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Socio-economic status is associated with the risk of inadequate energy intake
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ABSTRACT

Purpose: This study was conducted to evaluate the factors influencing inadequate energy intake among Korean elderly.
Methods: Our study included 1,869 elderly people (over 60 years old) who completed a dietary survey from the fifth Korean
NHANES (2010), Factors that could affect the nutritional status of the elderly included age, family status, socio—economic
factors (education, family income, livelihood security, employment), and health related factors (having chronic disease,
functional status, diet therapy, depression, and suicidal thoughts). Energy and protein intake were assessed using the
dietary intake data from 24hr recall method. Results: The percentage of people who consumed energy less than 75% of
EEA for Koreans was 23.7% in men, 31.1% in women, The carbohydrate contribution to the total energy intake in the
inadequate energy intake group was significantly higher than that in the adequate intake group (p { 0.05). Factors
significantly related to inadequate energy intake after adjusting for age, family status, education, family income, employment,
functional status, and suicidal thoughts were education (OR: 1,480 in men, 1,614 in women) and employment (OR: 1,751 in
men, 1,464 in women), age 70 years or older in men (OR: 1,475), and living with family but without spouse in women (OR:
1.496). Conclusion: In summary, the results imply that energy intake of elderly would be affected by the status of social
environment with aging and nutrition—related policy for Korean elderly should be based on the social status as well as

health related conditions,
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Table 1. Profile of inadequate energy intake among Korean elderly by sex

Male (n=826) Female (n=1,043)
Variables Adequate) Inadequate Adequate Inadequate P
P o (by sex)
n (%) n (%) n (%) n (%)
Age (Mean SD) 68.83+6.1 71.6+73  0.000? 69.66 %67 709+79  0.013 0.08
60 ~ 69 years 366 (58.1) 78 (39.8) 5 394 (54.8) 149 (46.0) 0.000
Age 0.000% 0.008
>70years 264 (41.9) 118 (60.2) 325 (45.2) 175 (54.0) 0.113
Partner? 585 (92.9) 169 (86.2) 415(57.7) 155 (47.8) 0.026
Family status Ofthers 21 (3.3) 13 (6.6) 0.008 173 (24.1) 114 (35.2) 0.093 0.511
Living alone 24 (3.8) 14 (7.1) 131(18.2) 55(17.0) 0.242
. > High 392 (62.2) 104 (53.1) 194 (27.0) 74 (22.8) 0.024
Education N 0.022 0.157
<Middle 238 (37.8) 92 (46.9) 525 (73.0) 250 (77.2) 0.085
L 5 > Middle-low 381 (60.5) 101 (51.5) 358 (49.8) 171 (52.8) 0.000
Family income®! 0.027 0.372
low 249 (39.5) 95 (48.5) 361 (50.2) 153 (47.2) 0.273
o . No 623 (99.0) 190 (97.4) 684 (95.3) 300 (92.9) 0.000
Livelihood Security 0.087 0.118
Yes 6(1.0) 5(2.6) 34 (4.7) 23(7.1) 0.502
Employed 336 (56.1) 69 (38.1) 223 (33.1) 69 (23.7) 0.020
Employment 0.000 0.003
Unemployed 263 (43.9) 112 (61.9) 450 (66.9) 222 (76.3) 0.162
o 6 No 221 (35.1) 67 (34.2) 171 (23.8) 80 (24.7) 0.016
Chronic disease?! 0.818 0.751
Yes 409 (64.9) 129 (65.8) 548 (76.2) 244 (75.3) 0.004
. ; Independent 497 (83.0) 136 (75.1) 498 (74.0) 200 (67.8) 0.002
Functional status”) 0.018 0.048
Dependent 102 (17.0) 45(24.9) 175 (26.0) 95(32.2) 0.202
. No 494 (78.8) 146 (74.5) 536 (75.0) 234 (72.4) 0.001
Diet therapy 0.207 0.391
Yes 133 (21.2) 50 (25.5) 179 (25.0) 89 (27.6) 0.110
. No 541 (90.3) 161 (89.0) 545 (80.9) 224 (77.0) 0.004
Depression 0.591 0.169
Yes 58 (9.7) 20 (11.0) 129 (19.1) 67 (23.0) 0.109
L . g No 519 (86.6) 152 (84.0) 508 (75.5) 199 (68.6) 0.011
Suicidal ideation® 0.365 0.027
Yes 80 (13.4) 29 (16.0) 165 (24.5) 91 (31.4) 0.060

1) Unsatisfactory group: under 75% of EER, satisfactory group: more than 75% of EER  2) p value for t-test by each variables in same sex
3) p value for chi-square tests by each variablesin same sex  4) With partner: include with partner, with others  5) Family income, low:
Q1 of income quartile (Q)  6) Chronic disease: 18 diseases including circulatory disease, musculoskeletal disease, respiratory disease,
metabolic disease, digestive disease, cancer  7) Functional status: Whether activity limitations, “Yes" or “No™  8) Suicidal ideation:
Thoughts of suicide

