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Health and Nutrition Examination
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ABSTRACT

Purpose: This study examined the dietary behavior, health status and nutrient intake by
considering the level of household income of elderly people using data obtained from the
Korea National Health and Nutrition Survey (KNHANES VII) 2018.

Methods: The study subjects were 1,355 elderly people over 65 years old (558 men, 797
women). Based on their household income, participants were classified into three groups:
low-income, middle-income, and high-income. The variables consisted of general
characteristics, dietary behavior, health status, health related behavior, and dietary intakes.
Dietary data were estimated by the 24-hour dietary recall.

Results: In men, the low-income group encompassed older, less educated, less employed,
and living with family of first generation. However, in women, there were no differences in
employment by the level of income, and women living alone had lower income than subjects
living with family. Elderly men in the high-income group had a significantly higher level of
nutrient intake (energy, protein, fat, phosphorous, riboflavin, niacin and vitamin C). Men in
the low-income group consumed a significantly lower intake of fruits, seaweeds and eggs,

including total food. Women in the low-income group had significantly less intake of protein,

fat, calcium, phosphorous, iron, vitamin A, riboflavin, and niacin whereas women in the

39

ssaaduIjwx §s§ Aq pejessusn


http://creativecommons.org/licenses/by-nc/3.0/
http://creativecommons.org/licenses/by-nc/3.0/
https://orcid.org/0000-0003-2883-2725
https://orcid.org/0000-0003-2883-2725
https://orcid.org/0000-0003-2883-2725
https://orcid.org/0000-0003-2883-2725
http://crossmark.crossref.org/dialog/?doi=10.4163/jnh.2021.54.1.39&domain=pdf&date_stamp=2021-02-22

IJNHS

H H] Journal of Nutrition and Health

https://e-jnh.org

high-income group had significantly higher intake of sugar & sweet, eggs, and beverages,
including total food.

Conclusion: These results suggest that the level of household income is an important factor
that influences food and nutrient intake in the Korean elderly. The socioeconomic status
needs to be considered differently among elderly men and women when implementing food
assistant programs and designing nutrition education programs.

Keywords: household income, Korean elderly, health status, food and nutrient intake
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Table 1. General characteristics of the subjects according to the household income levels

Characteristics Male (n = 558) p-value” Female (n = 797) p-value
Low income Middle income  High income Low income Middle income  High income
(n=231) (n =253) (n =74) (n = 492) (n =303) (n=72)
Age (yrs) <0.001 <0.001
65-74 88 (39.5) 174 (72.6) 61(82.5) 194 (41.9) 216 (65.6) 50 (60.5)
>75 143 (60.5) 79 (27.4) 13 (17.5) 298 (58.1) 87 (34.4) 22 (39.5)
Residential area 0.012 <0.001
Urban 160 (75.6) 200 (81.4) 68 (92.7) 274 (69.2) 237 (82.2) 65 (89.8)
Rural 71 (24.4) 53 (18.6) 6(7.3) 148 (30.8) 66 (17.8) 7(10.2)
Education level <0.001 <0.001
Elementary school or lower 120 (46.8) 70 (27.7) 16 (24.7) 350 (81.5) 184 (62.9) 34 (49.2)
Middle school 53 (24.1) 49 (18.0) 7(9.1) 39 (9.7) 53(15.3) 15 (18.8)
High school 45 (21.7) 85 (34.9) 26 (33.1) 29 (5.9) 45 (15.7) 13 (20.1)
College or higher 13 (7.4) 49 (19.4) 95 (33.1) 11 (2.9) 21 (6.1) 12 (12.0)
Employment <0.001 0.47
Employed 64 (24.3) 121 (47.5) 45 (60.5) 110 (24.6) 94 (29.6) 22 (26.4)
Unemployed 167 (75.7) 132 (52.5) 29 (39.5) 312 (75.4) 209 (70.4) 50 (73.6)
Family type <0.001 <0.001
Single 46 (18.3) 20 (6.4) 4 (4.8) 210 (47.2) 46 (13.7) 4 (7.0)
First generation 147 (59.0) 163 (64.8) 28 (37.0) 132 (27.0) 128 (36.0) 20 (28.0)
> Second generation 38 (22.7) 70 (28.9) 42 (58.2) 80 (25.7) 129 (50.3) 48 (65.0)
Values are presented as number (weighted %).
"The p-value from y? test.
https://e-jnh.org https://doi.org/10.4163/jnh.2021.54.1.39 43
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Table 2. Dietary behaviors of the subjects according to the household income levels

