J Nutr Health. 2024 Feb;57(1):1-15
https://doi.org/10.4163/jnh.2024.57.1.1
eISSN 2288-3959

IJNHS

Journal of Nutrition and Health

Research Article

M) Check for updates

G OPEN ACCESS

Received: Jan 3, 2024
Revised: Jan 17, 2024
Accepted: Jan 18, 2024
Published online: Feb 15, 2024

Correspondence to

Hye-Young Kim

Department of Food and Nutrition, Yongin
University, 134 Yongindaehak-ro, Cheoin-gu,
Yongin 17092, Republic of Korea.

Tel: +82-31-8020-2755

Email: hypkim@hanmail.net

© 2024 The Korean Nutrition Society

This is an Open Access article distributed
under the terms of the Creative Commons
Attribution Non-Commercial License (http://
creativecommons.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.

ORCID iDs

Young-Suk Lim
https://orcid.org/0000-0002-6357-6512
JiSoo Oh
https://orcid.org/0000-0002-5316-6093
Hye-Young Kim
https://orcid.org/0000-0001-8670-8541

Funding

This research was supported by a grant
(PJO17088) from Rural Development
Administration in 2022.

Conflict of Interest
There are no financial or other issues that
might lead to conflict of interest.

https://e-jnh.org

H'
re
10
>
>
- =
fo
=l

& &8 Gotet 7

Development of an evaluation tool
for dietary guideline adherence in the
elderly

Young-Suk Lim @, Ji Soo Oh (@, and Hye-Young Kim

Department of Food and Nutrition, Yongin University, Yongin 17092, Republic of Korea

ABSTRACT

Purpose: This study aimed to develop a comprehensive tool for assessing dietary guideline
adherence among older Korean adults, focusing on the domains of food and nutrient intake,
eating habits, and dietary culture.

Methods: Candidate items were selected through a literature search and expert advice. The
degree of adherence to dietary guidelines was then evaluated through a face-to-face survey
conducted on 800 elderly individuals across five nationwide regions. The items for dietary
guideline adherence evaluation tool were selected through exploratory factor analysis of the
candidate items in each of the three areas of the dietary guidelines, and construct validity
was verified by performing confirmatory factor analysis. Using the path coefficient of the
structural equation model, weights were assigned to each area and item to calculate the
dietary guideline adherence score. A rating system for the evaluation tool was established
based on national survey results.

Results: A total of twenty-eight items were selected for evaluating dietary guideline
adherence among the elderly. Thirteen items related to food intake, seven to eating habits,
and eight to dietary culture. The average score for dietary guideline adherence was 56.9
points, with 49.8 points in the food intake area, 63.2 points in the eating habits area, and 58.6
points in the dietary culture area. Statistically significant correlations were found between
dietary guideline adherence scores and food literacy (r = 0.679) and nutrition quotient scores
(r=0.750).

Conclusion: The developed evaluation tool for dietary guideline adherence among Korean
older adults can be used as a simple and effective instrument for comprehensively assessing
their food and nutrient intake, dietary habits, and dietary culture.

Keywords: diet; behavior; habits; nutrition index; aged
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Selection of dietary quality evaluation items

- Review of recent literature about dietary guideline and dietary life and nutrition
- Survey question selection by expert consultation of the candidate evaluation items

i

Nationwide survey for 800 Korean older adults (age 65 or older)

- Nationwide survey for 800 Korean older adults residing in five regions of the country
(Seoul, Gyeonggi, Chungcheong, Yeongnam, and Honam)
- Face-to-face survey including both city and rural area

l

Assessment of construct validity and reliability

- Construct validity using exploratory factor analysis and constructive factor analysis
- Reliability test using Cronbach's a

Development of a scoring system for dietary guideline adherence evaluation tool

- Development of a scoring system using path coefficient of the items in the structural equation
model
- Dietary guideline adherence grades based on nationwide survey score standardization

Fig. 1. Process of dietary guideline adherence evaluation tool development.
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Table 1. Preliminary checklist items to assess dietary guideline adherence among older adults

Food intake items (15) Eating habit items (9) Dietary culture items (11)
Frequency of fresh vegetable intake Efforts to maintain healthy weight Wash hands before cooking or eating
Frequency of yellow vegetable intake Efforts to increase physical activity Check expiration dates of food
Frequency of fresh fruit intake Frequency of exercise Use one’s own dishes
Frequency of bean or nuts intake Frequency of overeating Portion out the refrigerated dishes
Frequency of fish or seafood intake Frequency of heavy drinking Seasonal food intake
Frequency of meat or egg intake Frequency of breakfast Use of local agricultural products
Frequency of dairy product intake Meal regularity Check country of origin
Frequency of mixed grain intake Frequency of strength training Practice reducing food waste
Frequency of water intake Balanced diet that can prevent or improve chronic diseases Storing cooked food in the refrigerator
Variety of food intake Warm up leftovers to the core
Visible fat removal Eco-friendly agricultural products

