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Development and Validation of Food Security Measure®
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Department of Preventive Medicine, Hanyang University, College of Medicine, Seoul 133-791, Korea

ABSTRACT

This study aims to develop an index of food security in order to assess food security status in Korea and to evaluate
reliability and validity of the index. The index of food security was developed based on the US Household Food Se-
curity Survey Module (US-HFSS). After the US-HFSS was translated and back-translated, it was evaluated and modi-
fied by a focus interview for experts. The developed Korean Household Food Security Survey Module (K-HFSS) was
tested by cognitive interviews and a pretest for general community population to assess its application for Korean po-
pulation. For the reliability and validity of K-HFSS, the survey was conducted with 300 adults aged 40 years or more li-
ving in a rural community and 212 infants and toddlers living in an urban community. The reliability was assessed by
Cronbach’ alpha and the validity was evaluated by content validity, construct validity, and criterion-related validity. The
questionnaire items of K-HFSS were partly modified, accounting for Korean social and cultural backgrounds and adapted
by general community population. The reliability was relatively high, showing Cronbach’ alpha coefficients ranged from
0.80 (for adults) to 0.87 (for infants and toddlers) . The content and construct validities were all acceptable. The result
of criterion-related validity showed that food security status was significantly related to the household income level. In
conclusion, the K-HFSS would be used as a reliable and valid instrument to assess food security status in parts of the

Korean population. (Korean J Nutr 2009; 42(4): 374~385)
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Table 1. General characteristics of subjects

Adults aged Infants and
= 40y toddlers
(N = 300) (N =170)
Age N (%)
Oy 0 ( 0.0 47 (27.6)
1-5y 0( 0.0 123 (72.4)
20—-29y 0 ( 0.0 0 ( 0.0
30-3%9y 0 ( 0.0 0 ( 0.0
40-49y 29 (9.7) 0( 00
5059 y 81 (27.0) 0( 00
60-69 'y 175 (58.3) 0 ( 0.0)
>70y 15 ( 5.0 0( 0.0
Sex, Female N (%) 195 (65.0) 87 (51.2)
Education level N (%)"
No education 44 (14.7)
Elementary 160 (53.3) 3(1.8
Middle 53 (17.7) 7 (4.1)
High 35(11.7) 83 (48.8)
College or greater 8(27) 77 (45.3)
Marital status N (%)
Living with spouse 261 (87.0)
Unmarried or living without 39 (13.0)
spouse
Job status N (%)
Farmer 198 (69.2)
Non-farmer 40 (14.0)
No-job 2(0.7)
Housewife 46 (16.1)
Monthly household expenditure
of health insurance N (%)
Q1 (0 won)? - 37 (21.8)
Q2-Q4 (32,542 won) - 101 (59.4)
Q5 (56,678 won) - 32 (18.8)

Mean (SD) 30354 (19397)

Households with
<18y N (%)

47 (15.7)

1) Education level for infants and toddlers was replaced with
their householder’s education
2) Median value within the group
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Table 2. The development process of the K-HFSS

Modified words
(Final version)
Food Meal
X 7] i )
Balanced meals Balanced meals
7Y 7ol KAL) (in sufficient amounts
of various foods)
7 Fel HAF (Gt
NEL G GoR)
A few kinds of low- A few kinds of
cost food cheap foods
% 7} Ao} 4F F A de A
In the last In the year of 2007, due
one year to economic difficulties
A 1d FeF o 2007H 14 &9
GAF QI of 2% wiE

Original words  Translated words

Food

Balanced meals

A few kinds of
low-cost food

In the last
12 months

MeE[T 3 Y BT

9] AF % A AeM =, AE0kE LAl
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Table 3. The Korean Household Food Security Survey Module (K-HFSS)

¥ There are several statements that people have made about their food situation. For these statements, please check whether
the statement was often true, sometimes true, or never frue for your household in the last one year (in the year of 2007) .
52 AbgEo]l AAES A4 FHEe B A o FESUUT AW 1d3 (20079 19 s FAske] Tk delA A
Fataw A48 vlus] B sigets el O B4 siFAHA L.