Variables Male (n = 558) p-value” Female (n =797) p-value
Low income  Middle income  Highincome Low income  Middleincome  Highincome
(n=231) (n=253) (n=74) (n = 422) (n=303) (n=72)
Frequency of eating out <0.001 0.005
> 7 times/wk 9 (4.2) 23 (9.9) 16 (26.4) 8 (2.1) 8 (2.4) 6(8.3)
5-6 times/wk 15 (7.0) 20 (8.1) 13 (22.3) 13 (3.5) 95 (8.7) 4(7.)
3-4 times/wk 15 (8.1) 34 (10.7) 8 (10.4) 30 (6.5) 31(9.5) 2 (1.6)
1-2 times/wk 60 (27.5) 87 (36.7) 16 (17.7) 109 (25.9) 86 (28.3) 31 (44.5)
< once/wk 132 (53.9) 89 (34.7) 21 (23.2) 262 (62.6) 153 (51.0) 29 (38.5)
Breakfast with companion? (n = 1,303) 0.663 <0.001
Yes 156 (70.0) 172 (71.0) 50 (64.4) 159 (38.8) 192 (61.6) 49 (72.0)
No 63 (30.0) 73 (29.0) 923 (35.6) 246 (61.2) 101 (38.4) 19 (28.0)
Lunch with companion? (n =1,281) 0.004 0.235
Yes 132 (60.1) 164 (65.6) 60 (84.8) 179 (47.4) 169 (55.5) 40 (53.9)
No 79 (39.9) 78 (34.4) 13 (15.2) 209 (52.6) 126 (44.5) 32 (46.1)
Dinner with companion? (n =1,345) 0.019 <0.001
Yes 165 (68.4) 208 (82.9) 66 (86.5) 199 (48.0) 9299 (71.5) 57 (73.8)
No 65 (31.6) 43 (17.1) 8 (13.5) 218 (52.0) 80 (28.5) 14 (26.2)
Nutrition education 7 (4.5) 17 (6.8) 6 (8.5) 0.531 43 (9.7) 24 (7.9) 6 (12.4) 0.417
Nutrition label recognition 64 (32.1) 123 (47.4) 43 (61.9) <0.001 127 (28.8) 148 (47.5) 45 (58.5) <0.001
Values are presented as number (weighted %).
"The p-value from y? test. ?Data excluded: not applicable (meal frequency less than twice a week).
https://e-jnh.org https://doi.org/10.4163/jnh.2021.54.1.39 44
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Table 3. Health status according to the household income levels

Characteristics Male (n = 558) p-value® Female (n =797) p-value
Lowincome  Middle income Highincome Lowincome  Middle income Highincome
(n=231) (n=253) (n=74) (n =4292) (n=303) (n=72)

Self-reported health status (n =1,355) 0.004 0.064
Good 44 (19.9) 73 (31.1) 30 (40.6) 57 (14.9) 56 (17.1) 17 (25.5)

Fair 108 (48.5) 124 (49.4) 31(40.3) 197 (45.6) 149 (50.9) 38 (53.8)
Poor 79 (31.6) 56 (19.5) 13 (19.1) 168 (39.5) 98 (31.9) 17 (20.7)

Difficulty in chewing (n =1,351) <0.001 0.110
Yes 120 (46.9) 73 (26.7) 924 (25.3) 183 (41.7) 116 (40.2) 17 (24.9)

Prevalence of obesity” (n =1,323) 0.070 0.847
Under weight 5(2.0) 7(1.6) - 9(2.3) 5(27) -

