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ABSTRACT

Purpose: The 2020 Dietary Reference Intakes for Koreans (KDRIs) serves as a foundation
for daily nutrient and energy recommendations aiming to enhance public health and prevent
chronic diseases. They act as guidelines for maintaining proper nutrition and overall health.
Using KDRIs is crucial for promoting healthier lifestyles and making informed dietary
choices. Thus, this study explores the influence of a nutrition education program, based

on the 2020 KDRIs, on the nutrition knowledge and dietary habits of undergraduates in
Gyeongsangnam-do and Gyeonggi-do.

Methods: The nutrition education program, designed with diverse instructional materials,
was executed across a wide range of universities. The education group (n = 75) engaged in
the program for a 6-week instructional period, while the control group (n = 53) underwent
the survey without participating in the education program. Nutrition Quotient (NQ) and
knowledge assessments were administered to both groups immediately before and after the
instructional period.

Results: Within the education group, the nutrition education program positively impacted
responses to NQ practice items, including knowledge of nutrition, daily intake, and portion
sizes (p < 0.05). In contrast, there were no significant differences between the before and
after responses of the control group for most survey items. Post-program evaluations showed
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significantly higher self-assessment scores and increased satisfaction levels (p < 0.05), with
the satisfaction rate for the education program using the 2020 KDRIs reaching 99.2%.
Conclusion: This study has demonstrated the positive impact of an effective nutrition
education program. However, there is a need for the continuous development and
implementation of nutrition education programs to sustain these outcomes and further
enhance the nutritional education experience.

Keywords: dietary reference intake; education; dietary habits; knowledge; health services
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Table 1. Program of nutrition education
Program Content
1st
Education program guide - Introduction to program content
- Pre-assessment
- Understanding and creating a food pattern pyramid
2nd
Understanding diet balance - Understanding diet patterns and health issues
- Setting and planning dietary practice goals
3rd

Understanding portion sizes per person - Understanding portion sizes
- Practical training on measuring portion sizes of food
- Comparison of actual dietary intake and portion sizes

4th
Balanced diet composition plan - Understanding diet planning and recommended dietary patterns
- Calculating food intake frequency
- Creating a balanced diet
5th
Recipe competition - Creating a list of main diet recipes for our home
- Planning to increase the nutritional balance and diversity of recipes
6th
Education program evaluation - Evaluation of adherence to recommended diet composition
- Re-evaluation of behavioral objectives
- Post-assessment
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Table 2. Characteristics of research participants

Variables Total (n = 128) Education (n = 75) Control (n = 53) tor y? test? p-value?
Sex 4.518 0.033
Male 26 (20.3) 20 (26.7) 6(11.3)
Female 102 (79.7) 55 (73.3) 47(88.7)
Age (yrs) 21.4+92.0 21.6+1.8 21.2+92.3 -0.906 0.367
Height (cm) 164.7+ 7.8 165.3+8.4 163.7 + 6.7 -1.199 0.233
Weight (kg) 62.4=14.6 63.3+15.9 61.2+12.7 -0.858 0.392
BMI (kg/m?) 22.9+4.2 23.0+ 4.2 22.7 £ 4.2 -0.282 0.778
Underweight 12 (9.4) 4(5.3) 8(15.1) 4.327 0.228
Normal 69 (53.9) 44 (58.7) 25 (47.2)
Overweight 14 (10.9) 9(12.0) 5(9.4)
Obese 33(25.8) 18 (24.0) 15 (28.3)
No. of household members 5.668 0.059
1-2 people 21 (16.4) 8(10.7) 13 (24.5)
3-4 people 84 (65.6) 55(73.3) 29 (54.7)
Over 5 people 23 (18.0) 12 (16.0) 11 (20.8)
Experience in nutritional education 10.431 0.001
Yes 113 (88.3) 72 (96.0) 41(77.4)
No 15 (11.7) 3 (4.0) 12 (22.6)

Values are presented as number (%) or mean + standard deviation.

BMI, body mass index.

