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A study on the nutrient intake of the
elderly in Korea based on activity
limitations: data from the 2019
Korea National Health and Nutrition
Examination Survey

Soyoung Kim @ and Youngmi Lee @

Department of Food and Nutrition, Myongji University, Yongin 17058, Korea

ABSTRACT

Purpose: Conditions that limit activity constitute one of the important factors that threaten
the health of the elderly. This study sought to analyze the dietary habits and nutritional intake
status of the Korean elderly who were faced with activity limitations.

Methods: Utilizing data from the 2019 Korea National Health and Nutrition Examination
Survey, we classified 1,383 elderly people aged 65 and over into 2 groups: those with activity
limitations (n =222, LG) and those without (n = 1,161, NG). We conducted a comparative
analysis of the general characteristics, dietary habits, intake of major food groups, energy,
and major nutrients. The nutrient adequacy ratio (NAR), index of nutritional quality (INQ),
and healthy eating practices were also analyzed. Complex sampling analysis was utilized for
all the analyses with energy intake and socio-demographic variables adjusted.

Results: The average age (73.8 years) of members of the LG was higher than those of the NG
(72.6 years; p = 0.010). A higher percentage of participants in the LG lived alone (28.1%)
compared to those in NG (17.2%; p = 0.004). The LG participants tended to regard their
health status as “bad” or “very bad” (62.7%) more often than those in the NG (19.3%; p <
0.001). The LG subjects ate breakfast less frequently (p = 0.054) and ate out significantly
less often than the NG subjects (p < 0.001). The LG subjects ate more grain (p = 0.001),
fewer seeds (p = 0.014) and vegetables (p = 0.039). Carbohydrate made up a large percentage
of their energy intake (p = 0.026). The LG subjects had significantly lower NARs of energy
(p =0.021), protein (p = 0.031), and riboflavin (p = 0.037). The LG participants also had a
significantly lower rate of healthy eating practices (22.7%) compared to those in the NG
(37.8%; p < 0.001).
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Conclusion: Activity-limited elderly, despite their need for appropriate dietary management,
were poorly nourished. They were likely to live alone, thereby making it hard to provide them
with social support. Hence, there is a need to provide nutrition education and policy support
for the elderly bearing the burden of limited activity.

Keywords: activity limitation; elderly; nutrients; dietary habits
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Table 1. General characteristics of subjects

Characteristics Activity limited group Normal group Total p-value?
(n=229) (n=1,161) (n=1,383)
Sex 0.603
Male 85 (44.4) 507 (46.3) 592 (46.0)
Female 137 (55.6) 654 (53.7) 791 (54.0)
Age 0.021
65-79 168 (76.8) 963 (84.0) 1,131 (83.1)
> 80 54 (23.92) 198 (16.0) 259 (16.9)
Average 73.75 +0.45 72.60 +0.19 73.18 +0.26 0.010
Residence area <0.001
Urban 132 (62.9) 858 (77.1) 990 (75.1)
Rural 90 (37.8) 303 (22.9) 393 (24.9)
Marital status (n = 1,371) 0.007?
Married 126 (61.9) 807 (71.8) 933 (70.4)
Bereaved/Divorced 92 (38.1) 346 (28.2) 438(29.6)
Household type 0.004
One-person 74 (28.1) 256 (17.2) 330(18.7)
Couple household 87 (38.9) 582 (46.4) 669 (45.4)
Other? 61 (32.9) 323 (36.4) 384 (35.9)
Education level (n = 1,378) 0.007
< Elementary 152 (64.4) 621 (51.0) 773 (52.8)
Middle 34 (17.0) 188 (16.3) 299 (16.4)
High 24 (12.7) 231 (21.3) 255 (20.1)
> University 10 (5.9) 118 (11.4) 128 (10.7)
Job status (n = 1,381) <0.001
Employed 46 (21.3) 499 (36.8) 475 (34.7)
Unemployed 176 (78.7) 730 (63.2) 906 (65.3)
Basic livelihood security program <0.001
Recipient 41 (16.5) 95 (7.0) 136 (8.3)
Non recipient 181 (83.5) 1,066 (93.0) 1,247 (91.7)
Average monthly household income (Won) (n = 1,381) 203.64 + 24.00 250.58 +11.10 227.11+13.33 0.075

Values are expressed as number (%) or mean = SE; Unweighted frequencies and weighted percentage are presented.
Dp-value from complex sampling analysis y? test.

