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Abstract
PurposeThe 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.

MethodsThe 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.

ResultsDiets 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.

ConclusionThe KHEI will be used as a tool for monitoring diet quality of the Korean population and subpopulations, evaluation of nutrition interventions and research.
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Overall flow of development process of Korean Healthy Eating Index (KHEI)
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Example of scoring standard : percentages of energy from fat
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The flow of selection process among candidates
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[image: Table  ]Table 1

Components and scoring standards for Korean Healthy Eating Index1) 2010 Dietary Reference Intakes for Koreans (Reference No. 27) 2) Dietary guidelines for Korean adults (Reference No. 24) 3) McCullough et al. (Reference No. 15)
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Score distribution of Korean Healthy Eating Index using the Korea National Health and Nutrition Examination Survey V (2010-2012)
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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
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Processed meat 6. Riboflavin
. Nuts
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<Moderation>
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2. Fat

3. Sodium

4. Saturated fat

5. Unsaturated fat

<Moderation>
1. Percentages of energy
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Selected components
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Maximum

‘Standards for maximum

‘Standards for minimum

Components
score score score
Adequacy Component
Fruifs intake including juice 1! 5 Male :23 serving/day Oserving/day
Female :22serving/day
Frutintake excluding juice1? 5 Male :2 1.5 serving/day Oserving/day
Female :2 | serving/day
Vegetabes infake Including Kimchi or pickles'? 5 27 senving/day Oserving/day
Vegetables infake excluding Kimchi and pickles'/2 5 24senving/day. 0serving/day
Mik and dairy infake' 2! 10 21 senving/day 0serving/day
Protein foods intake! /2! 10 Male :2 5 serving/day Oserving/day
Female :2 4senving/day
Ratio of white meat to red meat’! 5 4:1(24) 0 (Red meat only)
Whole grains infake! 1% 5 21 serving/dlay 0serving/day
Have breakfast? 10 Havebrecklastin2days  Nothing
Moderation Component
Sodiumintake'/? 10 52,000 mg/day >85 percentie value
Percentages of energy from empty calorie foods'/? 10 <5%energy 2 10% energy
Percentages of energy from fat /2 10 15-25% <15 percentie value
>85 percentiie value
Refined grains ntake? 5 Male :< 4 serving/day Male :2 § seving/day
Female:s3senving/day  Female:2 4serving/day
Percentages of energy from carbohydrates'? 5 55-70% <15 percentie value

> 85 percentie value
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Step1l

Review of literatures and national nutrition policies and guidelines

- Literatures regarding previous dietary quality assessment tools

- Components of previous dietary quality assessment tools

- Dietary guidelines, Health Plan 2020 & 2010 Dietary Reference Intakes
for Koreans

Step2

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

Step3

Analysis of candidate components using the KNHANES data

- Analyses of an individual daily intake frequency of each component
- Relationship between daily intake of candidate components and risk of
disease

Step4

Final selection of KHEI 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

Step5

Evaluation of KHEI
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Percenties

Components ) B 25 50 75 o5 100
(Min) @n (Mid) Q3 Max)

Adequacy Components
Fuitsinfake including juice 4 0 0 117 486 498 500
Fuitintake excluding juice 0 0 0 075 493 499 500
Vegelablesintake inciuding Kimchi or pickles [ 100 256 406 493 499 500
Vegelables infake excluding Kimehi and pickies o 047 245 452 494 499 500
Daiy infake o 0 078 38 9.62 9.92 100
Profein foods infake. o 105 402 729 993 .59 100
Ratio of white meat fo red meat 0 0 0 07 492 458 500
Whole grainsintake 0 0 0 0 036 268 500
Having breakfast o 0 19 626 813 9.63 100

Moderation Components
Sodiumintoke o 0 220 576 810 9.94 100
Percentages of energy from emply caloriefoods 0 0 202 9.92 996 9.9 100
Percentages of energy from fat 0 0 0 739 994 9.9 100
Refined grains infoke 0 0 275 492 496 459 500
Percentages of eneray from carbohydrates ° 0 0 345 494 499 500
Total scores 156 360 @85 57.4 665 78 954