¥ Are there children under 18 or high school students in your household? D yes @ no
Azt 7t el obs EE A2 (3174 o8 T 158w Ago] dsUz? @ o @ olve
Questions Often Sometimes Never DK/Refusal
4% 3= A 28 7 agn "8 J8A dvh RE/ANT
1. In the year of 2007, due to economic difficulties, | worried about ) @) ©) @

serving meals because there was not enough money to buy foods.
2007 1 FF AAAA o HF wiel e Ae A Eo] glelA
7AUE 448 Ho] girh.

2. In the year of 2007, due to economic difficulties, | did not have D @ ©) @
enough money to buy foods even when | was out of foods.
2007 1 FF AAAQ ol HF wie] WE Aol "ol
o 2 o glsleh
3. In the year of 2007, due to economic difficulties, | couldn’t afford to @ @ @
eat balanced meals (in sufficient amounts of various foods)
because there was not enough money to buy foods.
2007 1 FF AAAA o HE el He Ae A Eo] glelA
T Y AAF (G AFES SRS S E F U Gk
*#If children or adolescents in household, respond Q 4-6
< (4 - 6W) 7 Ul obF B Fado] Sl A9l didEs AR fyth
4. In the year of 2007, due to economic difficulties, | could only feed @ @ ©) @
my children a few kinds of cheap foods because there was not
enough money to buy foods.
2007 1 FF AAAA o HF wiel He Ae A Eo] glolA
2] otolgolAl & 74 g ANE Hd & gkel glodch
5. In the year of 2007, due to economic difficulties, | couldn't D @) ©) @

feed my children balanced meals (in sufficient amounts of various foods)

because there was not enough money to buy foods.

2007 1 Ft AAAQ o HE wiel ] ofo] EelA

7 A9 AAR(TeFS AFS TR o) E HY 57 dTh

. In the year of 2007, due to economic difficulties, my children were ) @) ©) @
not unable to eat adequately because | could not buy a sufficient

amount of food for them.

2007 1 Sk AAARL olgg wiel WS AS FES] A F gloA

-2 ofolEo] FH3| HA X

o~

Questions Yes No DK/Refusal
A E T = gt ofth HE/HF
7. In the year of 2007, due to economic difficulties, have any adults in ) @) ©)
your household decreased the amount of meals or skip meals because — goto7-1 — goto8 — goto8
there was not enough money to buy foods? - 7112 4 A -8z & A -8z 1A

2007 1 Sk AAARL olgy witel WS RS FES] A F gloA
A3k 7b Ul Aol Bol Aake] kg FolAL AAkE AR Hol AxUR?
7-1. (If yes above, respond) How often did this happen? () @) ©)]
@D Almost every month @ some months but not every months
@ only 1 or 2 months
@A FFolA O SEAT) dup 2 T" Dol UAFUIL?
@A g @ 2 Mg 5 (Y2 obd) @1 -271¢ 5

8. In the year of 2007, due to economic difficulties, have you eaten less D @ ©)
than you felt you should because there was not enough money to buy foods?
2007 1 Sk AAARL olgg witel WS 2SS FES] A F gloA
Holol strta AYZpshe FRUE AA =4 FHol HFY7L?
9. In the year of 2007, due to economic difficulties, have you been @ @ ©)
unable to eat even when you're hungry because there was not
enough money to buy foods?
2007 1 FF AAAQA o HE wiel He Ae A Eo] glelA
wW7E nEdE WA Ee Aol dFU?
10. In the year of 2007, due to economic difficulties, have you lost ) @) ©)

weight because there was not enough money to buy foods?
2007 1 Ft AAAA ofHE wiel He Ae A Eo] glelA
o] whzl Ho| gl 7}




Table 3. Confinued

11. In the year of 2007, due to economic difficulties, have any adults D @) @

in your household not had a meal for a whole day because there was

not enough money to buy foods?

— goto11-1
- 1112 Z A

— goto 12
- 122 Z& A

— goto 12
- 122 7 A

2007'd 19 s BAAQ ofH e Wiel He A& A =] flolA

At 77 W Aol 8F FY ZUE AE Ho| YFUn?
11-1. (If yes above, respond) How often did this happen?
@D Almost every month @ some months but not every
months @ only 1 or 2 months
Ana BEgol 0N Sehdw) dvht 45 28 o]
07 MY @ 2 AL B 1L obd) @ 1-2719 B
*#If children or adolescents in household, respond Q 12- 15
2 (12-15%) 7F o) obF EE Fade] e %l
A= A% g

12. In the year of 2007, due to economic difficulties, have you

AAFU?