2p-value from complex sampling analysis general linear model.

IAll households except one-person and couple household.
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Table 2. Anthropometric characteristics and subjective health status of subjects

Category Activity limited group Normal group Total p-value
(n=229) (n=1,161) (n=1,383)

Height (cm) (n = 1,373) 158.12 + 0.62 159.03 + 0.28 158.58 = 0.33 0.194
Weight (kg) (n = 1,382) 60.74 + 0.84 60.85 + 0.34 60.79 + 0.47 0.898
BMI (kg/m?) (n = 1,373) 24.19+0.23 23.99+0.11 24.09 + 0.14 0.398
Subjective health status <0.001

Very good 1(0.4) 54 (4.3) 55(3.7)

Good 13 (6.6) 248 (21.7) 261 (19.7)

Fair 64 (30.3) 629 (54.7) 693 (51.4)

Bad 86 (39.9) 164 (14.6) 250 (18.1)

Very bad 58 (22.8) 66 (4.7) 124 (7.1)

Average? 3.78 £ 0.06 2.94 + 0.03 3.36 £ 0.03 <0.001
Subjective body image (n = 1,381) 0.006

Very thin 20 (8.9) 81 (7.0) 101 (7.3)

Thin 49 (18.6) 152 (12.3) 194 (13.2)

Fair 77 (35.7) 543 (47.5) 620 (45.9)

Fat 60 (26.2) 312 (27.0) 372 (26.9)

Very fat 292 (10.6) 72 (6.2) 94 (6.7)

Average? 3.11+0.78 3.13+0.03 3.12+0.04 0.785
Subjective stress recognition (n = 1,379) 0.001

Stressed very often 6(2.9) 40 (2.6) 46 (2.7)

Stressed often 50 (24.4) 138 (11.8) 188 (13.5)

Stressed little 113 (50.5) 645 (57.6) 758 (56.6)

Rarely stressed 51(22.2) 336 (28.0) 387 (27.2)

Average® 2.92 + 0.06 3.11+0.03 3.01+0.03 0.005

Values are expressed as number (%) or mean = SE; Unweighted frequencies and weighted percentage are presented.

Yp-value from complex sampling analysis general linear model or x? test.

“Average on a 5-point scale (1 point: very good to 5 points: very bad).

9Average on a 5-point scale (1 point: very thin to 5 points: very fat).

“Average on a 4-point scale (1 point: stressed very often to 4 points: rarely stressed).
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Table 3. Eating habit of subjects

Category Activity limited group Normal group Total p-value?
(n=229) (n=1,161) (n=1,383)
Frequency of breakfast (per week) 0.027
5-7 times 200 (90.2) 1,082 (93.2) 1,282 (92.8)
3-4times 6(2.4) 36 (3.6) 49 (3.5)
1-2times 4(2.0) 16 (1.2) 20 (1.3)
Otimes 12 (5.4) 27 (2.0) 39(2.4)
Average 5.52+0.11 5.73+0.04 5.63+0.06 0.054
Frequency of lunch (per week) 0.692
5-7 times 199 (90.1) 1,069 (91.2) 1,268 (91.1)
3-4times 10 (3.6) 41(3.7) 51 (3.7)
1-2times 5(2.2) 26 (2.5) 31(2.4)
0 times 8 (4.1) 25 (2.6) 33(2.8)
Average 5.57+0.131 5.64 +0.05 5.60+0.08 0.546
Frequency of dinner (per week) 0.729
5-7 times 214 (96.8) 1,104 (95.0) 1,318 (95.3)
3-4times 6(2.0) 35(2.8) 41(2.7)
1-2times 1(0.5) 11 (1.0) 12(0.9)
Otimes 1(0.7) 11(1.9) 12(1.1)
Average 5.89+0.05 5.82+0.03 5.85+0.04 0.138
Frequency of eating out 0.004
> 2 times (daily) 1(0.3) 18 (1.8) 19 (1.6)
1 time (daily) 4(1.9) 31(2.8) 35(2.7)
5-6 times (weekly) 12 (5.9) 90 (7.6) 102 (7.4)
3-4times (weekly) 10 (4.3) 104 (9.8) 114 (9.1)
1-2 times (weekly) 59 (28.4) 332(28.4) 391 (28.4)
1-3 times (monthly) 69 (33.4) 397 (34.5) 466 (34.3)
< 1 time (monthly) 67 (25.8) 189 (15.1) 256 (16.5)
Average (monthly) 5.02+0.53 7.37 +0.38 6.19+0.34 <0.001
Eating accompanied: breakfast (n = 1,324) 0.040
Accompanied 107 (51.8) 687 (61.3) 794 (60.1)
Alone 99 (48.9) 431(38.7) 530 (39.9)
Eating accompanied: lunch (n = 1,319) 0.001
Accompanied 100 (44.2) 656 (58.6) 756 (56.6)
Alone 109 (55.8) 454 (41.4) 563 (43.4)
Eating accompanied: dinner (n = 1,359) 0.003
Accompanied 120 (54.8) 764 (67.9) 884 (66.1)
Alone 100 (45.2) 375 (32.1) 475 (33.9)

