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Validation of Food Security Measures for the Korean National Health
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Abstract

The objective of this study was to assess the reliability and validity of food security measures, which was developed
based on the US household food security survey module (US HFSSM) with content validity in the Korean population.
The reliability and validity were assessed by internal consistency, construct validity and criterion-related validity. The
study included 446 households. Among those, 46.2% were households with children. The proportion of food insecure
households was 33.3%. Among those, 35.4% and 64.6% households were food insecure with hunger and without
hunger, respectively. The Cronbach's alpha coefficients were 0.84 and the infit value by the Rasch model analysis
ranged from 0.68 to 1.43. The scale item response curves by food insecurity severity explained well the nature and
characteristics of food security, indicating the highest proportion of “yes” for the items on diet quality, followed by
those with diet quantity. The result of criterion-related validity showed that food insecurity status was significantly
related in a dose-response manner with the household income level, food expenditure, subjective health state, subjects'
educational level. Household food security status was also related to dietary diversity regarding protein foods, fruits and
fruit juice, and milk and dairy product. These findings suggest that the food security instrument is reliable and valid
and would be used to assess food security status in the Korean population. (Korean J Community Nutr 16(6): 771~781,

2011)
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Table 1. General characteristics of household

A A1) B4 S v 4~17A

Total Household Household
w/ child w/o child
Household with children aged 4-7 yrs (Yes) 446 (100.0) 206 (46.2) 240 (53.8)
Area of residency
Rural+Urban 117 ( 26.2) 54 (26.2) 63 (26.3)
Urban 187 ( 41.9) 109 (562.9) 78 (32.5)
City (Metropolitan) 142 ( 31.8) 43 (20.9) 99 (41.3)
Monthly household income (10*won)
< 100 143 ( 32.1) 12 ( 5.8) 131 (54.6)
100 - 199 148 ( 33.2) 75 (36.4) 73 (30.4)
> 200 155 ( 34.8) 119 (57.8) 36 (15.0)
Monthly food expenditure (10*won)
<20 125 ( 28.0) 27 (13.1) 98 (40.8)
20 -39 178 ( 39.9) 88 (42.7) 90 (37.5)
40 - 59 107 ( 24.0) 66 (32.0) 41 (17.1)
60-79 26 ( 5.38) 20 ( 9.7) 6( 2.5
80 - 99 8( 1.8 3( 1.9 5(21)
> 100 2( 04) 2(1.0 0( 0.0
Food secured period per month
1 week 46 (110.3) 10 ( 4.9) 36 (15.0)
2 weeks 76 (117.0) 37 (18.0) 39 (16.3)
3 weeks 160 ( 35.9) 72 (35.0) 88 (36.7)
> 4 weeks 164 ( 36.8) 87 (42.2) 77 (32.1)
Beneficiary of National Basic Livelihood Security System
Curent beneficiary 112 ( 25.1) 12 ( 5.8) 100 (41.7)
Former beneficiary 7( 1.6 5(24) 2(0.8)
Never 327 ( 73.3) 189 (91.8) 138 (57.5)
Beneficiary of other supports except National Basic Livelihood Security System (Yes) 81 (18.2) 59 (28.6) 22 (9.2
Maternal education level
No formal education 37 ( 8.3) 4 (20 33 (13.8)
Elementary school graduation 74 ( 16.6) 7 (3.4) 67 (27.9)
Middle school graduation 47 ( 10.6) 10 ( 4.9) 37 (15.4)
High school graduation 216 ( 48.5) 140 (68.3) 76 (31.7)
College graduation 30( 6.7) 23 (11.2) 7(29
University graduation or higher 41 ( 9.2 21 (10.2) 20 ( 8.3)
Maternal occupation level
Managers 23 ( 5.2 11 ( 5.4) 12 ( 5.0
Administrators 11 ( 29 7 (3.4 4(1.7)
Sales/Service 39 ( 88) 18 ( 8.8) 21 ( 8.8)
Cultivator 10( 23) 4( 20 6( 29
Labours 57 ( 12.8) 28 (13.7) 29 (12.1)
Students 4( 09 0( 0.0 4(1.7)
Homemakers 220 ( 49.4) 135 (65.9) 85 (35.4)
No Job 81 (182 2 (1.0 79 (32.9)

Values are N (%)
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Table 2. Household food security status
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Total Household w/ child Household w/o child

Experience of insufficient food in a household (Yes) 147 (33.0) 37 (18.0) 110 (45.8)
Period of insufficient food in a household