Frequency of consuming sweetened beverage
Frequency of consuming salty food
Frequency of all types of vegetable intake
Frequency of all types of grain dish intake

https://e-jnh.org https://doi.org/10.4163/jnh.2024.57.1.1 4
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Confirmatory factor analysis

Frequency of fresh vegetable intake }
O

Q)

Frequency of yellow vegetable intake

[2)

Frequency of fresh fruit intake

§" P

C)e<ji$()e

Frequency of bean or nuts intake

Frequency of fish or seafood intake

o0

Frequency of dairy product intake Food
o intake
Variety of food intake 058
P
Frequency of water intake S
&
Frequency of mixed grain intake

oy
S
i~

| Frequency of meat or egg intake
I Visible fat removal

Frequency of consuming qu’
sweetened beverage

®®OEOOO®OO®E®

>
9
I Frequency of consuming salty food ’ =

Exploratory factor analysis
Guideline Items Factor1 Factor2 Factor3
1 Frequency of fresh vegetable intake 0.685 -
1 Frequency of yellow vegetable intake 0.681 -
1 Frequency of fresh fruit intake 0.664 -
1 Frequency of bean or nuts intake 0.596 -
1 Frequency of fish or seafood intake 0.592 -
1 Frequency of meat or egg intake 0.663 -
1 Frequency of dairy product intake 0.61 -
1 Frequency of mixed grain intake - 0.591
3 Frequency of water intake - 0.458
1 Variety of food intake - 0.616
2 Visible fat removal - - 0.381
2 Frequency of consuming sweetened beverage - - 0.7
2 Frequency of consuming salty food - - 0.683
Eigen value 3.30 1.40 1.28
Cumulative variance (%) 22.82 36.01 45.98
KMO = 0.794, Bartlett's test of sphericity 4> =1,645.75 (p < 0.001)

GFl = 0.948, adjusted GFI = 0.923, RMSEA = 0.067, SRMR = 0.0515

Fig. 2. Exploratory and confirmatory factor analysis of food intake items for older adults.
KMO, Kaiser-Meyer-Olkin; GFl, goodness of fit index; RMSEA, root mean squared error of approximation; SRMR, standardized root mean square residual.
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Exploratory factor analysis Confirmatory factor analysis
Guideline Items Factor1 Factor2 Factor3
4 Efforts to maintain healthy weight 0.818 - -
4 Efforts to increase physical activity 0.814 - - | Efforts to maintain healthy weight | 065 @
4 Frequency of exercise 0.717 - - | Effort to increase physical activity l 010 B
O,
4 Frequency of overeating 0.789 - I Frequency of exercise I N
6 Frequency of heavy drinking 0.772 - | Frequency of overeating | . @ - Eha;:g'ilg
5 Frequency of breakfast - 0.877 | Frequency of heavy drinking | o
5 Meal regularity - 0.682
I Frequency of breakfast l S
Eigen value 2.19 1.22 1.08 % o
| Meal regularity I 125
Cumulative variance (%) 27.80 46.11 64.05
KMO = 0.683, Bartlett's test of sphericity x> = 690.88 (p < 0.001) GFl = 0.995, adjusted GFI = 0.986, RMSEA = 0.022, SRMR = 0.0203

Fig. 3. Exploratory and confirmatory factor analysis of eating habit items for older adults.
KMO, Kaiser-Meyer-Olkin; GFl, goodness of fit index; RMSEA, root mean squared error of approximation; SRMR, standardized root mean square residual.

Exploratory factor analysis Confirmatory factor analysis
Guideline Items Factor
7 Wash hands before cooking or eating 0.525 | Check country of origin |z
R4
7 Check expiration dates of food 0.668 | Wash hands before cooking or eating |
17,)3
8 Use one's own dishes 0.641 | Check expiration dates of food |
1
8 Portion out the refrigerated dishes 0.646 | o - g | 0
se one’s own dishes
. 1.0 Dietar
9 Seasonal food intake 0.5M y
- : ; culture
. Portion out the refrigerated dishes 0.08
9 Use of local agricultural products 0.546 i
9 Check country of origin 0.689 | Seasonal food intake | o0
9 Practice reducing food waste 0.609 | Use of local agricultural products | o
i (<
Eigen value 2.97 | Practice reducing food waste | o?
Cumulative variance (%) 36.95
KMO = 0.791, Bartlett's test of sphericity ¥*> =1,186.78 (p < 0.001) GFI = 0.942, adjusted GFI = 0.895, RMSEA = 0.105, SRMR = 0.0577