Values are expressed as number (%) or mean + SE; Unweighted frequencies and weighted percentage are presented.
Yp-value from complex sampling analysis general linear model or y? test.

https://e-jnh.org

AR o 17] B .2 G| 19 AH TS HAISH AT Table 59 2k WM

48 B8R S Model 1914 = B45H2-2 A 2)3F BE Qoo BEA S ze] 4
2ol A ETt 5.2 02 MU (p < 0.05 forall). ol L1 AHF 2 ATAFEISA W4
B U Model 20142 HEAUTO] A2l Vol B3840 e AL 1]

O} (p=0.053), 7L 9| T FYolA = 212 ol 7} Lhehba] st

BhrgtE, Tl Aube) ofjufx] AF 7)ol g2 AmEw SEA T (7113:14)0] FAT
(68:14:16)°1] H]3] BH3L20] o] 2] AlZ] 7)o} o] FolH 02 EQFT (p = 0.026), A1)

ol 4] A% 710182 SkTh (p = 0.011). iR 9] ofufx] A3 7]of SollAl= o2l 2}
o|7} gl Th (Table 6).
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Table 4. Daily intake of food groups in subjects

Food group (g) Model 1% p-value® Model 22 p-value®

Activity limited group ~ Normal group Total Activity limited group ~ Normal group Total

(n=2292) (n=1,161) (n=1,383) (n=2292) (n=1,161) (n=1,383)

Grain 252.02 + 8.93 244,18 + 3.42 248.10 + 4.95 0.396 269.59 +10.37 244.49 + 6.38 257.04 +7.69 0.001
Potatoes/starch 36.38+7.15 38.39+3.32 37.38+4.34 0.775 35.24 + 8.46 34.33+4.93 34.78 + 5.60 0.911
Sugar 3.79+0.70 5.72 +0.50 4,75+ 0.46 0.017 4.25 + 0.96 5.49+0.71 4.87 +0.77 0.083
Pulses 44.52 +7.72 41.77 £ 2.91 43.14+4.31 0.727 37.13 + 8.47 34.47 = 5.46 35.80+ 5.86 0.744
Seeds 3.70 £ 0.82 8.03+1.08 5.86+0.69 0.002 2.84 +1.87 5.88+1.11 4.36 +£1.41 0.014
Vegetables 257.83 + 14.96 318.32 + 8.60 288.07 £9.05 <0.001 285.97 + 20.03 318.03+15.32 302.00+16.09 0.039
Mushrooms 5.83+2.79 5.33+0.77 5.58+1.45 0.863 4.97 + 2.85 2.98+1.16 3.98+1.38 0.555
Fruits 136.34 £ 13.38 164.35 + 8.74 150.34 = 8.60 0.058 152.66 = 14.63 158.54+£12.58 155.60+11.79 0.669
Seaweeds 35.12+11.32 32.38 +3.85 33.75+6.24 0.810 38.33+13.07 28.21 + 6.07 33.27 +£8.17 0.407
Condiments 19.14 + 1.46 26.70 = 0.89 22.92 +0.88 <0.001 20.43 = 2.09 25.24 + 1.69 22.84+1.75 0.002
Meat 64.10+12.30 61.26 + 4.23 62.68 = 6.53 0.827 68.38+11.08 56.58 = 6.40 62.48 + 6.59 0.343
Eggs 19.16 = 3.05 25.96 +1.53 22.56+1.76 0.042 29.85 + 4.07 31.56 + 3.23 30.71+ 3.34 0.573
Seafood 89.98 + 14.03 112.41 +6.22 101.19 = 8.09 0.123 98.94 +17.99 101.74 = 8.54 100.34 +£11.96 0.851
Milk 59.15 + 8.65 70.23 = 4.98 64.69 = 5.13 0.254 73.04 +10.45 73.19 = 8.40 73.12 +8.23 0.987
Oil and fat 0.02+0.01 0.08 + 0.03 0.05 +0.02 0.052 0.03 +0.04 0.05+0.03 0.04 +0.03 0.399
(animal)
Oil and fat 3.14+0.37 3.75+0.24 3.44 +£0.23 0.167 3.98£0.54 4.14 + 0.45 4.06 + 0.45 0.701
(vegetable)
Beverages 39.87 +7.75 58.34 + 4.57 49.10 + 4.82 0.028 57.30+8.99 67.37+7.74 62.33 = 7.00 0.278
Alcohols 16.28 = 7.05 47.86 = 6.72 32.07 + 4.93 0.001 37.83+11.34 55.08 +11.62 46.46 + 25.90 0.077