@ @ €)

decreased the amount of meails for your children because there was

not enough money to buy foods
2007 1d E]F AAH ojEE WEel He
Lol A ofe] 58] AAl ¥ & Aol AFUIN?

Re =0l

13. In the year of 2007, due to economic difficulties, have your children ) @) ©)

skipped meals because there was not enough money to buy foods

2007'd 1 Ft AAAA o HE wiel He Ae A £
SolA ofel 59 ZIUE AL Aol UAFU7F?
13-1. (If yes above, respond) How often did this happen?
@D Almost every month @ some months but not every months
@ only 1 or 2 months
(133 Z&eA OH

D71 Wed @ H g s (L2 obd) @ 1 - 208§

SRA et A% 29 o] U

— goto 13-1
- 1312 & A

— goto 14
- 142 4 A

— goto 14
- 142 4 R

@ @ €)

14. In the year of 2007, due to economic difficulties, have your children ) @) ©)

been unable to eat even when hungry because there was not

enough money to buy foods
2007 1 Ft AAAQA o HE wie e Ae A £l
Qo141 ofolFo] 7k mEAE WA Ha Hol LI

1

15. In the year of 2007, due to economic difficulties, have your children ) @) ©)
had to go without eating for a whole day because there was not

enough money to buy foods
2007 1d ER FAAHQ olEE wiel HE Ae A
glolM ofolBol &7 £ 7lUs AL Ho| Y%L

T

e

jﬂriq AUAE ZALSE Aol £ A RIFoA A
el wet o deas BAN0R fold
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AX WERL Col HH7E AFRATIG AF 1T
A frelaA 27 sk ROz tebtolt F 4w
T AYES wE K 2o vhepth A%

)\ZJ’]_ 7}:ILLH ﬁ\_‘: Z2azey 4 }B}%A%%-JO}‘H] 1/}—15}—

W2 A5 JHA AERA WS 16.2%, TiE- W A

Z nRA &S 51.4%2 v =& A5 7 HLOM 2EH

1S 40.6%, v S A v RA H]E-2 9.4% STk
=

o] AT 1] FHF (USDA) oA 7HHL§ w)= AlER Ak

Aeo] BE (US-HFSS) S o435ty 33 AT =
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Table 4. Factor loading matrix for responses to the food security questionnaires

Adults aged = 40y

Infants and toddlers

frems Factor 1 Factor 2 Factor 3 Factor 1 Factor 2 Factor 3
1. Worried food would run out 0.65 0.71
2. Not enough money to buy food 0.82 0.59 0.63
3. Couldn't afford to eat adequate meals 0.65 0.77
4, Few kinds of low-cost food for children 0.73 0.87
5. Couldn't feed children an adequate meals 0.84 0.88
6. Children were not eating enough 0.85 0.86
7. Adults cut or skipped meals 0.65 0.54 0.81
8. You ate less than felt you should 0.46 0.52 0.54
9. You were hungry but didn’t eat 0.82 0.67
10. You lost weight because not enough food 0.74 0.74 0.42
11. Adults not eat for whole day 0.90 0.65
12. Cut size of children’s meals 0.73
13. Children ever skip meals 0.79
14. Children ever hungry 0.70
15. Children not eat for whole day
Percent variance explained 38 20 9 39 15 10
1) Factor loadings over absolute value 0.5 are reported
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Fig. 1. Food security scale item response curves across household
expenditure of health insurance strata in infants and toddlers (n
= 170). Q1: first quintile based on the household expenditure of
health insurance, Q2-Q4: second-fourth quintile, Q5: fifth Quintile.
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Table 5. Nutritional and food security status of subjects

