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Development and Validation of Food Security Measure

Kim, Kirang - Kim, Mi Kyung§
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—39y 0( 0.0 0 (0.0
40-49y 29 ( 9.7) 0 (00
5059y 81 (27.0) 0 (0.0
6069y 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(18
Middle 53 (17.7) 7040
High 35 (11.7) 83 (48.8)
College or greater 8 (27 77 (45.3)
Mavital 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 (07
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
AEF 7jL] E= K)AL
Balanced meals Balanced meals
7Y Fel KAl (in sufficient amounts
of various foods)
78 e A (G
HES FHE GoR)
A few kinds of low- A few kinds of
cost food cheap foods
@ o ) NE R A g A
In the last In the year of 2007, due
one year to economic difficulties
X1 F9F 2007H 15 F94
FAX Q! o mEo

Original words  Translated words

Food

Balanced meals

A few kinds of
low-cost food

In the last
12 months
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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 true for your household in the last one year (in the year of 2007).
oS AlEol RS A4g Fuel B AFH ol FHEIYLh A 197 (2007 19 F<bh Az A elA A
e AR s wa sgetts Wl O #A SFAA L.

% Are there children under 18 or high school students in your household? @ yes @ no
Azt 7h vl ok Ee Fad @ 174 o8 EE asstw A o] AFU? O o @ ofd e

Questions Often Sometimes Never DK/Refusal
ARG A% agn A agn ds a8 g ey

1. In the year of 2007, due to economic difficulties, | worried about
serving meals because there was not enough money to buy foods.

20074 14 < AAAL ofel§ wiol W2 2L A Eo| glolA v @ @ @
7IUE A4S Aol Sl

2. In the year of 2007, due to economic difficulties, | did not have
enough money to buy foods even when | was out of foods. D © 3 @

2007'd 1 F3F AAARD ofHF el & Fo] "olF=dE

o A E=ol gl
. 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 19 Ft AAFHQL ol wiel HE As A =o] JlelA
wF T3 AR (G AFES SRS o) E T U Atk

*#If children or adolescents in household, respond Q 4-6

U2 (4 - 69) 7 U obs T Fado] olx Aol sidEE ARyt
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'd 1 FF AAARD ofHF wiEel] HE A A =] §lolA
2] otolgolA E 7hA Fg ZANkE #Hd £ Hhe] glith

In the year of 2007, due to economic difficulties, | couldn’t

feed my children balanced meals (in sufficient amounts of various foods)
because there was not enough money to buy foods. (@) @) ®
2007 1 FF AAAR o F wEel -2 ofo] =l

T A AR AEE TR o) E Hd Ut elslth
. 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. ) @ ® @
20079 19 FF AAAR oy witel HE 2g Fws] A oA

-8 olo]Eo] Fis] WA X

w

e
®
®
®

o

®

(o2}

Questions Yes No DK/Refusal
R 2 oot B/
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 @) @) @
there was not enough money to buy foods? — goto7-1 — goto8 — goto8
2007 19 &9k BAARD ol wiel WS RS FE] A T gloA - 7-1% 2 A —-8Z #& 7 -8z # A

Aok 747 ) B0l AAte] k& FolA AAE AR Hol AN
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 @ @) ®
(B9 EFolA OW SEAT) drb 2 T™ Dol UAFUI?
@A mME @ Z MY Ft (ML old) @1-2/0Y B¢
8. In the year of 2007, due to economic difficulties, have you eaten less
than you felt you should because there was not enough;money to buy foods? D ® ®
2007 1 &9k BAARL gl el B RS FE] A F glolA ~
wojol sttty Azbals drn A 24l Aol AFUN
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'd 1 FF AAARD ofHF wiie] HE AL A =] §lolA
w7E pEdE A Fg Aol lFU 7k
10. In the year of 2007, due to economic difficulties, have you lost
weight because there was not enough money to buy foods? D ® ®

20074 149 EoF AAA ol2lg wEel Be A& A £ol glolA
Aol Wl Hol gl#Uz
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Table 3. Continued

11. In the year of 2007, due to economic difficulties, have any adults
in your household not had a meal for a whole day because there was (@) @) ©)]

not enough money to buy foods?