Never 313 (70.2) 173 (84.0) 140 (58.3)

1 — 4 months 99 (22.2) 31 (15.1) 68 (28.3)

5 -8 months 4(09) 1(0.95 3(1.3)

9 — 12 months 30 ( 6.7) 1(0.9 29 (12.1)
Food insufficiency in a recent year

Enough of the kinds of food we want to eat 105 (23.5) 64 (31.1) 41 (17.1)

Enough but not always the kinds of food we want 234 (52.5) 117 (56.8) 117 (48.8)

Sometimes not enough fo eat 73 (16.4) 23 (11.2) 50 (20.8)

Often not enough to eat 34 (7.6 2(1.0 32 (13.3)
Household Food security status

Food secure 298 (66.7) 133 (64.6) 165 (68.8)

Food insecure without hunger 96 (21.5) 56 (27.2) 40 (16.7)

Food insecure with hunger 52 (11.8) 17 ( 8.3) 35 (14.6)

Table 3. Sensitivity and specificity of food insufficiency questionnaire with food security status by the developed questionnaire

Food security status

) . - p-value
Food insufficiency Food secure Food insecure
Erpugh of the kinds of food we want to eat OR Enough but not always the 275 ( 92.3) 64 ( 43.2) < 0.0001
kinds of food we want
Sometimes or often not enough fo eat 23 ( 7.7) 84 ( 56.8)
Total 298 (100.0) 148 (100.0)
Sensitivity 56.8
Specificity 92.3

Values are N (%)
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Table 4. Meeting degree coefficient after elimination of questions
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Meeting degree coefficient affer

Response o )
P elimination of questions

Adult and household items

1. Worried food would run out before we got money to buy more ‘Sometimes’ OR ‘Often’ 0.831
2. Food bought didn't last and we didn't have money to get more ‘Sometimes’ OR ‘Often’ 0.829
3. Couldn't afford fo eat balanced meals ‘Sometimes’ OR ‘Often’ 0.831
4, Adult cut size of meails or skipped meals ‘Yes’ 0.826
5. Respondent ate less than felt he/she should ‘Yes’ 0.824
6. Respondent hungry but didn't eat because couldn't afford ‘Yes’ 0.833
7. Respondent lost weight ‘Yes’ 0.832
8. Adult did not eat for whole day ‘Yes’ 0.849
Child items

9. Relied on few kinds of low-cost food to feed children ‘Sometimes’ OR “Often’ 0.842
10. Couldn't feed children balanced meals ‘Sometimes’ OR ‘Often’ 0.840
11. Children were not eating enough ‘Sometimes’ OR ‘Often’ 0.841
12. Cut size of children't meals ‘Yes’ 0.848
13. Children skipped meals ‘Yes’ 0.846
14. Children were hungry but didn't eat because couldn't afford ‘Yes’ 0.846
15. Children did not eat for whole day ‘Yes’ 0.850
Total Cronbach's o 0.838

Table 5. Infit mean square using Rasch model

Infit mean square

Ifermns Tofal questions  Questions for adult  Questions for child
(n = 446) (n = 240) (n = 206)

Adult and household items

1. Worried food would run out before we got money to buy more 1.02 0.90 -

2. Food bought didn't last and we didn't have money to get more 0.82 0.92 -

3. Couldn't afford to eat balanced meals 1.02 1.12 -

4., Adult cut size of meals or skipped meals 1.43 0.84 -

5. Respondent ate less than felt he/she should 1.43 0.76 -

6. Respondent hungry but didn't eat because couldn't afford 1.16 0.85 -

7. Respondent lost weight 0.73 1.21 -

8. Adult did not eat for whole day 0.68 0.97 -
Child items

9. Relied on few kinds of low-cost food to feed children 0.94 - 1.06

10. Couldn't feed children balanced meals 0.89 - 0.87

11. Children were not eating enough 1.15 - 0.98

12. Cut size of children’s meals 0.90 - 0.72

13. Children skipped meals 0.77 - 1.00

14. Children were hungry but didn't eat because couldn't afford 0.82 - 0.66

15. Children did not eat for whole day 0.79 - 0.82
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Food security question item number for household

with children

—4—Total ---M-+<100(410* won) ==k=100~200(10* won)

—®: 2200(410* won)

m
—
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Fig. 1. Assessment of food security questionnaire severity according fo household income