Table 2. Intakes and distribution of macronutrients contribution of energy intakes among Korean elderly by sex

Male (n=826) Female (n=1,043) o
e
Total energy (kcal) 2,036.221.112,276.2+22.41,291.5+40.5 0.000? 1,522.6+18.7 1,760.2+13.8 979.3+20.6 0.000 0.000
Carbohydrate (g) 347.4+3.7  382.4+09 238.6+7.1 0.000 289.3+3.3 3327+29 190.8+43 0.000 0.000
Total fat (g) 31.4£0.7 36.2+17.0 17.0%£1.6 0.000 20.3+0.6 24.1+0.5 11.5£0.8 0.000 0.000
Total protein (g) 70.6£1.0 79.7%1.3 42.7+23 0.000 49.1+£0.9 57.0+0.7 30.7+1.1  0.000 0.000
% of EERY 99.3+£348% 111.2£30.7 6124124 0.000Y 9192316 1069256 587129 0.000 0.000
% of protein EAR® 117.7£59.1 132.6+58.4 68.0+£23.9 0.000 101.6+48.1 118.5+46.5 63.7+243 0.000 0.000
% Energy from CHO’! 72.1%£10.1 709+102 757+£9.0 0.000 76.0+8.9 752+9.2 77.6+£8.1 0.000 0.000
% Energy from Fat®! 13.8%£7.7 14.6+7.9 11.2£6.6  0.000 11.4£6.6 120+ 6.8 10.2+£59 0.000 0.000
% Energy from Protein?! 142+40 14.5+ 4.1 13.1+3.7  0.000 12.6+3.5 12.8+3.5 128+3.4 0.028 0.000

1) Mean+SE  2) p value adjusted for age (by GLM analysis)  3) Mean+SD  4) p value for t-test by each variables in same sex
5) EER: estimated energy requirements  6) Estimates average requirements  7) Proportion of energy from carbohydrate
8) Proportion of energy fromfat  9) Proportion of energy from protein
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Table 3. Mdjor food sources of energy intakes among Korean elderly by sex

Male (n =826) Female (n=1,043)
Food Total Satisfactory  Unsatisfactory Total Satisfactory  Unsatisfactory
Rank Intake (kcal)!!  (n=630) (n=19¢) Rank Intake (kcal)  (N=719) (n=324)
White rice 1 902.0 1 1 1 747.6 1 1
Soju 2 77.1 2 8 37 4.7 40 31
Pork 3 59.8 3 11 8 24.0 7 11
Coffee 4 43.9 4 2 7 24.2 11 5
Barley 5 39.4 7 3 3 38.4 3 2
Rice cake 6 39.2 5 6 2 45.2 2 4
Glutenousrice 7 37.7 9 5 4 33.0 4 3
Noodles 8 36.0 6 7 6 24.5 6 10
Soybean 9 35.5 11 4 5 25.0 8 7
Breads 10 34.4 10 10 13 18.6 13 13
Beef 11 34.3 8 19 12 20.9 10 16
Makkoli 12 24.4 12 25 106 1.2 926 163
Apple 13 24.2 14 18 11 21.5 12 9
Ramyeon 14 23.5 13 22 16 14.7 16 18
Milk 15 22.8 15 12 9 23.4 9 8
Sugar 16 21.9 16 15 20 11.6 20 14
Tofu 17 18.7 18 13 17 13.5 17 17
Brownrice 18 18.4 20 9 14 17.7 15 )
Egg 19 18.2 19 16 18 12.4 18 20
Soybean oil 20 17.0 17 27 22 9.7 22 25
Kimchi, cabbage 14 15
Sweet potato 20 10 22.8 5
Soybean paste 17 19 12.3 19 12
Mandarin 19
Persimmon 15 16.7 14
1) Sum of energy intake divided by number of object
Table 4. Environmental factors associated with inadequate energy intake by sex using logistic regression analysis'!
Male (n =826) Female (n=1,043)
Variables
OR? 95%Cl OR 95%ClI
Age 60~69 years 1 1
>70years 1.475 1.009 ~ 2.156 1.205 0.893 ~ 1.626
Partner 1 1
Family status Others 1.923 0.853~4.332 1.496 1.062 ~ 2.098
Living alone 1.529 0.746 ~3.134 1.019 0.680 ~ 1.527
i 2 High school 1 1
Education N
< Middle school 1.480 1.028 ~ 2.131 1.614 1.074 ~2.425
o > Middle-low 1 1
Family income
low 1.000 0.688 ~ 1.454 0.834 0.610~1.139
Employed 1 1
Employment
Unemployed 1.751 1.202 ~ 2.551 1.464 1.053 ~2.037
Functional status Independent ] ]
Dependent 1.439 0.939 ~2.203 1.212 0.881 ~1.667
. No 1 1
Suicidal thoughts Yes 0.952 0.577 ~1.570 1.249 0,906~ 1.722

1) Logistic regression analysis comparing unsatisfactory group (under 75% of EER) with satisfactory group (more than 75% of EER)
2) OR, odds ratio; Cl, confidence interval
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