Normal 97 (43.3) 72 (27.8) 19 (30.1) 129 (31.1) 103 (35.3) 95 (33.9)
Pre-Obesity 55 (26.4) 77 (33.9) 926 (33.8) 97 (23.6) 71 (24.9) 20 (24.3)
Obesity 67 (28.3) 95 (36.7) 28 (36.0) 171 (43.0) 119 (38.3) 26 (41.8)

Prevalence of diabetes? (n =1,263) 0.993 0.624
Normal 82 (39.6) 99 (40.8) 927 (37.9) 181 (45.3) 121 (41.8) 33 (46.1)

Fasting blood glucose 64 (32.4) 79 (32.4) 27 (35.1) 106 (28.8) 100 (34.1) 23 (34.8)
Diabetes 64 (28.0) 62 (26.8) 18 (27.0) 100 (25.9) 64 (24.0) 13 (19.1)

Prevalence of hypertension® (n =1,351) 0.51 0.041
Normal 47 (19.2) 49 (19.3) 13 (19.7) 48 (10.0) 54 (17.0) 12 (12.4)
Pre-hypertension 38 (15.6) 51(21.2) 18 (25.6) 64 (14.9) 56 (18.8) 14 (18.1)
Hypertension 145 (65.2) 153 (59.5) 43 (54.7) 309 (75.1) 192 (64.3) 45 (69.5)

Hypercholesterolemia® (n = 1,263) 59 (28.3) 65 (24.6) 28 (35.6) 0.299 169 (43.7) 132 (44.9) 33 (45.0) 0.960

Hypertriglyceridemia® (n = 1,129) 21 (8.5) 28 (14.8) 6 (8.3) 0.102 44 (13.1) 23 (10.7) 7 (13.1) 0.720

Values are presented as number (weighted %).

SBP systolic blood pressure; DBP, diastolic blood pressure.

"Obesity: under weight, < 18.5 kg/m? normal, > 18.5 to < 23.0 kg/m?; pre-obesity, > 23.0 to < 25.0 kg/m? obesity, > 25.0 kg/m?2. ?Diabetes: normal, < 100 mg/dL;
fasting blood glucose, > 100 to < 126 mg/dL; diabetes, > 126 mg/dL. Hypertension: normal (< 120 mmHg for SBP, < 80 mmHg for DBP); pre-hypertension (> 120 to
<140 mmHg for SBP, > 80 to < 90 mmHg for DBP); hypertension (> 140 mmHg for SBP, > 90 mmHg for DBP). “Hypercholesterolemia: cholesterol > 240 mg/dL. ¥
Hypertriglyceridemia: triglyceride > 200 mg/dL. ®y? analysis by household income.
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Table 4. Health-related lifestyle factors according to the household income levels

Characteristics Male (n = 558) p-value” Female (n =797) p-value
Lowincome  Middle income  High income Lowincome  Middle income  Highincome
(n=231) (n=253) (n=74) (n =429) (n=303) (n=72)

Alcohol drinking (n =1,033) 0.012 0.439
None 65 (27.8) 63 (27.5) 8 (11.7) 103 (40.7) 74 (42.8) 18 (35.1)
<1time/month 38 (19.1) 46 (18.5) 15 (15.7) 114 (43.6) 94 (38.6) 15 (40.2)

2-4 times/month 42 (20.9) 49 (21.5) 13 (14.8) 24 (8.7) 929 (10.5) 7 (16.4)
2-3 times/week 23 (9.5) 45 (18.9) 14 (25.0) 17 (6.7) 10 (4.6) 2 (4.3)
> 4 times/week 46 (22.7) 34 (13.7) 19 (32.9) 3(0.9) 8 (3.5) 2 (4.0)

Smoking status (n = 1,352) 0.238 0.755
Current smoker 37 (15.0) 43 (17.4) 6 (7.9) 8 (1.4) 4(0.9) 1(1.5)

Frequency of walking (n =1,346) 0.518 0.873
None 66 (26.9) 57 (20.1) 12 (17.7) 129 (30.7) 81(28.9) 21 (34.0)