Values are expressed as mean = SE.
YModel 1: Not adjusted.

?Model 2: Adjusted for energy intake and socio-demographic variables (age, residence area, marital status, household type, education level, job status, and

recipient of basic livelihood security program).
“p-value from complex sampling analysis general linear model.

Table 5. Energy and major nutrients intake of subjects

Category Model 1V p-value® Model 22 p-value®
Activity limited group  Normal group Total Activity limited group  Normal group Total
(n=222) (n=1,161) (n=1,383) (n=2292) (n=1,161) (n=1,383)
Energy (kcal) 1,424.49+ 39.83 1,587.78 +22.33 1,506.14+22.76 <0.001  1,537.51+49.20 1,614.24 + 37.98 1,575.88+36.66 0.115
Carbohydrate (g) 250.06 + 6.62 262.54 = 3.10 256.30 = 3.75 0.081 262.60 + 4.61 255.44 = 4.07 259.02 = 3.95 0.053
Protein (g) 47.30+1.74 55.52+1.13 51.41+1.06 <0.001 53.34+1.27 55.08 £ 1.05 54.21 +1.03 0.115
Fat (g) 23.35 £ 1.42 29.19 £ 0.82 26.27+0.89 <0.001 28.14 +1.32 29.05 £ 0.95 28.59+1.01 0.403
Vitamin A (ug RAE) 272.09 + 23.83 350.01+26.32 311.05+18.56 0.023 318.04 + 54.92 338.01+34.82 328.02+43.24 0.524
Thiamine (mg) 1.02 £ 0.04 1.14 + 0.02 1.08 + 0.02 0.001 1.07 £ 0.04 1.10+0.03 1.09 + 0.03 0.463
Riboflavin (mg) 1.00 + 0.05 1.24+0.03 1.12+0.03 <0.001 1.16 £ 0.05 1.22 £ 0.04 1.19+ 0.04 0.117
Niacin (mg) 9.09 + 0.44 10.22 + 0.21 9.65 = 0.25 0.019 9.73 + 0.42 9.79 £ 0.25 9.79+0.28  0.880
Vitamin C (mg) 50.01 + 3.78 62.57 £ 2.89 56.29 + 2.55 0.005 57.62 = 5.44 62.36 = 4.21 59.99 = 4.46 0.226
Calcium (mg) 392.59+ 25.91 479.29+12.90 435.94+14.98 0.002 423.16 + 25.58 450.91+17.80 437.04+18.06 0.274
Sodium (mg) 2,407.08 + 106.50 2,872.72 + 62.27 2,639.90+ 63.51 <0.001 2,716.28 = 124.40 2,884.94 + 94.43 2,800.61 = 96.67 0.116
Potassium (mg) 2,192.74 + 86.98 2,578.06 + 52.67 2,385.40+ 54.42 <0.001 2,384.97 + 91.36 2,493.22 + 63.74 2,499.10+ 70.22 0.131
Iron (mg) 9.54 +0.50 10.84 +0.23 10.19+0.29 0.017 10.24 = 0.49 10.34+0.33 10.29+0.35 0.834
Dietary fiber (g) 20.87 £ 0.91 24.86 = 0.55 22.87 +0.54 <0.001 21.52 + 1.00 22.93 + 0.84 292.22 +0.82 0.096
Water (g) 702.48 + 37.06 838.74 +19.32 770.61+21.59 0.001 791.81 + 40.90 825.17£29.08 808.99+31.18 0.341

