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Background: Food insecurity may contribute to mental health indicators such as stress, anxiety, or depression. We investigated
whether food insecurity was associated with mental health indicators and health-related quality of life (HRQoL) in a representative
sample of the Korean population.

Methods: This study enrolled 12,987 adults without a history of medically serious disease from the 2012, 2013, and 2015 Korea
National Health and Nutrition Examination Survey. Household food security status was categorized as “food security,” “mild food
insecurity,” and “moderate/severe food insecurity.” The association between mental health and HRQoL was evaluated using a
multivariate logistic regression model with food security as the reference group.

Results: The adjusted odds ratio of adverse mental health or low HRQoL increased significantly in mild or moderate/severe food
insecurity compared to food security. In the moderate/severe food insecurity group, it was 1.98% (95% confidence interval [CI], 1.31-
2.99) higher for perceived stress, 3.58% (95% Cl, 2.44-5.26) higher for depression symptoms, 4.16% (95% Cl, 2.68-6.45) higher for
suicidal ideation, and 2.81% (95% Cl, 1.91-4.15) higher for quality of life.

Conclusion: Food insecurity was strongly associated with negative mental health status and poor HRQoL. There is a need for a dietary
support program that provides psychosocial support to those experiencing food insecurity.

Keywords: Household Food Security Survey Module; Food insecurity; Mental health; Quality of life; Korea
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Korean National Health and Nutrition
examination Survey
2012, 2013, 2015
(N=19,843)

Subjects aged 19 years and older
(N=15,396)

Subjects without diseases
(N=14,455)

Final subjects
(N=12,987)

Figure 1. Flowchart of study population.
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Table 1. General characteristics of study subjects according to food insecurity status

Characteristic Total (N=12,987) Food security Mild food insecurity ~ Moderate/severe food pvalue
(N=11,908) (N=928) insecurity (N=151)

Gender 0.01
Male 5173 (49.1) 4,786 (49.6) 333 (43.9) 54 (45.6)

Female 7,814 (509) 7,122 (504) 595 (56.1) 97 (54.4)

Age (yr) 449:02 44702 46.140.7 47.7:16 <0.001
19-44 5,126 (51.5) 4,755 (52.1) 324 (46.2) 47 (42.6) 0.002
4564 4,798 (35.2) 4421 (35.0) 320 (37.0) 57 (40.2)
>65 3,063 (13.3) 2,732 (13.0) 284 (16.8) 47 (17.3)

Residential area 0.62
Urban 1,0414 (83.1) 9,555 (83.2) 735 (81.5) 124 (85.4)

Rural 2,573 (16.9) 2,353 (16.8) 193 (18.5) 27 (14.6)

Educational level <0.001
Elementary school graduate or less 3,034 (15.5) 2,618 (14.4) 342 (25.7) 74 (33.6)

Middle school graduate 1,315 (84) 1,190 (8.1) 103 (10.5) 22 (15.4)
High school graduate 4,490 (39.9) 4126 (39.7) 329 (43.8) 35 (29.1)
College graduate or more 4,148 (36.3) 3974 (37.8) 154 (20.0) 20 (16.9)

Marital status <0.001
Single 1,967 (23.9) 1,800 (23.9) 139 (23.1) 28 (25.8)

Married 9,252 (66.3) 8,648 (67.5) 545 (56.2) 59 (37.3)
Separated, divorced, and widowed 1,768 (9.8) 1,460 (8.6) 244 (20.7) 64 (36.9)

Household size (no. of household members) <0.001

1 Person 1192 (7.3) 1,018 (6.9) 127 (9.3) 47 (26.8)
2 Persons 3,655 (21.9) 3,384 (22.0) 232 (19.9) 39 (24.9)
3 Persons 3311 (283) 3,077 (286) 201 (24.8) 33 (26.0)

>4 Persons 4,829 (42.5) 4,479 (42.5) 368 (46.1) 32 (22.3)

Family type <0.001

One-personhousehold 1,192 (7.3) 1,018 (6.9) 127 (9.3) 47 (26.8)
Married couple 2,840 (15.0) 2,675 (15.5) 142 (93) 23 (13.1)
Married couple and unmarried children 5712 (51.1) 5,347 (52.0) 338 (44.2) 27 (20.1)

Single parent and unmarried children 1,037 (9.2) 883 (8.5) 131 (16.8) 23 (18.2)
Three-generational household 1,217 (9.7) 1,106 (9.6) 93 (10.2) 18 (14.7)
Other household type 989 (7.8) 879 (1.7) 97 (10.3) 13 (7.1)

Household income (quartiles) <0.001

First quartile 2,365 (13.8) 1,919 (12.0) 348 (29.4) 98 (57.3)
Second quartile 3,340 (25.2) 2,968 (40.0) 341 (40.0) 31 (27.3)
Third quartile 3497 (29.4) 3292 (30.1) 186 (23.0) 19 (13.7)

Fourth quartile 3,785 (31.5) 3,729 (338) 53 (7.6) 3 (1.8)

Basic likelihood security recipients <0.001
No 12,051 (93.1) 11,256 (94.7) 703 (77.6) 92 (61.5)

Yes 936 (6.9) 652 (5.3) 225 (22.4) 59 (38.5)

Smoking <0.001
Non-smoker 8,191 (56.9) 7537 (57.1) 571 (55.4) 83 (46.3)

