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ABSTRACT

Purpose: The current study was conducted in order to develop the Korean Healthy Eating Index (KHEI) for assessing
adherence to national dietary guidelines and comprehensive diet quality of healthy Korean adults using the 5th Korea
National Health and Nutrition Examination Survey (KNHANES) data, Methods: The candidate components of KHEI were
selected based on literature reviews, dietary guidelines for Korean adults, 2010 Dietary Reference Intakes for Koreans (2010
KDRI), and objectives of HP 2020. The associations between candidate components and risk of obesity, abdominal obesity,
and metabolic syndrome were assessed using the 5th KNHANES data, The expert review process was also performed.
Results: Diets that meet the food group recommendations per each energy level receive maximum scores for the 9
adequacy components of the index. Scores for amounts between zero and the standard are prorated linearly. For the three
moderation components among the total of five, population probability densities were examined when setting the standards
for minimum and maximum scores, Maximum scores for the total of 14 components are 100 points and each component has
maximum scores of 5 (fruit intakes excluding juice, fruit intake including juice, vegetable intakes excluding Kimchi and
pickles, vegetable intake including Kimchi or pickles, ratio of white meat to read meat, whole grains intake, refined grains
intake, and percentages of energy intake from carbohydrate) or 10 points (protein foods intake, milk and dairy food intake,
having breakfast, sodium intake, percentages of energy intake from empty calorie foods, and percentages of energy intake
from fat), The KHEI is a measure of diet quality as specified by the key diet recommendations of the dietary guidelines and
2010 KDRIs, Conclusion: The KHEI will be used as a tool for monitoring diet quality of the Korean population and
subpopulations, evaluation of nutrition interventions and research,

KEY WORDS: Korean Healthy Eating Index, development, diet quality, KNHANES

N 2 Ao} RS HEAe Eftes sl vlug
Hahg Fo) AAE et AT AR Kang S'9]

DA ABsze] 9ol wek Aele] 2 5 Azl M 504 o) AR ol AEA Aol
1) o AEAE AN SR A¥ AGHOE Zrishe Wl S0d) TR Age e £
SJobel HEaEo Waskn ik 4 4 Alo] A&Ho T ZAshe A0 ekt 95 Ael

l‘&

A
Wgeo] g7}

.
e 299

Received: September 4, 2015 / Revised: September 26, 2015 / Accepted: October 8, 2015

*This work was supported by Research Program funded by the Korea Centers for Disease Control and Prevention (2014-E35006-00).
"To whom correspondence should be addressed.

**These two authors contributed to this work equally.

tel: +82-2-781-7521, e-mail: jiyunhk@smu.ac.kr

© 2015 The Korean Nutrition Society

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creative-
commons.org/licenses/by-nc/3.0/) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided
the original work is properly cited.



420/ F= g1 e] 7R g A

oA A SR skt Al HAleEe] We ot
FF7, 1Y 5o VAT UES BAT A, 44
o]

R=t=t
3} wHdEg Aojo] Bl eS¢

o] A&HoE Zrlslal gled? =Wl
£ AREste] d=Rle] ohrsSa S S AT
Lim 5%9] ApolMs 2pake] wsle} A8 HAs
A FEE S7H 8 R1eR AESIGT. A
£ o= Zrhetal e wiAsk oi-dslE sl =
SollMe =7k g S Fsiar Al
w2} AgAle] 23] Hal =S Hret 4= 9l
A FrleTE 7t &8sk vt

ool A A =91S e w Aate] HS Hrlst
7] 98l AFEEE A2 v=e] dietary quality index
(DQI)*$} healthy eating index (HEI)’Z B]&3}o] 2|53)
2} Tho|=gRlS 710 E /e mediterranean diet
score (MDS),® f59] #7] 4 ITEE 7Hio g &=
s 2x17} 791 healthy diet indicator (HDI)? 5]
Ao, =91s o R JUNP AtS ERah] fIg
H7=7<] dietary screening tool (DST) % JoFEars
FH3}7] 93 mini nutritional assessment (MNA)= -8
S o 53] DQIS| A A /e 19949 ofF-
19990l] & 2}a] e AAF 2 g 74 L= A
A, O, F8-S wkgsiden,’ 200330l AAIFL] 9
3 FUERA =7) 7 ¥lwE 913+ DQI-International
(DQI-Ne] A=At HEF= X 7k 1995 0%
2005, 201008 M) 7} g = m WshE AR Wl
B5 WdskaaL, 2002 RHIASE 913 7Haeh dRE 2
F A= FAJE alternative healthy eating index
(AHED">7} 7idts]ar 2009300 Aucte] a3 gt
7 W& 3} canadian healthy eating index (HEIC-2009)!67}
e T A&EF 02 S-8Eal itk

