementary school 199 (49.6) 391 (57.8) 387 (60.7) 396 (63.7) 0.004
Middle school 54 (15.4) 103 (15.5) 90 (13.4) 86(13.7)
High school 69 (20.5) 127 (19.0) 110(18.0) 103 (16.4)
> Colege 53 (14.5) 52( 7.8) 50( 7.9) 40( 6.2)

n (%)

1) Pvalue by chi-square test

2)low: < 100 million won, middle-low: 100 ~ < 200 milion won, middle-high: 200 ~ < 300 million won, high: = 300 milion won

2 T1EE A A 63.0%, SR e
37.0% FERstTE, ul-9-2ke] Aol mh 8 1 f<pe
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= 63.6%01H, 37] ol TLEold e BES doprt
26.3%, “T5-S 3HA ethe 73.7%E YEREOH BA-
T IFHEE fFo41 to]7E QITH(P = 0.004). 74
2592 1005 9 winto] vHdAg B G7) 271 1%
oA 45.2%% Boka Ak BHaro] mhE {23 2o ¢
ATk WHFELS F58w F oIkl 37 o) 1Fel
A 63.7%, ‘8 £’ 13.7%, ‘158t £’ 16.4%,
‘gt ok 6.2%% VERY BA<F 1EEE o3 2ol S
HATH(P = 0.004).
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Table 2. Health behaviors of the subjects according to number of chronic disease

Number of chronic disease

: 1
Variale 0(n=375) T(n=673) 2 (N=637) >3 (n=625) Paralue!
Smoking status
Current smoker 52 (15.3) 68 (10.4) 63( 9.8) 54 9.1) 0.004
Former smoker 127 (34.6) 200 (32.1) 169 (27.7) 167 (26.8)
Never smoker 196 (50.1) 405 (57.6) 405 (62.5) 404 (64.2)

Alcohol consumption (fime/month)
>1 153 (39.3) 250 (37.4) 241 (38.5) 204 (33.1) 0.235
Never 222 (60.7) 423 (62.6) 396 (61.5) 421 (66.9)

Subjective health status
Good 108 (28.7) 167 (24.7) 135 (20.6) 97 (15.2) < 0.001
Normal 177 (48.6) 355 (53.9) 326 (52.3) 278 (45.7)
Bad 90 (22.6) 151 (21.3) 176 (27.1) 250 (39.1)

Walking exercise (fime/week)
<1 91 (23.4) 193 (27.5) 176 (26.8) 186 (29.9) 0.662
2~3 74(19.2) 121 (17.9) 124 (19.9) 130 (20.0)
4~5 65(17.0) 127 (18.9) 110(17.2) 107 (16.1)
6~7 145 (40.4) 232 (35.7) 227 (36.1) 202 (34.0)

Resistance exercise (time/week)
<1 285 (75.3) 537 (77.9) 516 (79.9) 520 (83.2) 0.046
>2 90 (24.7) 136 (22.1) 121 (20.1) 105 (16.8)

Sleeping time (hour)
<6 96 (23.9) 180 (26.7) 160 (24.9) 172 (28.5) 0.087
6~8 254 (69.9) 446 (66.9) 411 (64.4) 400 (63.4)
> 8 25( 6.3) 47 ( 6.4) 66(10.7) 53( 8.1)

EQ-5D index? 0.90 = 0.01* 091 =0.01° 0.89 = 0.01° 0.86 = 0.01° < 0.001

Activity limitation
Yes 41 ( 9.7) 93(13.0) 92(15.2) 129 (21.6) < 0.001
No 334 (90.3) 580 (87.0) 545 (84.8) 496 (78.4)

n (%) or Mean = SD

EQ-5D index, euro qudlity of life-5 dimensions

Values with the different superscript letters within the row are significantly different by LSD (o < 0.05)

1) P~value by chi-square test

2) Adjusted for age and gender

Table 3. Dietary behaviors of the subjects according to number of chronic diseases

Varidble Number of chronic diseases Pyalue!