Fig. 4. Exploratory and confirmatory factor analysis of dietary culture items for older adults.
KMO, Kaiser-Meyer-Olkin; GFl, goodness of fit index; RMSEA, root mean squared error of approximation; SRMR, standardized root mean square residual.
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Table 2. Final checklist items to assess DGA among older adults

Criteria Items Item weights within Item weights within
(group weight) group DGA
Food intake (0.35)
1 How often do you consume fresh vegetables (leafy greens, cucumber, salads, etc.)? 0.03 0.011
2 How often do you consume yellow vegetables (butternut squash, carrot, bell pepper, etc.)? 0.03 0.011
3 How often do you consume fruits (including fresh fruits, frozen fruits & 100% fruit juice)? 0.03 0.011
4 How often do you consume beans (including tofu, soy milk) or nuts (peanut, almond, 0.03 0.011
walnuts, etc.)?
5 How often do you consume fish or seafood? 0.03 0.011
6 How often do you consume meat (beef, pork, chicken, etc.) or eggs (including quail eggs)?? 0.02 0.007
7 How often do you consume milk (including chocolate milk, strawberry milk), yogurt, 0.03 0.011
cheese, etc.?
8 How often do you consume mixed grain? 0.14 0.049
How many glasses of water do you drink per day? 0.12 0.042
10 Do you consume a variety of foods including vegetables, fruits, grains, meat, fish, eggs, 0.23 0.081
beans milk, etc.?
11 How do you handle visible fat from meat? 0.21 0.074
12 How often do you drink sugary beverages (mixed coffee, carbonated drinks, sweetened 0.08 0.028
drinks, etc.)?
13 How often do you eat salty foods (pickled vegetables, salted fish)? 0.02 0.007
Eating habit (0.3)
14 Do you try to maintain a healthy weight? 0.20 0.060
15 Do you try to increase your physical activity in daily life? 0.18 0.054
16 How often do you engage in moderate-intensity physical activity for 30 minutes or more? 0.14 0.042
17 How often do you overeat? 0.06 0.018
18 How much heavy drinking (> 7 glasses of soju) do you usually do? 0.23 0.069
19 How often do you eat breakfast? 0.07 0.021
20 Do you regularly eat your meals at the same time every day? 0.12 0.036
Dietary culture (0.35)
21 Do you wash your hands before cooking or eating? 0.11 0.039
22 Do you check the expiration dates (shelf life) of food products? 0.14 0.049
23 Do you practice using one’s own dishes when eating together with others? 0.13 0.046
24 Do you portion out the refrigerated side dishes before consuming them? 0.14 0.049
25 How often do you eat seasonal foods? 0.11 0.039
26 How often do you use locally produced agricultural products 0.11 0.039
27 How often do you check the country of origin when purchasing food? 0.14 0.049
28 How often do you practice reducing food waste? 0.12 0.042
DGA, dietary guideline adherence.
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Table 3. DGA score of the older adults

Group Score (n = 800) Evaluation criteria

High (75-100%)  Medium (25-74.9%) Low (0-24.9%)
DGA score 56.9 + 10.5Y 64.3-100 49.3-64.2 0-49.2
Food intake 49.8+12.6 58.3-100 41.3-58.2 0-41.2
Eating habits 63.2+13.8 73.8-100 54.1-73.7 0-54.0
Dietary culture 58.6 +12.8 68.1-100 50.1-68.0 0-50.0

DGA, dietary guideline adherence.
“Data are shown as mean + SD.
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Table 4. Correlation coefficient between DGA scores and nutrition quotient and food literacy scores

Group Nutrition Quotient FL

NQ-E  Balance Moderation Practice FL Production Distribution Preparation/cooking Intake  Disposal
DGA score 0.75Y 0.596 0.262 0.559 0.679 0.613 0.443 0.572 0.477 0.426
Food intake 0.726 0.655 0.31 0.36 0.453 0.377 0.312 0.442 0.346 0.205
Eating habits 0.508 0.378 0.176 0.427 0.444 0.323 0.3 0.375 0.394 0.245
Dietary culture 0.572 0.402 0.145 0.561 0.734 0.764 0.453 0.558 0.413 0.567

DGA, dietary guideline adherence; NQ-E, Nutrition Quotient for Elderly; FL, food literacy.
DALl cells were significantly different (p < 0.001).
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