el A A1 el tho R A Axke] A i
7GRS 1988 SRR AR T IFE 28
ste] 30~494] 43NS oz A ARl IAIT of
WS A% A 2ho| 7RV} 91, 30~400) 2] A7
RS tide R st s A1 YR E A
& 913 AAE Y'Y 9lok. 20024991 E HEIS 3
7PEAE Sjel] B 283 S=ls Agk Ak A
7Y%= (korean dietary quality index, KDQI)!7} 7ji2kg]
Ao A47] FNAFYLZAL ARE HIES =19
AR RS vEFO 2 diet-related health risk appraisal
(D-HRA)* 7} 7)o} 8ol w28 919=S 7
R Hrielal 1ol mE Al AR AXET

o

¢

I ek =91 e ® FURIR AEE oty flg
PEETRE =219] to] JLATE'9} DETERMINE
AT HGR20] glor, HYl e Q1o AF
=019] FFEERS AHs}7] $13F mini nutrition assessment
(MNA)Y? 5o] =Qltpde] 248 et Sgsa
At

2010 IRldae A ST A e
Ht A8 5 =7F A A o] LAl we} o] & Hrfekar
| 3 O AHE W] 913k AAEETERSG e
[0 AXEIL ot =7H AERFS 7o
ste] 288 wslel vhdagke] Ag gQlol gk H
o] Hed ZAE Wkt xFEskE A Wrise 9
A7HA] wHIEE dAolo), wEbA 2 AFellMe 257 =
NARYURAL ARE SO Wrle] AN
20109 B2 FRA7IE SN RS e A
£ F531A) ool ANHER) K10 A B 4 9l
 A%e 9% AAL 93 ANBRAE (Korean
healthy eating index, KHENZ 7]&3}3.4} 3}53 ).

e

A

B ATl AZF7RFE JNEE] Sl e
T8 HAFE Fig. 19 AA sk

SE DA 9 27} AMSIE X|E Y XM HE
B AFelNE Tl 41e thos 3 Hug
H7AG BE B3-S JEYPsl] ZujeldlA sigE
WY 23 gEES 81 & AXEEUEH]

o] NEger AT IR EE Ao &8st
WS I7ke] AAEdE A3 9 oz 1S 9% 4
A 2323 FNAFEEGA 22020 (HP2020) 2
2010 =91 FAH 7100 23E Fo ES HE

gk, N A
BN 1 BFRGE
B89 QYT F FRIR 3 4B} AR Bt

PsAe Tefstel BEoN F7h-AA%
Q. BATRGE 3 4FL) S 2 HFLS Yol
3 BRI A FNAPGFRAte] Gt ;e
247S BESGI, DR PR 37 I=F X8
orf ARAOR ol WA YBARE) FS 27 =



Journal of Nutrition and Health (J Nutr Health) 2015; 48(5): 419 ~ 428 /421

Step 1l

Review of literatures and national nutrition policies and guidelines

for Koreans

- Literatures regarding previous dietary quality assessment tools
- Components of previous dietary quality assessment tools
- Dietary guidelines, Health Plan 2020 & 2010 Dietary Reference Intakes

Step 2

Primary selection of candidate components and classification of food groups

- Primary selection of candidate components based on literature review
- Modification of candidate list by experts review

- Selection of candidate components for statistical analyses

Step 3

Analysis of candidate components using the KNHANES data

disease

- Analyses of an individual daily intake frequency of each component

- Relationship between daily intake of candidate components and risk of

Step 4

Final selection of KHElI components and development of scoring system

- Selection of components based on results from statistical analyses
- Revision of components by experts review
- Development of scoring standards for each component based on dietary

guidelines and 2010 Dietary Reference Intakes for Koreans

Evaluation of KHEI

Step 5

Vg

Fig. 1. Overall flow of development process of Korean Healthy Eating Index (KHEI)
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Candidate components
Food group Nutrients Eating behavior
<Adequacy> <Adequacy> <Adequacy>
1. Grains 1. Protein 1. Having breakfast
2. Whole grain 2. Calcium 2. Drinking water
3. Protein foods 3. Iron
4. Ratio of white meat to red 4. Fiber
meat 5. Vitamin A
5. Processed meat 6. Riboflavin
6. Nuts
7. Vegetables including Kimchi
8. Vegetables excluding Kimchi
9. Darkgreen & orange
vegetables and legumes
10. Fruits including juice
11. Fruit excluding juice
12. Dairy foods
13. Vegetable oil
14. Animal oil
<Moderation> <Moderation> <Moderation>
1. Refined grains 1. Carbohydrates 1. Percentages of energy
2. Instant noodles 2. Fat from empty calorie foods
3. Kimchi 3. Sodium
4. Salted foods 4. Saturated fat
5. Pickles 5. Unsaturated fat
6. Alcoholic beverages