Values are expressed as mean = SE.
YModel 1: Not adjusted.

?Model 2: Adjusted for energy intake and socio-demographic variables (age, residence area, marital status, household type, education level, job status, and

recipient of basic livelihood security program).
Jp-value from complex sampling analysis general linear model.
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Table 6. Energy contribution of carbohydrate, protein, and fat of subjects

Category Activity limited group (n = 222) Normal group (n = 1,161) Total (n = 1,383) p-value?
C:P:F 71:13:14% 68:14:16 69:13:15
Carbohydrate (%) 0.026
<55 15 (8.2) 142 (13.1) 157 (12.4)
55-65 34 (16.5) 238 (21.7) 2792 (21.0)
> 65 173 (75.3) 781 (65.2) 954 (66.6)
Protein (%) 0.540
<7 1(0.3) 12 (1.0) 13(0.9)
7-20 210 (94.0) 1,079 (92.8) 1,289 (93.0)
> 20 11 (5.7) 70 (6.2) 81(6.1)
Fat (%) 0.011
<15 145 (62.9) 618 (50.3) 763 (52.1)
15-30 68 (31.4) 483 (43.9) 551 (42.2)
> 30 9 (5.7) 60 (5.8) 69 (5.7)

Values are expressed as number (%) or mean; Unweighted frequencies and weighted percentage are presented.

Yp-value from complex sampling analysis general linear model.

?Adjusted for energy intake and socio-demographic variables (age, residence area, marital status, household type, education level, job status, and recipient of

basic livelihood security program).

Table 7. NAR for energy and major nutrients and MAR of subjects

Category Model 1? p-value® Model 29 p-value®
Activity limited group  Normal group Total Activity limited group Normal group Total
(n=229) (n=1,161) (n=1,383) (n=229) (n=1,161) (n=1,383)

NAR
Energy 0.80 = 0.02 0.89+0.01 0.84 +0.01 <0.001 0.84 +0.03 0.89+0.02 0.87 = 0.02 0.021
Protein 0.95+0.03 1.11+0.02 1.03+0.02 <0.001 1.01£0.03 1.10+ 0.02 1.07 £ 0.02 0.031
Vitamin A 0.44 +0.04 0.57 + 0.04 0.51+0.03 0.027 0.49 + 0.09 0.54 +0.05 0.51+0.07 0.405
Thiamine 0.93+0.03 1.04 +0.02 0.98 + 0.02 0.001 0.98 +0.04 1.00 = 0.02 0.99 +0.03 0.463
Riboflavin 0.75+0.04 0.93 £ 0.02 0.84 + 0.02 <0.001 0.84 = 0.04 0.90 £ 0.03 0.87 +0.03 0.037
Niacin® 0.61+0.03 0.68 +0.01 0.64 + 0.02 0.017 0.64 +0.03 0.65 +0.02 0.64 = 0.02 0.657
Vitamin C 0.50+0.04 0.63 +0.03 0.56 + 0.03 0.005 0.58 + 0.05 0.62 + 0.04 0.60 + 0.04 0.226
Calcium 0.53+0.04 0.64 + 0.02 0.58 £ 0.02 0.003 0.58 = 0.04 0.61 = 0.02 0.59 +0.02 0.384
Phosphorus 1.09 £ 0.04 1.29 + 0.02 1.19 + 0.02 <0.001 1.20+0.03 1.25+ 0.02 1.23 £ 0.02 0.120
Iron 1.16 + 0.06 1.30+0.03 1.23+0.03 0.021 1.21 +0.06 1.24 + 0.04 1.22 + 0.04 0.589

MAR 0.78 £ 0.03 0.91 + 0.02 0.84 + 0.02 <0.001 0.84 £ 0.03 0.88 £ 0.02 0.86 + 0.02 0.093

Values are expressed as mean =+ SE.

