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ABSTRACT

Objectives: This study was performed to investigate the associations of food security
with socio-demographic characteristics, nutrient intakes and mental health status among
older Korean adults.

Methods: This study was conducted using data from the 2008-2010 Korea National
Health and Nutrition Examination Survey (KNHANES). Subjects were 4,451 adults
aged 65~98 years. Food security was measured using a self-reported question on food
sufficiency of subjects’ household. Based on the answers, study subjects were classified
into secure, mildly insecure, moderately insecure, and severely insecure groups. Dietary
intake was estimated by 24-hour dietary recall. Nutrient intake was assessed by dietary
reference intakes (DRI). As for mental health status, the data on mental stress,
depression, and suicide ideation were used.

Results: Rate of food insecurity in older adults was 14.3%. Old age, being female, low
education, low income level, living alone, and discomfort in daily living were more
related to food insecurity. Means of nutrient intakes were significantly different
according to food security status. Intakes of calcium, potassium, and vitamin B, were
lower than recommended intakes in all groups. Consumption amounts of soy and
soybean products, vegetables, mushrooms, fruits, vegetable oils, meats, eggs, seafood,
and dairy products were lower in food insecure groups. Mental stress, depression, and
suicide ideation were higher in food insecure groups independent of the gender and
income level.

Conclusions: These present findings suggested that food security is related to mental
health as well as nutrition status in older Korean adults. A national system that include
food and psychosocial support programs for the elderly should be considered in order
to improve the overall health of older Korean adults.
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Table 1. Socio-demographic characteristics of the study subjects
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Characteristics Secure Mildly insecure Moderately insecure  Severely insecure PV
n 1,418 2,396 488 149
Age (year) 72.4+0.2% 73.1+0.2 73.6+0.3 739105 0.0004
Height (cm) 167.8+0.3 165.5+0.2 154.2+0.5 15653+ 1.1 < 0.0001
Weight (kg) 59.56+0.3 57.6£0.3 56.0£0.5 57.1£1.1 < 0.0001
BMI (kg/m?) 23.8+0.1 23.7£0.1 23.6+£0.2 23.7+0.4 0.669
Sex
Male 646 (44.9)% 991 (40.0) 157 (33.0) 50 (36.1) < 0.0001
Female 772 (55.1) 1,405 (60.0) 331 (67.0) 99 (63.9)
Education
Below elementary school 813 (61.5) 1,751 (76.9) 405 (85.4) 129 (85.0) < 0.0001
Middle school 171 (13.0) 240 (10.0) 38 ( 8.4) 12( 8.0)
High school 212(14.7) 201 ( 9.1) 20( 5.1) 5( 6.2
College or higher 146 (10.8) 79 ( 4.0) 6(1.1) 2(08)
Alcohol drinking
None 652 (47.9) 1,281 (56.6) 291 (60.9) 101 (70.0) < 0.0001
< 1/month ~2 — 4/month 410 (30.3) 601 (26.8) 118 (27.0) 29 (18.6)
2 - 3/week 133 (10.9) 162 ( 6.7) 20( 3.9) 4(1.6)
> 4fweek 149 (11.0) 236 ( 9.8) 42 ( 8.2) 14 (10.0)
Smoking
Current smoker 166 (12.2) 340 (15.1) 64 (16.1) 18 (15.8) 0.152
Moderate physical activity
None 890 (67.7) 1,639 (70.3) 314 (72.3) 99 (68.2) 0.592
1 - 2/week 118 ( 8.5) 227 ( 9.1) 40( 8.0) 11(7.4)
3 — 4fweek 124 ( 8.6) 169 ( 7.4) 33 ( 5.3) 10( 6.7)
5 — 7/week 209 (15.2) 341 (13.2) 81 (14.4) 28 (17.8)
Hypertension
Yes 688 (52.2) 1,094 (49.0) 222 (47.5) 75(561.6) 0.361
Diabetes
Yes 228 (16.3) 411 (18.8) 83(17.9) 25(14.3) 0.332

1) Analysis of variance (ANOVA) for contfinuous variables and Chi-square test for categorical variables

2) Mean =+ SE
3) N (%)



Table 1. Socio-demographic characteristics of the study subjects (continued)
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Characteristics Secure Mildly insecure insecure Severely insecure =)

n 1,418 2,396 488 149

Region
Urban area 902 (69.0)? 1,346 (61.7) 251 (62.3) 96(73.2) 0.047
Rural area 516 (31.0) 1,050 (38.3) 237 (37.7) 53 (26.8)