1-2 day/week 30 (11.8) 35 (13.3) 10 (12.4) 54 (13.6) 44 (13.8) 12 (18.4)
3-4 day/week 32 (14.0) 37 (14.2) 13 (16.4) 72 (17.6) 54 (20.4) 10 (14.3)
5-6 day/week 25 (10.3) 40 (16.1) 8(8.7) 51(12.2) 49 (14.3) 12 (13.2)
Everyday 76 (37.0) 84 (36.3) 31(44.8) 110 (25.9) 75 (22.6) 16 (20.1)

Frequency of muscle exercise (n =1,355) 0.001 0.063

None 180 (78.8) 181 (69.3) 35 (44.4) 387 (91.1) 260 (88.1) 67 (94.6)
1-2 times/week 5(2.9) 16 (6.4) 6 (11.1) 9 (2.4) 1 (3.1) -
3-4 times/week 11 (4.4) 14 (5.1) 1 (17.1) 5(0.8) 13 (4.1) 2 (1.9)

> 5 times/week 35(13.9) 42 (19.2) 29 (27.4) 21 (5.7) 19 (4.7) 3(3.5)

Stress recognition (n = 1,351) 0.164 0.026
More stress 36 (14.2) 925 (8.9) 923 (17.3) 96 (24.8) 62 (20.3) 11 (11.6)

Values are presented as number (weighted %).

Vy? analysis by household income.

https://e-jnh.org
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Table 5. Daily nutrient intakes according to the household income levels

Characteristics Male (n = 558) p-value” Female (n =797) p-value
Low income Middle income High income Low income Middle income High income
(n=231) (n =254) (n=74) (n =429) (n=303) (n=72)

Energy (kcal) 1,792.1 + 54.2 1,924.9 + 46.4 2,049.7 £ 87.8 0.040 1,435.6 = 31.3 1,530.0 + 36.8 1,637.0 £ 113.0 0.050
Protein (g) 61.0 2.2 65.6+1.8 78.6 + 4.3 0.002 461+1.3 51.3+1.4 57.7+3.6 0.001
Fat (g) 28.9+1.8 32.8+1.4 39.3+£2.2 0.002 21.5+1.0 26.1+1.0 32.8+2.5 <0.001
Carbohydrate (g) 297.4 +9.8 316.4 £7.2 322.1+15.3 0.272 260.5 £ 6.1 270.0 £ 6.8 274.5 +22.0 0.517
Dietary fiber (g) 25.8+1.4 29.1+1.1 31.9+2.0 0.037 22.3+0.9 24.1+0.9 24.8 +2.5 0.203
Ca (mg) 483.5 £ 27.0 5471+ 26.8 613.3 +£55.9 0.083 374.6 £13.2 433.6 +20.3 431.2 + 33.1 0.020
P (mg) 979.8 + 36.7 1,073.8 £29.8 1,242.0 + 68.5 0.004 755.2 + 21.4 8471+ 24.0 904.1+54.3 0.001
Fe (mg) 12.8 0.9 13.0+0.4 14.6 + 0.7 0.088 9.3+0.3 10.4 £ 0.3 10.6 + 0.6 0.020
Na (mg) 3,187.9 £134.0 3,348.3£127.8 3,537.9 + 201.0 0.376 2,385.5 £ 93.1 2,480.3 = 81.1 2,814.2 +282.3 0.315
K (mg) 2,621.3£103.0  2,901.0 + 88.5 3,297.3 £ 220.9 0.018 2,229.9 + 87.1 2,406.4 +71.2 2,545.7 £ 209.4 0.139
Vitamin A (UgRAE) 324.5 +24.0 336.9+15.9 354.0 + 31.6 0.754 242.9 £12.5 292.8 +15.6 363.3 £48.7 0.005
Thiamine (mg) 1.3+£0.0 1.3+ 0.0 1.4 + 0.1 0.319 1.0 £ 0.0 11+0.0 11+ 0.1 0.862
Riboflavin (mg) 1.2+ 0.1 1.4+ 0.1 1.7+ 0.1 0.001 1.0 £ 0.0 11+0.0 1.3+0.1 <0.001
Niacin (mg) M.4+0.4 12.5+0.4 14.0 £ 0.9 0.031 8.5+0.2 9.3+0.3 10.0 £ 0.7 0.01
Vitamin C (mg) 44.7 + 3.8 63.5+5.2 77.4 +16.5 0.009 44.0 +2.8 51.6 £3.1 59.6 +11.3 0.112
Energy contribution