NAR, nutrition adequacy ratio; MAR, mean adequacy ratio.

YThe unit in Dietary Reference Intakes for Koreans 2015 is mgNE.
“Model 1: Not adjusted.

“Model 2: Adjusted for energy intake and socio-demographic variables (age, residence area, marital status, household type, education level, job status, and

recipient of basic livelihood security program).
“p-value from complex sampling analysis general linear model.
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Table 8. Index of nutritional quality for major nutrients of subjects

Category Model 1? p-value® Model 2 p-value®
Activity limited group ~ Normal group Total Activity limited group ~ Normal group Total
(n=2292) (n=1,161) (n=1,383) (n=2292) (n=1,161) (n=1,383)
Protein 1.18 + 0.02 1.24 £ 0.02 1.21+0.01 0.017 1.22 £ 0.03 1.26 = 0.02 1.24 £ 0.02 0.082
Vitamin A 0.54 £ 0.04 0.61 + 0.03 0.57 £ 0.03 0.177 0.57 £ 0.07 0.61 + 0.04 0.59 £ 0.05 0.409
Thiamine 1.11+0.03 1.14+0.01 1.12+0.01 0.407 1.10+ 0.04 1.12 + 0.02 1.11+0.03 0.437
Riboflavin 0.92 + 0.04 1.03 £ 0.02 0.98 + 0.02 0.011 0.97 £ 0.05 1.03 +0.03 1.00 = 0.03 0.132
Niacin? 0.75+0.03 0.77 £ 0.01 0.76 + 0.02 0.549 0.75+ 0.04 0.76 + 0.02 0.75+ 0.02 0.839
Vitamin C 0.61 + 0.04 0.69 +0.03 0.65 +0.03 0.086 0.65 + 0.06 0.69 + 0.04 0.67 + 0.05 0.362
Calcium 0.65 = 0.04 0.73 £ 0.02 0.69 + 0.02 0.063 0.67 = 0.04 0.70 + 0.02 0.68 + 0.03 0.477
Phosphorus 1.36+0.03 1.45+0.01 1.40 = 0.02 0.015 1.40 £ 0.04 1.44 +0.02 1.42 £ 0.03 0.298
Iron 1.45 + 0.07 1.48 £ 0.03 1.47 £ 0.04 0.672 1.41 +0.07 1.42 £ 0.04 1.41 +0.05 0.898

Values are expressed as mean = SE.

YThe unit in Dietary Reference Intakes for Koreans 2015 is mgNE.

?Model 1: Not adjusted.

Model 2: Adjusted for energy intake and socio-demographic variables (age, residence area, marital status, household type, education level, job status, and

recipient of basic livelihood security program).

“p-value from complex sampling analysis general linear model.

Table 9. Rates of poor nutrition intake and healthy eating practices of subjects

Category Activity limited group (n = 222) Normal group (n = 1,161) Total (n = 1,383) p-value®
Poor nutrition intake 0.001
Poor? 54 (23.3) 155 (13.0) 209 (14.4)
Normal 168 (76.7) 1,006 (87.0) 1,174 (85.6)
Healthy eating practice <0.001
Poor 169 (77.3) 737 (62.2) 906 (64.3)
well? 53 (22.7) 424 (37.8) 477 (35.7)

Values are expressed as number (%); Unweighted frequencies and weighted percentage are presented.
YThe rate of people whose energy intake is less than 75% of the estimated need and the intake of calcium, iron, vitamin A, and riboflavin are all less than the

average requirement.

IThe rate of people who satisfy at least two of the four indicators (fat intake within the allowed fat-to-energy ratio, sodium intake less than 2,000 mg per day,
total intake of fruits and vegetables is 500 g or more per day, checking nutrition label when selecting processed food).
Ip-value from complex sampling analysis general linear model.
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