_—

Selected components

Food group Nutrients Eating behavior
<Adequacy> <Moderation> <Adequacy>
Fruits ® | Sodium ®@ | Having breakfast ®
Fruits excluding juice ®@ | Percentages of energy O
Vegetables ® | from fat <Moderation>
Vegetables @ | Percentages of energy (| Percentages of ®
excluding Kimchi and pickles from carbohydrates energy from empty
Dairy foods ® calorie foods
Protein foods O
Ratio of white meat to ®
red meat
Whole grains O
<Moderation>
Refined grains O

(Evidence for selection: O, Based on literature & national nutrition policies; @, Based on analyses;
@, Both of literature & national nutrition policies and analyses)

Fig. 3. The flow of selection process among candidates
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Table 1. Components and scoring standards for Korean Healthy Eating Index

Maximum Standards for maximum Standards for minimum
Components
score score score

Adequacy Component
Fruits intake including juice)? 5 Male : 2 3 serving/day 0 serving/day

Female : 22 serving/day
Fruit intake excluding juice"? 5 Male : > 1.5 serving/day 0 serving/day

Female : 2 1 serving/day
Vegetables intake including Kimchi or pickles'? 5 >7 serving/day 0 serving/day
Vegetables intake excluding Kimchi and pickles'? 5 > 4 serving/day 0 serving/day
Milk and dairy intake'? 10 > 1 serving/day 0 serving/day
Protein foods intake!? 10 Male : 2 5 serving/day 0 serving/day

Female : 2 4 serving/day
Ratio of white meat to red meat® 5 4:1(24) 0 (Red meat only)
Whole grains intake'? 5 > 1 serving/day 0 serving/day
Have breakfast? 10 Have breakfast in 2 days Nothing
Moderation Component
Sodium intake'? 10 <2,000 mg/day > 85 percentile value
Percentages of energy from empty calorie foods'?) 10 < 5% energy > 10% energy
Percentages of energy from fat!? 10 15~25% <15 percentile value

> 85 percentile value

Refined grains intake? 5 Male : < 4 serving/day Male : = 5 serving/day

Female : <3 serving/day Female : = 4 serving/day
Percentages of energy from carbohydrates'? 5 55~70% < 15 percentile value

> 85 percentile value

1) 2010 Dietary Reference Intakes for Koreans (Reference No. 27)

3) McCullough et al. (Reference No. 15)

2) Dietary guidelines for Korean adults (Reference No. 24)
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Table 2. Score distribution of Korean Healthy Eating Index using the Korea National Health and Nutrition Examination Survey V (2010-

2012)
Percentiles
Components 0 s 25 50 75 95 100
(Min) (Q1) (Mid) (Q3) (Max)
Adequacy Components
Fruits intake including juice 0 0 0 1.17 4.66 4,98 5.00
Fruit intake excluding juice 0 0 0 0.75 4.93 4.99 5.00
Vegetables intake including Kimchi or pickles 0 1.00 2.56 4.06 4.93 4.99 5.00
Vegetables intake excluding Kimchi and pickles 0 0.47 2.45 4.52 4.94 4.99 5.00
Dairy intake 0 0 0.78 3.83 9.62 9.92 10.0
Protein foods intake 0 1.05 4.02 7.29 9.93 9.99 10.0
Ratio of white meat to red meat 0 0 0 0.67 4.92 4.98 5.00
Whole grains intake 0 0 0 0 0.36 2.68 5.00
Having breakfast 0 0 1.91 6.26 8.13 9.63 10.0
Moderation Components
Sodium intake 0 0 2.20 576 8.10 9.94 10.0
Percentages of energy from empty calorie foods 0 0 2.02 9.92 9.96 9.99 10.0
Percentages of energy from fat 0 0 0 7.39 9.94 9.99 10.0
Refined grains intake 0 0 2.75 4.92 4,96 4,99 5.00
Percentages of energy from carbohydrates 0 0 0 3.65 4.94 4.99 5.00
Total scores 15.6 36.0 48.5 57.4 66.5 77.8 95.4
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