Carbohydrate (%) 70.8+0.8 69.9+0.7 66.0 £1.0 <0.001 73.9 £ 0.6 71.6 + 0.6 66.9 +1.3 <0.001

Protein (%) 14.3+0.3 14.4 £ 0.2 16.0 £ 0.6 0.021 13.0 £ 0.2 13.5+0.2 14.8 + 0.8 0.029

Fat (%) 14.9+0.7 15.8+ 0.6 18.0 £ 0.7 0.004 13.2 £ 0.5 14.9+0.5 18.3+0.8 <0.001
Values are presented as mean + SE.
"The p-value from analysis of variance.
Table 6. Daily food intakes according to the household income levels
Characteristics Male (n = 558) p-value” Female (n =797) p-value

Low income Middle income High income Low income Middle income High income
(n =231) (n = 253) (n=74) (n = 422) (n =303) (n=72)
Total food 1,234.6 = 46.7 1,503.3 +52.3 1,790.9 +149.4 <0.001 1,055.5 +33.2 1,172.9 + 35.2 1,336.8 = 121.3 0.006
Cereals 292.7 +10.9 297.1+ 8.0 307.1+23.6 0.840 256.8 + 6.7 265.2 + 8.6 250.9 £16.5 0.619
Potatoes and starches 20.8 +4.4 39.3+7.6 30.0+7.0 0.083 29.5+5.0 26.2 + 4.1 44.8 +923.6 0.696
Sugars & sweet 6.1+1.2 6.3+0.6 8.2+2.4 0.736 3.8+0.4 6.3+0.8 131 +£3.3 <0.001
Legumes 45.3+5.3 51.0 £ 6.0 57.0 £12.1 0.538 40.7+5.0 43.4+6.8 37.8+8.9 0.880
Seeds and nuts 6.6 +1.6 8.6 +1.4 14.7 + 4.2 0.188 8.7+92.8 9.3+2.3 12.4 +3.6 0.716
Vegetables 326.0 +17.6 356.6 +14.2 377.7 +30.3 0.283 269.5 £11.8 270.1+10.4 271.3 = 31.1 0.998
Mushrooms 5.4 £1.7 3.3+0.7 6.2+2.6 0.354 3.3+1.0 31+0.7 3.0+£0.9 0.968
Fruits M4.1+14.2 195.5£17.9 246.6 + 44.2 <0.001 153.7 +15.8 192.5 +17.6 196.1+31.0 0.174
Seaweeds 19.2 + 3.9 39.5+7.6 36.1+10.7 0.035 19.9 + 3.5 31.6 £5.5 22.4 +10.3 0.167
Meat 68.6 = 8.6 76.3+9.1 94.9 +14.0 0.244 46.2 £ 6.3 531+4.9 55.2+11.2 0.663
Eggs 18.2+3.4 25.8 +2.8 32.6 +5.0 0.032 13.7+1.4 18.8 +1.9 34.8+5.6 <0.001
Fishes and shellfishes 96.4 +12.8 113.3+11.0 125.7 £ 21.3 0.422 77.8+9.5 78.6 = 8.1 101.9 + 28.4 0.723
Milk & dairy products 51.0 + 8.1 54.5+8.3 104.2 + 34.7 0.337 57.3+6.0 63.5+8.4 83.7+14.0 0.223
Beverages 44.6 =10.0 70.8 +8.4 147.9 +47.3 0.058 43.0+5.8 721 +8.5 147.4 + 31.1 <0.001
Alcohol 80.6 £16.4 129.6 + 22.3 155.1+45.6 0.128 6.4+2.4 10.5+ 4.6 24.9 +11.4 0.254
Values are presented as mean =+ SE.
"The p-value from analysis of variance.
9l BE 45| Lrobal 42 ehat2 o] H] o] 9] £ 4 50| HolALE Ty
I Aol M A5 = = ol A A FH]&o] f-ofshAl &2 Til% HAT
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