Income level
Low 199 (13.4) 634 (26.8) 177 (34.6) 57 (37.4) < 0.0001
Medium-low 245 (17.6) 642 (25.6) 161 (33.8) 49 (35.5)
Medium-high 378 (27.1) 570 (23.9) 96 (23.6) 25 (20.6)
High 549 (41.8) 497 (23.7) 36( 8.0) 9( 6.4

Job
No job 888 (69.0) 1,426 (67.5) 328 (73.3) 104 (71.2) 0.123
Manual worker 385 (25.7) 749 (28.7) 131 (24.3) 40 (26.9)
Brain worker 70( 5.3) 93( 3.9 10( 2.9) 2(1.8)

Family member
One 148 ( 9.1) 411 (14.6) 175 (29.6) 39(18.8) < 0.0001
Two or more 1,214 (90.8) 1,907 (85.4) 300 (70.4) 109 (81.2)

Marital status
Separated by death, divorced, separated 413 (32.8) 849 (41.9) 239 (51.1) 65(41.2) < 0.0001
Living with spouse 940 (67.2) 1,464 (58.1) 236 (48.9) 82 (58.8)

Daily activities
No difficutty 991 (75.7) 1,528 (66.5) 249 (53.4) 79 (57.6) < 0.0001
Somewhat difficult 312 (21.6) 628 (27.9) 174 (38.2) 61 (38.7)
Disable 42 ( 2.6) 116( 5.7) 46 ( 8.5) 8(37)

National Basic Livelihood Security System
Yes 34( 2.4) 179( 7.8) 95(18.4) 30(15.7) < 0.0001
No 1,321 (97.6) 2,133 (92.2) 380 (81.6) 118 (84.3)

Beneficiaries of Nufrition Food Support Program
Yes 29 ( 2.3) 98 ( 4.7) 55 (12.5) 27 (17.7) < 0.0001
No 1,388 (97.7) 2,298 (95.3) 433 (87.5) 122 (82.3)

1) Analysis of variance (ANOVA) for continuous variables and Chi-square fest for categorical variables

2) N (%)
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Table 3. Food items consumed according to the food security status”

Food items Secure Mildly insecure  Moderately insecure Severely insecure P? P for trend
n 1,418 2,396 488 149

Grains (Q) 288.4+ 4.29 3029+ 4.4 2820t 6.9 264.8+10.8 0.002 0.979
Potatoes (g) 366t 3.3 304126 307t 55 40.3+£10.9 0.761 0.554
Sweets (Q) 6.0+ 05 45+0.3 42+ 0.6 75+ 26 0.167 0.519
Soy and soybean products (g) 42,6+ 2.6 33.8+t1.8 289+ 3.9 361t 82 0.011 0.006
Nuts (Q) 3.3+ 06 24103 1.6+ 04 20+ 038 0.244 0.060
Vegetables (g) 3177+ 7.8 288.3+ 6.2 237.9+£10.8 273.6+24.3 < 0.0001 < 0.0001
Mushrooms (Q) 3.2+ 04 2.6+06 1.2+ 05 23+ 1.1 0.155 0.033
Fruits (Q) 168.0+ 9.3 124171 739+ 85 84.9+£18.2 < 0.0001 < 0.0001
Seaweeds 49+ 0.6 46+05 3.9+ 1.1 40+ 1.5 0.589 0.494
Drink and alcohol beverages (g) 93.6+10.3 77.0+ 6.0 48.5+11.0 749+22.4 0.246 0.139
Seasonings (Q) 282+ 1.2 26.8+0.9 242+ 2.2 23.0+ 3.9 0.520 0.146
Vegetable ails (g) 41+ 0.2 3.3+£0.1 28+ 0.3 26+ 04 0.005 0.0001
Meats (g) 526+ 4.0 48,6+ 4.2 326+ 5.7 355+ 9.9 0.006 0.021
EQgs (9) 10.0+ 038 8.3+0.7 71+ 1.2 53+ 1.7 0.043 0.019
Fish and shellfish (Q) 455+ 3.1 33.9+20 222+ 2.8 30.9+10.2 0.0002 0.0001
Milk and dairy products (g) 524+ 4.4 36.8+25 285+ 4.3 353+16.5 0.0003 0.002

1) Food consumptions were estimated by 24-hour recall and amount of foods were adjusted by age and sex.

