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Abstract Food insecurity is associated with poor health outcomes. In particular, previous studies marked the adverse
outcomes on mental health. This study examined the association of food insecurity and mental health in Korean adults
using the data from the 2013 Korean National Health and Nutrition Examination Survey (KNHANES). The study
population was 5,685 adults in Korea. Food insecurity was examined using 18-items. A diagnosis of depression was
considered to be depression. Depressive symptoms were defined as more than 2 weeks of depression feelings.
Multivariate logistic regression models examined the associations between food insecurity and depression and
depressive symptom. The overall prevalence of depression was 3.8% in the participants. Food insecurity was
associated significantly with depression and depressive symptom in the unadjusted and age and sex adjusted model.
Food insecurity was associated with depression, depressive symptoms in the multivariate logistic regression model
(OR:3.49, OR:3.70). Marginal food insecurity was not associated with depression in the multivariate logistic regression
model. The results showed that food insecurity is associated with depression and depressive symptoms in adults.
Multi-disciplinary interventions are needed including nutrition, health, health policy, and a healthy environment for
the food insecurity group to achieve a better health outcome, especially mental health.
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Table 1. General characteristics of participants

Full food Marginal food . .
Total . . . Food insecurity
security msecurity p-value
n % n % n % n %
Age (Mean, SD) 49.68 16.88 49.37 16.7 51.71 18.1 5228 183
Gender 5,685 100.0 5,134 90.3 459 8.1 92 1.6 0.04
Male 2,475 435 2,261 91.4 174 7.0 40 1.6
Female 3,210 56.5 2,873 89.5 285 8.9 52 1.6
Marital status 5,655 100.0 5,107 90.3 457 8.1 91 1.6 <.0001
Single 895 15.8 804 89.3 74 8.3 17 1.9
Married 4,013 71.0 3,717 92.6 261 6.5 35 0.9
Widowed, divorced, separated 747 13.2 586 78.5 122 16.3 39 5.2
Education 4,982 100.0 4,506 90.4 403 8.1 73 1.5 <.0001
Under elementary school 1,154 23.2 968 83.9 151 13.1 35 3.0
Middle school 510 10.2 458 89.8 42 8.2 10 2.0
High school 1,748 35.1 1,576 90.2 153 8.8 19 1.1
College and over 1,570 315 1,504 95.8 57 3.6 9 0.6
Poverty income ratio 5,643 100.0 5,099 90.4 453 8.0 91 1.6 <.0001
1Q(lower 25%) 1,370 243 1,052 18.6 254 45 64 1.1
2Q(25-50%) 1,445 25.6 1,312 233 112 2.0 21 0.4
3Q(50-75%) 1,401 24.8 1,335 23.7 02 1.1 4 0.1
4Q(higher 25%) 1,427 253 1,400 24.8 25 0.4 0.0
Occupation 4,977 100.0 4,501 90.4 403 8.1 73 1.5 <.0001
Non-manual 1,073 21.6 1,023 953 47 44 3 03
Manual 1,813 36.4 1,626 89.7 163 9.0 24 1.3
None 2,091 42.0 1,852 88.6 193 9.2 46 2.2
Table 2. Differences of Health status and health behaviors
Total Full food security Mz.lrgmal _fOOd Food insecurity
insecurity p-value
n % n % n % n %
Obesity 5333 100.0 4820 90.4 431 8.1 82 15 0.09
Underweight 236 44 202 85.6 28 11.9 6 25
Normal weight 3365 63.1 3061 91.0 255 7.6 49 L5
Obese 1732 325 1557 89.9 148 8.6 27 1.6
Depression 5122 100.0 4628 90.4 416 8.1 78 1.5 <.0001
No 4796 93.6 4358 90.9 380 7.9 58 1.2
Yes 194 38 155 79.9 24 12.4 15 7.7
None 132 2.6 115 87.1 12 9.1 5 3.8
Depressive symptom 4965 100.0 4490 90.4 402 8.1 73 1.5 <.0001
No 4402 88.7 4040 91.8 320 73 42 1.0
Yes 563 113 450 79.9 82 14.6 31 5.5