2007 1d FF BAAD o F el W& AS A =o] glojAl

Ak 7b W Aol % FA AUF AL Hol Awri?
11-1. (If yes above, respond) How often did this happen?
(D Almost every month (2 some months but not every
months @ only 1 or 2 months
11 EFelA 09 <
O79] g @ 2 /g T (L obd) @ 1-27149
*#If children or adolescents in household, respond Q 12- 15
o< (12-15%¥1) 7ht |l ok i Fadol e Al
A A gy
12. In the year of 2007, due to economic difficulties, have you

o

it

SehAwh vkt A4F 19 Aol AN
Q)

— goto1l-1
- 1112 2 3

— goto 12
— 122 7 A

— goto 12
- 122 & A

decreased the amount of meals for your children because there was

not enough money to buy foods
2007 19 5k FAAQ o} wEe] We AL 2 Eo)
QoA ool Ee] At kg F91 Ho| UHL7?

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 19 &<t FAARL ofEE Wil HE Ae A =0
olA otolE9] 7IYE A& Aol AFU7?
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
(139 FFel A O SHAT) Avht A5 1 Dol YU

@AY d @ 9 NG T (ME2 obd) @ 1 -2/ §<&

FY 7k

@ @ ®
@® @ ®
@ @ ®
— goto13-1 — goto 14 — goto 14

- 1317 72 A — 1472 Z 1 - 142 4 7

@ &) ®

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 19 E<t FAZRL ofglE Wizl HE Ae A

Q014 ofolEol w7k nEUE WA % Ho| gz

i

o]

e
®
(&)

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 19 59 AA AR o f wiwe] HE s A ol
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Table 4. Factor loading matrix for responses to the food security questionnaires

Adultsaged = 40y

Infants and toddlers

Iltems
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

—+— Q1 —®= Q2Q4 —& Q5 —e— Toml |

% of yes response

1 2 3 4 5 6 7

8 9 10 11 12 13 14 15

Items of food security questionnaire

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 (g) 1541.3 + 527.2  1207.3 + 374.6
Protein (g) 61.7 = 27.1 48.2 + 17.8
Fat (g) 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+ 48
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 0905
Niacin (mg) 155+ 7.5 89 + 38
Vitamin C (mg) 103.0 £ 61.2 92.2 = 87.9
% DRI
Energy 82.0 £ 245 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 1345 + 75.2
Thiamin 89.7 £ 40.3
Riboflavin 63.4 = 31.5 1451 = 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) All values are Mean =+ SD except for food security status
2) Several nutrients in infants and toddlers were not available
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Table 6. Nutrient intakes and household expenditure of health insurance by food security level

Adults aged = 40y

Infants and toddlers

FS(n=277) FIS(n=23) P-value FS(n=72) LowFIS (n=72) VerylowFIS (n=26) P-value
Nutrients
Energy
% DRI" 816 £15 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 +114  0.283 273.8 = 14.9 259.5 = 13.5 300.3 = 21.7 0.277
Inadequacy groupZ) 12.3 8.7 1.00 38.9 27.8 19.2 0.128
Ca
% DRI 572 £20 48.0*£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 = 49.0 0.633 125.5 = 10.1 1243 £ 9.2 120.3 £ 14.8 0.959
Inadequacy group 195 30.4 0.277 43.1 38.9 30.8 0.543
Vit. A
% DRI 68.0 32 576+11.0 0.364 1415 = 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+19 66.5*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 40.3 231 0.190
Vit. C
% DRI 104.0 £ 3.7 91.5+128 0.348 262.8 £322a  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 + 21672 32372 + 2152° 13692 + 35957 <.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 subjects included in the each quintile
5) **significant difference by education level at p <0.05 by Tukey’s test, using general linear model

6) FS: Food security, FIS: Food insecurity
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