Smoker 2,275 (23.0) 2,023 (22.4) 211 (28.2) 41 (36.6)
Former smoker 2,521 (20.1) 2,348 (20.5) 146 (16.3) 27 (17.2)

Binge drinking <0.001
Abstainer 3,783 (23.2) 3,366 (22.5) 351 (309) 66 (36.8)
<Monthly 5,366 (40.6) 4,988 (41.1) 336 (36.1) 42 (25.9)

1 per month 1,646 (15.3) 1,529 (15.5) 100 (12.4) 17 (16.1)
1 per week 1,737 (16.8) 1,601 (16.7) 118 (17.9) 18 (17.1)
Daily or almost daily 455 (4.1) 424 (4.2) 23 (2.7) 8 (4.0)

Physical activity <0.001
Satisfy 3942 (342) 3,665 (34.6) 240 (29.3) 37 (29.0)

Unmet 1476 (12.3) 1,366 (12.4) 100 (11.2) 10 (5.6)
None 7,569 (53.6) 6,877 (53.0) 588 (59.4) 104 (65.4)

Perceived health status <0.001
Good 4131 (33.9) 3,900 (34.8) 199 (23.4) 32 (26.6)

Moderate 6,566 (50.5) 6,050 (50.6) 458 (51.4) 58 (39.3)
Bed 2,290 (15.5) 1,958 (14.6) 271 (25.3) 61 (34.2)

Values are presented as number (%) or meansstandard deviation.
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Table 2. Mental health and health-related quality of life of study subjects according to food insecurity status

Variable Total (N=12,987) Food security (N=11,908)  Mild food insecurity (N=928) Moderate/severe food pvalue
insecurity (N=151)

Perceived levels of stress <0.001
High 3,153 (26.3) 2,764 (25.3) 321 (35.4) 68 (44.6)
Low 9,834 (737) 9,144 (74.7) 607 (64.6) 83 (55.4)

Depressive symptom <0.001
Yes 1,596 (11.5) 1,340 (10.5) 194 (19.7) 62 (40.0)
No 11,391 (83.5) 10,568 (89.5) 734 (80.3) 89 (60.0)

Suicidal ideation <0.001
Yes 1,046 (7.4) 851 (6.6) 145 (13.8) 50 (33.1)
No 11,941 (92.6) 11,057 (93.4) 783 (86.2) 101 (66.9)

Health-related quality of life <0.001
Low (any problem) 1,513 (10.1) 1,254 (9.1) 198 (19.3) 61 (33.5)
High (no problem) 11,474 (89.9) 10,654 (90.9) 730 (80.7) 90 (66.5)

Values are presented as number (%).

B THp<0.05 for all) (Figure 2D). 53] AEEIH0] ST 0] 24 LA 2120 B 419] o] S ORS AHTYA st
Aol Sk RS S 654] olHG67%), HACLEAPE 4 Aol ulsh AR 21 AL S
ol = TLE69.7%), 1917FHG LIS 7173 B 4] ol st SeirTable3). Bk 7k

2 dpke] lgol 71 7 ek QAT A, A, AR, BRGE AE obh AT 74§ S
AR, U A, 7T ol 8 R A

4, MBEOVE Aeiol HUZ U 217 TR ol Tale] IR model Yo A 3] oot AAE HolFct BUFS
NEEOVY IS A 9 A B 0] A ABYS e o Bl 104 ABHA S} ulmelo] AE
3915t 915 Chle ZAAE SARAS UG Ak BARG BV AV SIS AR UK, $87 A, A 47

Table 3. Association between food insecurity status and mental health and health-related quality of life

Variable Model 1 Model 2 Model 3 Model 4

High perceived levels of stress

Food security Ref Ref Ref Ref

Mild food insecurity 1627 (1.37-191) 164" (1.33-1.94) 1447 (1.22-173) 143" (1.2001.71)

Moderate/severe food insecurity 237" (1.63-3.46) 250" (1.68-3.72) 203" (1.35-3.06) 198" (1.31-2.99)
Depressive symptom

Food security Ref Ref Ref Ref

Mild food insecurity 208" (1.70-2.56) 2017 (164-2.47) 152" (1.23-1.88) 150" (1.20-1.87)

Moderate/severe food insecurity 568" (3.78-8.53) 563" (374-847) 367" (252-5.36) 358" (2.44-5.26)
Suicidal ideation

Food security Ref Ref Ref Ref

Mild food insecurity 228" (1.78-2.91) 2207 (1.71-2.83) 165" (1.27-2.13) 162" (1.25-2.10)

Moderate/severe food insecurity 706" (4.70-1061) 691" (4.53-10.42) 428" (2.78-6.57) 416" (2.68-6.45)
Low health-related quality of life

Food security Ref Ref Ref Ref

Mild food insecurity 240" (1.95-2.96) 2307 (1.87-2.83) 172" (1.37-2.15) 162" (1.28-2.05)

Moderate/severe food insecurity 506" (3.41-7.49) 489" (328-7.29) 312" (2.14-4.56) 2817 (1.91-4.15)

Values are presented as odds ratio (95% confidence interval). Model 1: unadjusted; model 2: adjusted for gender and age; model 3: adjusted for model 2+residential area, educational
level, marital status, family type, smoking, binge drinking, physical activity, and perceived health status; and model 4: adjusted for model 3+basic likelihood security recipients.

Ref, reference group.

"p<0.05. “p<0.01. “p<0.001.
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