0 (n=375) 1 (n=673) 2 (n=637) 2> 3 (n=625)

Breakfast frequency (time/week)
5~7 345 (92.6) 625 (91.5) 596 (92.6) 578 (92.5) 0.908
<4 30( 7.4) 48 ( 8.9) 41 ( 7.4) 47 ( 7.9)

Lunch frequency (time/week)
5~7 354 (94.3) 626 (92.3) 576 (90.4) 564 (91.0) 0.216
<4 21( 5.7) 47 ( 7.7) 61 ( 9.6) 61( 9.0

Dinner frequency (fime/week)
5~7 364 (97.5) 639 (94.9) 614 (95.7) 592 (94.6) 0.200
<4 11( 25 34( 5.1) 23 ( 4.3) 33( 5.4)

Frequency of eating out (fime/week)
>3 78 (20.0) 109 (17.2) 107 (18.6) 104 (15.6) 0.679
1~2 93 (26.3) 185 (27.5) 170 (25.5) 1565 (25.4)
<1 204 (53.7) 379 (55.4) 360 (55.8) 366 (59.1)

Dietary supplements
Yes 45(11.0) 107 (16.8) 135 (20.5) 202 (32.6) <0.001
No 330 (89.0) 566 (83.2) 502 (79.5) 423 (67.4)

Diet therapy
Yes 183 (49.9) 317 (49.1) 296 (47.3) 296 (48.1) 0.889
No 192 (50.1) 356 (50.9) 341 (52.7) 329 (51.9)

n (%)

1) P-value by chi-square test
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3]° 94.6%, ‘T 43] ©]8) 5.4%E ZAFE A1t T1F (hel
frefatAls edsket. 914 Wik AWo] gl 1A A
Fhell 19 0]ap7F 53.7%, <AFLell 31 ool 20.2%
= UekskaL, 370 o) TEellA A el 19 ojshrt
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g, 27} 1% 0.34 £ 0.11 g, 37) o1 713 0.40 = 0.16
g, N 155 1.27 = 0.45 g9 =el9lom, 15 tell #9
9] zpo]7} YRt (P = 0.037). W& 37] o) 1
FollA 11.69 £ 1.07 go& AFeo] 7P wgkar, 271 71
F 14.45 £ 1.30 g, 17 718 14.68 £ 1.15 g, AHo]
= 1 19.09 £ 2.46 g9 =07 FTIsIGi o A
of| whg} 4214 Zo]7} AATH(P < 0.05). Tt AHo]
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Argo] gl 1] 370 ol gl niste] A H o=z 4
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Table 50l AAEFATE. o= AFH = 370 o1 Z5elA
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#Q] xjo]7} LrERITH(P< 0.05). Tl e 37) oA 15
©] 57.78 £ 1.74 g, 2/} 18 61.27 + 1.75 g, 17} 1
& 61.38 = 1.73 g, AH¥o] QI+ 1% 65.30 £ 221 g
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Table 4. Intakes status of the subjects by food group according to number of chronic diseases

Numlber of chronic diseases

Variable Pvalue"
0 (n=375) 1 (n=673) 2 (n=637) > 3 (N=625)