. . Adults aged Infants and
Nutrient intake - 403 toddlers
Energy (@) 1541.3 + 527.2  1207.3 £ 374.6
Protein (g) 61.7 £ 27.1 482+ 17.8
Fat (@) 34.1 £ 259
Carbohydrate (g) 232.3 & 60.1
Fiber () 202 £ 9.2
Calcium (mg) 424.0 = 241.9 538.9 £ 296.3
Phosphorous (mg) 866.6 = 338.4
Iron (mg) 141 £21.2 8.7 £ 438
Sodium (mg) 3454.9 £ 1212.0
Potassium (mg) 2346.0 £ 910.6
Vitamin A ( «gRE) 430.8 + 342.4 403.5 = 225.7
Thiamin (mg) 1.02 £0.5
Riboflavin (mg) 0.83 £ 0.4 0.9 £ 0.5
Niacin (mg) 15575 8.9 + 38
Vitamin C (mg) 103.0 £ 61.2 92.2 £ 87.9
% DRI
Energy 82.0 = 24.5 99.8 = 31.1
Protein 131.1 = 54.8 272.0 = 98.8
Calcium 56.5 + 33.2 97.2 = 54.1
Phosphorous 123.8 + 48.3
Iron 147.4 + 234.4 124.0 * 68.4
Sodium 270.9 = 95.9
Potassium 49.9 +19.4
Vitamin A 67.2 £ 52.8 134.5 £75.2
Thiamin 89.7 = 40.3
Riboflavin 63.4 + 31.5 145.1 £ 73.1
Niacin 104.3 £ 47.3 135.6 £ 56.8
Vitamin C 103.0 £+ 61.2 230.5 = 219.7
% from total energy
Protein 16.3 + 3.2
Fat 19.3 + 8.1
Carbohydrate 64.4 +10.3
Food security status N (%)
Food security 277 (92.3) 72 (42.4)
Low food insecurity 16 (5.3) 72 (42.4)
Very low food insecurity 7 (2.3) 26 (15.3)

1) Allvalues are Mean = SD except for food security status
2) Several nutrients in infants and toddlers were not available
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Table é. Nutrient intakes and household expenditure of health insurance by food security level

Adults aged = 40y

Infants and toddlers

FS (n=277) FHS (n=23) P-value FS(n=72) LowFIS (n=72) VerylowFS (n=26) P-value
Nutrients
Energy
% DRI" 81.6 £ 1.5 86.0 £ 5.1 0.408 101.2 £ 4.7 96.8 £ 4.2 104.3 + 6.8 0.601
Protein
% DRI 130.1 £3.3 1429 = 11.4 0.283 273.8 = 14.9 259.5 £ 13.5 300.3 = 21.7 0.277
Inadequacy group” 12.3 8.7 1.00 38.9 27.8 19.2 0.128
Ca
% DRI 572 +20 480 =% 6.9 0.202 98.1 = 8.2 98.1 = 7.4 93.3 £12.0 0.935
Inadequacy group 82.6 91.3 0.390 55.6 52.8 42.3 0.508
Fe
% DRI 149.3 = 14.1 1249 =490 0.633 125.5 = 10.1 124.3 9.2 120.3 = 14.8 0.959
Inadequacy group 19.5 30.4 0.277 43.1 38.9 30.8 0.543
Vit. A
% DRI 68.0 + 3.2 57.6 £ 11.0 0.364 141.5 £ 11.3 124.3 £ 10.2 145.7 £ 16.5 0.400
Inadequacy group 69.3 73.9 0.645 43.1 47.2 30.8 0.348
Riboflavin
% DRI 63.1 £1.9 665+ 6.6 0.622 151.6 = 11.0 136.8 = 10.0 152.5 + 16.1 0.539
Inadequacy group 82.6 78.3 0.573 47.2 43.1 26.9 0.197
Niacin
% DRI 103.8 £2.8 110.1 £9.8 0.541 146.5 = 8.5 1243 + 7.7 141.3 = 12.4 0.137
Inadequacy group 30.3 34.8 0.656 43.1 40.3 23.1 0.190
Vit. C
% DRI 1040 £3.7 91.5+£128 0.348 262.8 £ 3220 250.6 + 29.3° 109.7 + 47.1° 0.020
Inadequacy group 35.0 52.2 0.100 40.3 45.8 46.2 0.764
Household expenditure 34353 + 2167a 32372 + 2152° 13692 + 3595° <.001
of health insurance”
Quintile 1¢ 16.2 32.4 51.4
Quintile 2 - Quintile 4 52.5 43.6 3.9 <.001
Quintile 5 40.6 50.0 9.4

1) Mean =+ SE of percentage attainment of recommendation based on Dietary Reference Intake (DRI) for Korean after adjusting for

age

2) Proportion of subjects who intake nutrients less than the Estimated Average Requirements (EAR) of DRI

3) Mean £ SE

4) The proportion of subjectsincluded in the each quintile
5) *"Significant difference by education level at p<0.05 by Tukey's test, using general inear model

6) FS: Food security, FIS: Food insecurity
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