1="Worried food would run out before we got money o buy more.’, 2="Food bought didn't last and we didnt have money o get
more.’, 3="Couldn't afford fo eat balanced meals.’, 4="Adult cut size of meals or skipped meals.’, 5="Respondent afe less than felt he/
she should.’, 6="Respondent hungry but didn't eat because couldn't afford.’, 7="Respondent lost weight.’, 8="Adult did not eat for
whole day.’, 9="Relied on few kinds of low-cost food o feed children.’, 10="Couldn't feed children balanced meails.’, 11="Children
were not eating enough.’, 12="Cut size of children's meals.’, 13="Children skipped medals.’, 14="Children were hungry but didnt eat

because couldn't afford.’, 15="Children did not eat for whole day.’, Questions of 4-1, 8-1, and 13-1 indicate ‘how offen.’

Table 6. Relations of household food security status with socioeconomic status and level of subjective health state

Household food security status

Variables Food insecure p-value"
Food secure -
Without hunger With hunger

Adults (N=446) (N=298) (N=96) (N=52)

Education (years) 10.70 £ 0.24° 9.80 & 0.43%® 8,20+ 0.58° 0.0002
Monthly household income (10* won) 160.00 + 4.45° 120.00 £ 7.85° 76.50 £ 10.70° < 0.0001
Monthly food expenditure (10° won) 36.10 £ 1.09° 28.10+ 1.91° 22,70+ 2.60° < 0.0001
Food secured period per month (week) 3.30 £ 0.05° 2.63 £ 0.09° 1.90+ 0.12° < 0.0001
Level of subjective health state (0 — 4) 2.25+0.05° 1.68 £0.82° 129+ 0.11° < 0.0001
Children (N = 206) (N=133) (N=56) (N=17)

Level of subjective health state (0 — 4) 2.93 £ 0.06° 2.59 + 0.09° 247+ 0.16° 0.0010

Values are Mean *+ SE

a, b: Means with different superscript lefters are significantly different from each other af p < 0.05 by Tukey's test

1) General linear model test
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Table 7. Relations of household food security status with variety score of diet

g

271 - 9Ad - 778

Household food security status

Food insecure

Variables p-value®
Food secure Without With
hunger hunger
Adults (N = 446) (N=298) (N=96) (N=52)
Cereals | (0 — 4)" 1.73 £0.04 1.71 £0.07 1.58 £0.10 0.3466
Cereals Il (0 — 4)? 0.58 = 0.04 0.66 £ 0.07 0.40£0.10 0.1027
Meaits, fishes, shellfishes, eggs and beans (0 — 4) 1.99 + 0.06° 1.69 £0.11° 1.00£0.15° < 0.0001
Vegetables, seaweeds and mushrooms (0 — 3) 1.61 £0.04 1.52 £0.07 1.42+£0.10 0.1665
Fruits and juices (O - 2) 1.01 £ 0.04° 0.74 £ 0.07° 0.46 £0.09° < 0.0001
Milk and dairy products (0 - 2) 0.77 £0.04° 0.70 £ 0.07° 0.38 £0.10° 0.0016
Fats, oils and sugars (0 — 3) 1.38 + 0.05° 1.24 + 0.09% 1.04 £0.12° 0.0209
Children (N = 206) (N=133) (N=56) (N=17)
Ceredils | (0 - 4)" 1.89 +£0.07 2,00 £0.10 1.65+0.19 0.2455
Cereals Il (0 — 4)? 0.86 £ 0.06 0.64 £0.10 0.76 £0.19 0.1975
Meaits, fishes, shellfishes, eggs and beans (0 — 4) 2.40 £ 0.09 2.09+0.13 235+0.24 0.1456
Vegetables, seaweeds and mushrooms (0 — 3) 1.59 £0.07 1.43 £0.11 1.71 £0.19 0.3209
Fruits and juices (0 — 2) 1.41 £ 0.06° 0.96 £ 0.09° 0.82+0.16° < 0.0001
Mik and dairy products (0 — 2) 1.62 £0.05 1.43 £0.08 1.35+£0.14 0.0501
Fats, oils and sugars (0 — 3) 1.17 £0.08 1.02+0.13 1.06 £0.23 0.5687
Values are Mean + SE
a, b: Means with different superscript lefters are significantly different from each other af p < 0.05 by Tukey's test
1) Rices, noodles, rice cakes for soups and breads
2) Cereals(corn flake), potatoes, Muk(Korean jellied food), Korean glass noodles, nuts, and rice cakes
3) General linear model fest
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