2) Pvalues by the general linear model (GLM)
3) Mean £ SE
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Table 4. Mental Health of the study subjects according fo the food security status by the gender

Characteristics Secure Mildly insecure  Moderately insecure  Severely insecure PV
Male (n) 646 991 157 50
Mental stress 0.012
Yes 78 (11.9? 140 (15.3) 35 (22.6) 12(19.4)
No 543 (88.1) 798 (84.7) 114 (77.4) 38 (80.6)
Depression 0.011
Yes 59 ( 8.8) 116 (13.4) 25(18.8) 11 (19.7)
No 562 (91.2) 822 (86.6) 124 (81.2) 39 (74.9)
Suicide ideation 0.0001
Yes 83 (12.6) 162(17.9) 46 (30.4) 14 (25.1)
No 537 (87.4) 776 (82.1) 103 (69.6) 36 (74.9)
Female (n) 772 1,405 331 99
Mental stress < 0.0001
Yes 159 (21.8) 404 (31.1) 112 (40.1) 42 (44.7)
No 561 (78.2) 936 (68.9) 206 (59.9) 54 (55.9)
Depression < 0.0001
Yes 145 (19.4) 342 (26.8) 108 (36.3) 33 (34.6)
No 575 (80.6) 998 (73.2) 210(63.7) 65 (65.4)
Suicide ideation < 0.0001
Yes 176 (22.7) 464 (36.5) 147 (46.6) 54 (60.6)
No 543 (77.3) 875 (63.5) 171 (53.4) 44 (39.4)
1) P-values by Chi-square
2) N (%)

Table 5. Mental Health of the study subjects according fo the food security status by the income level

Characteristics Secure Mildly insecure  Moderately insecure  Severely insecure PV
Lower income (n) 444 1.276 338 106
Mental stress 0.0003
Yes 90 (19.6)? 316 (28.5) 106 (34.8) 38 (32.6)
No 334 (80.4) 905 (71.5) 219 (65.2) 67 (67.4)
Depression < 0.0001
Yes 63 (12.6) 278 (24.7) 95 (31.5) 35(33.9)
No 361 (87.4) 943 (75.3) 230 (68.5) 70 (66.1)
Suicide ideation < 0.0001
Yes 76 (16.5) 371 (32.0) 131 (40.2) 50 (49.5)
No 347 (83.5) 849 (68.0) 194 (59.8) 55 (50.5)
Higher income (n) 927 1.067 132 34
Mental stress 0.0001
Yes 136 (14.9) 220 (20.9) 36 (33.1) 12(39.3)
No 739 (85.1) 789 (79.1) 89 (66.9) 21 (60.7)
Depression 0.005
Yes 132 (14.8) 172 (17.9) 35(30.9) 6(17.4)
No 743 (85.2) 837 (82.1) 90 (69.1) 28 (82.6)
Suicide ideation < 0.0001
Yes 169 (18.0) 245 (26.2) 52 (38.6) 13(41.8)
No 705 (82.0) 764 (73.8) 73 (61.4) 21 (58.2)

1) P-values by Chi-square
2) N (%)
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Table 6. Mental Health of the study subjects according to the food security status by the household type

Moderately

Characteristics Secure Mildly insecure insecure Severely insecure Py
One person living alone (n) 148 411 175 39
Mental stress 0.065
Yes 31 (20.1)? 102 (27.1) 53 (33.9) 10(30.3)
No 117 (79.9) 302 (72.9) 120 (66.1) 29 (69.7)
Depression 0.027
Yes 33 (22.9) 104 (24.7) 55 (35.7) 14 (39.9)
No 115(77.5) 300 (75.3) 118 (64.3) 25 (60.1)
Suicide ideation < 0.0001
Yes 33 (21.8) 150 (37.2) 83 (47.5) 21 (55.1)
No 114 (78.2) 253 (62.8) 90 (52.5) 18 (44.9)
Family of two or more persons (n) 1,259 1,982 313 110
Mental stress < 0.0001
Yes 205 (16.9) 442 (24.4) 94 (34.6) 44 (36.0)
No 983 (83.1) 1,432 (75.6) 200 (65.4) 63 (64.0)
Depression < 0.0001
Yes 171 (13.8) 354 (20.9) 78 (28.5) 30 (26.6)
No 1,017 (86.2) 1,520 (79.1) 216 (71.5) 79 (73.4)
Suicide ideation < 0.0001
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