Walking habit 4963 100.0 4488 90.4 402 8.1 73 15 0.17
No 3147 63.4 2838 90.2 255 8.1 54 1.7
Yes 1816 36.6 1650 90.9 147 8.1 19 73.0
Moderate physical activity 4961 100.0 4487 90.4 401 8.1 73 1.5 0.52
No 4670 94.1 4222 90.4 371 8.1 71 1.5
Yes 291 5.9 265 91.1 24 83 2 0.7
General health 4988 100.0 4511 90.4 404 8.1 73 1.5 <.0001
Good 1574 31.6 1476 93.8 83 53 15 1.0
Bed 3414 68.4 3035 88.9 321 9.4 58 1.7
Hypertension 5122 100.0 4628 90.4 416 8.1 78 1.5 0.15
No 3946 77.0 3579 90.7 310 7.9 56 1.4
Yes 1046 204 935 89.4 94 9.0 17 1.6
None 131 2.6 114 87.0 12 9.2 5 3.8
Diabetes mellitus 5122 100.0 4628 90.4 416 8.1 78 15 0.03
No 4540 88.6 4116 90.7 355 78 69 1.5
Yes 450 8.8 397 88.2 49 10.9 4 0.9
None 132 2.6 115 87.1 12 9.1 5 3.8
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Table 3. Differences of Mental health and Nutrition
Depressive symptom Depression
Yes No Yes No
n % n % P n % n % P
value value
(Mean) (SD) (Mean) (SD) (Mean) (SD) (Mean) (SD)
Total intake 1861.62 1030.08 2015.95 927.10 <.0001 1766.82 1116.82 2005.47 930.48 <.0001
Carbohydrate 296.49 131.00 313.70 132.25 <.0001 287.30 122.79 312.55 132.39 <.0001
Protein 64.36 58.08 70.95 43.78 <.0001 57.45 39.76 70.60 45.79 <.0001
Fat 37.26 38.83 42.66 36.48 <.0001 33.65 38.46 4227 36.64 <.0001
Water intake 1003.79 797.82 1089.65 699.49 <.0001 957.36 844.32 1082.87 704.92 <.0001
Calcium 468.73 340.93 489.03 322.74 <.0001 444.44 349.69 487.74 323.68 <.0001
Niacin 14.20 10.15 15.86 9.39 <.0001 13.30 9.39 15.74 9.48 <.0001
Age 53.33 17.07 49.22 16.62 0.09 55.07 15.94 49.58 16.76 <.0001
Gender 615 11.5 4721 88.5 <.0001 219 4.1 5146 959 <.0001
Male 169 7.5 2085 92.5 51 23 2216 97.8
Female 446 14.5 2636 85.5 168 54 2930 94.6
Skip of breakfast 549 11.5 4212 88.5 0.75 192 4.0 4593 96.0 0.66
No 441 115 3407 88.5 153 4.0 3719 96.1
Yes 108 11.8 805 88.2 39 43 874 95.7
Skip of lunch 549 11.5 4212 88.5 0.02 192 4.0 4593 96.0 0.12
No 494 11.2 3912 88.8 172 39 4254 96.1
Yes 55 15.5 300 84.5 20 5.6 339 94.4
Skip of dinner 549 115 4212 88.5 0.00 192 4.0 4593 96.0 0.42
No 504 11.2 3996 88.8 179 4.0 4344 96.0
Yes 45 17.2 216 82.8 13 5.0 249 95.0
Nutrition education 543 11.5 4170 88.5 0.18 190 4.0 4546 96.0 0.22
Yes 30 14.6 175 85.4 13 6.3 193 93.7
No 512 11.4 3993 88.6 177 39 4350 96.1
None 1 333 2 66.7 0 0.0 3 100.0
Perception of food label 543 115 4170 88.5 <.0001 190 4.0 4546 96.0 0.00
Yes 325 9.8 2983 90.2 107 32 3204 96.8
No 218 15.5 1186 84.5 83 5.8 1341 94.2
None 0 0.0 1 100.0 0 0.0 1 100.0
Experience of nutrition
543 115 4170 88.5 <.0001 190 4.0 4546 96.0 <.0001
program
Yes 42 26.4 117 73.6 18 113 142 88.8
No 501 11.0 4053 89.0 172 3.8 4404 96.2
Table 4. Results of logistic regression models for the association between food insecurity and depression.
Prevalence Model 1 Model 2 Model 3
n % OR 95%CI OR 95%CI OR 95%CI
Depression 194 3.8
Full food security 155 79.9 Ref Ref Ref
Marginal food 24 124 1.78 1.14 2.76 1.59 1.01 248 1.45 0.89 2.34
Food insecurity 15 7.7 7.27 4.03 13.12 6.89 3.75 12.64 5.34 2.76 10.35
Depressive symptom 563 11.3
Full food security 450 79.9 Ref Ref Ref
Marginal food 82 14.6 2.30 1.77 2.99 2.16 1.66 2.82 1.67 1.25 223
Food insecurity 31 55 6.63 4.12 10.65 6.60 4.06 10.73 4.74 2.83 7.95

model 1: unadjusted model, model 2: age and sex adjusted model

model 3: multivariate logistic regression model adjusted for age, sex, education, marital status, income, smoking status and total intake
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