Grains (g/d) 300.94 = 8.15 301.96 = 6.48 310.08 = 7.74 288.38 = 6.72 0.180
Potatoes, starches (g/d) 39.04 + 8.05 34.48 = 4.01 37.15+ 4.30 3820 + 4.83 0.920
Sugars (g/d) 11.52 + 1.16 1051 = 1.07 8.49 = 0.61 8.87 = 0.75 0.087
Beans (g/d) 46,71 = 4.41 40.43 + 3.31 40.51 = 3.07 4314 + 3.47 0.643
Seeds (g/d) 7.48 + 1.64 829+ 1.17 9.74 + 1.47 12.07 + 259 0.392
Vegetables (g/d) 344.52 + 13.95 348.44 = 11.87 350.53 = 11.48 325.50 = 10.86 0.327
Mushrooms (g/d) 517 = 1.67 474 + 0.75 3.92 + 0.67 344+ 1.26 0.188
Fruits (g/d) 188.52 = 14.50 196.49 + 13.29 201.93 + 12.77 184.32 = 10.39 0.688
Seaweeds (g/d) 3951+ 7.72 30.26 + 5.08 34.36 + 5.65 29562 + 6.25 0.688
Seasoning (g/d) 3241 = 479 30.14 = 151 2576 = 1.16 27.44 + 1.43 0.080
Qils (g/d) b5.46 = 0.47 491+ 0.28 591 = 047 510+ 0.38 0.298
Other plant foods (g/d) 0.06 = 0.06° 1.27 = 0.45° 034+ 0.11° 040+ 0.16° 0.037
Meats (g/d) 67.19 = 7.46 58.55 + 550 70.44 = 8.37 57.89 + 559 0.365
Eggs (g/d) 19.09 = 2.46° 14.68 + 1.18° 14.45 + 1.30% 11.69 = 1.07° 0.025
Fishes (g/d) 110.64 = 10.75 95562 + 8.63 96.26 + 7.76 93.85 + 8.96 0.628
Mik (g/d) 59.30 + 6.83 56.68 + 4.72 5291 + 511 56.98 + 5.46 0.879
Fats (g/d) 0.07 = 0.05 0.03 = 0.01 0.01 = 0.00 0.03 = 0.02 0.071
Other animal foods (g/d) 0.00 + 0.02 0.01 = 0.01 0.12+ 0.08 0.24 + 0.23 0.376
Beverages (g/d) 46.38 + 5.67 54,62 + 525 51.66 + 5.43 53.25 + 5.40 0.767
Alcohols (g/d) 48.26 + 11.96 58.55 + 8.67 61.80+ 7.64 41.81 + 6.60 0.167
Mean + SD

Values with the different superscript lefters within the row are significantly different by LSD (o < 0.05)
1) Pvalues adjusted for age and gender were obtained by ANOVA.
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Table 5. Nutrients intake and energy infake distribution of the subjects according fo number of chronic diseases

Number of chronic diseases

Variable P-value"
0 (n=375) 1 (n=673) 2 (N=637) > 3 (n=625)
Energy (kcal) 1,893.57 = 44.36° 1,869.74 + 38.17° 1,910.95+ 46.88° 1,777.37 = 41.22° 0.004
Protein (Q) 6530 = 221° 61.38 = 1.73° 6127 = 1.75° 57.78 + 1.74° 0.003
Dietary fiber (g) 25653+ 0.95 2552+ 0.85 2617 = 0.96 2539+ 093 0.820
Calcium (mg) 464,53 = 21.69 457.47 = 19.94 451.85 = 20.82 456.82 = 21.46 0.958
Phosphorus (mg) 1,020.08 = 29.72 979.15 = 23.73 985.57 = 26.37 94252 = 2518 0.056
Iron (Mg) 17.27 = 059 1712+ 0.60 1874+ 1.14 17.64 = 0.65 0.354
Sodium (mg) 3,618.47 = 146.81 3,626.85 + 150.46 3,597.47 = 160.29 3,5610.85 + 152.04 0.842
Potassium (mg) 2,926.71 = 106.05 2,894.08 + 85.00 2,919.96 = 109.50 2,808.64 + 98.28 0.588
Vitamin A (ugRE) 695.65 = 57.66 736.55 + 52.87 713.87 £ 63.84 74223 + 60.93 0.852
Thiamin (Mg) 185+ 0.05 1.88 = 0.05 185+ 0.05 1.78+ 0.05 0.219
Riboflavin (Mg) 120+ 0.06° 1.08 + 0.03%® 111 = 0.04%° 1.04 = 0.04° 0.025
Niacin (mg) 156.04 + 0.53 1440 = 047 1426 = 0.46 13.66 = 0.46 0.071
Vitamin C (mg) 9263+ 7.60 109.99 + 7.62 9882+ 6.77 91.10+ 7.45 0.100
Energy distribution (%)?
Carbohydrate 70.87 = 0.72 7252+ 0.64 7193 = 0.64 7252 = 0.69 0.112
Profein 1423 + 0.34° 13.54 + 0.26° 13.46 + 0.26° 13.38 = 0.24° 0.037
Fat 14.89 = 0.55 1394+ 0.52 14.60 = 0.50 1411 = 053 0.280
Mean + SD

Values with the different superscript letters within the row are significantly different by LSD (o < 0.05)

1) Pvalues adjusted for age, gender, marital status, economic activity, smoking status, alcohol consumption, walking and resis-
tfance exercise were obtained by ANOVA.

2) % of total energy
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