YThe p-value was calculated by t-test for continuous variables and t or y? test for categorical variables.
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Table 3. Pre-evaluation of participants’ nutrient quotient
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Area Education (n = 75) Control (n = 53) t-value? p-value
Balance 17.5+4.1 17.3+£5.1 -0.141 0.892
Moderation 16.9 + 3.7 15.9+ 3.1 -1.675 0.096
Practice 13.3+2.1 13.1+ 2.6 -0.501 0.617
Additional questions 4.4+1.6 4.2+1.2 -0.732 0.466
Values are mean = standard deviation.
YThe t-value and p-value was calculated by t-test.
Table 4. Overall changes in nutrient quotient before and after conducting nutritional education
Area Education (n = 75) Control (n = 53) p-value®
Before After Change? Before After Change?
Total 52.0£6.7 52.4+5.4 0.3+5.3 50.5£7.0 50.8+6.8 0.3+4.7 0.955
Balance 17.5+ 4.1 18.0+ 3.8 0.6+ 3.3 17.3+5.1 17.6 £ 4.5 0.3+2.7 0.615
Moderation 16.9+ 3.7 16.0 = 3.1%* -0.8+ 3.0 15.9+3.1 15.7 = 3.0 -0.2+2.1 0.167
Practice 13.3+£2.1 14.1+ 2.1 0.8+1.7 13.1+ 2.6 13.2+ 2.7 0.2+1.5 0.032
Additional questions 4.4+1.6 4.2+1.4 -0.2+1.2 4.2+1.2 4.2+1.5 0.0+£1.4 0.440
Values are mean + standard deviation.
HChange values are calculated by subtracting baseline (before) from post-intervention values (after).
YPaired t-test at before vs. after; two-side test (“p < 0.05, ***p < 0.001).
dPaired t-test at educated change value vs. control change value; two-side test.
https://e-jnh.org https://doi.org/10.4163/jnh.2023.56.6.730 734
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Table 5. Changes in nutrient quotient by each detailed question before and after conducting nutritional education

Area Question Education (n = 75) Control (n = 53) p-value®
Before After Change? Before After Change?
Balance 1. How many vegetables do you eat except kimchi 2.6+1.0 2.9:0.9%" 0.3:1.0 2.7+ 1.3 2.8+ 0.9 0.1+0.8 0.223
when you eat once?
2. How often do you eat fruits? 2.3+1.0 2.2+0.9 -0.2+0.9 2.0+ 0.9 2.1+1.0 0.1+0.7 0.067
3. How often do you have milk or milk products? 2.3+1.0 2.4+1.0 0.1+0.9 2.3+1.0 2.4+1.0 0.1+0.9 0.874
4. How often do you eat fishes? 1.9+0.8 2.0+0.7 0.1+0.7 1.8+0.8 1.9+0.8 0.0+ 0.6 0.890
5. How often do you eat beans or tofu? 1.9+0.6 1.9+0.6 0.0+0.7 1.9+ 0.9 1.9+ 0.7 0.0+ 1.0 0.810
6. How often do you eat nuts? 2.0+£1.2 2.2+1.3 0.3+1.2 2.0+ 1.1 2.1+1.2 0.1+0.8 0.505
7. How often do you eat cooked rice with mixed grains 2.5+1.3 2.5+1.2 0.1+1.3 2.7+1.4 2.6+1.2 -0.1+0.9 0.385
(including brown rice, whole wheat bread, etc.)?
8. How often do you have breakfast for a week? 1.9+1.3 1.9+1.2 0.0+ 1.0 2.0+ 1.4 1.9+1.3 -0.1+0.8 0.735
Moderation 1. How often do you eat greasy baked products 2.7+1.1 25+1.0 -0.2+1.1 2.7+0.9 2.6+0.9 -0.1+0.8 0.382

(cake, donut, etc.) or snacks (potato chips,
sweet potato chips, etc.)?

2. How often do you eat fast foods such as pizza, 2.5+0.6 2.5+0.7 0.0+ 0.7 2.5+0.8 2.6+0.7 0.0+ 0.6 0.541
hamburgers, and fried chicken?

3. How often do you eat spicy and salty soup foods 2.6+0.9 2.3+0.7" -0.3+0.8 2.4+0.9 2.3+0.7 -0.2+0.8 0.345
(ramen, stew, soup, soup tteokbokki, etc.)?

4. How often do you eat red meats such as beef 3.4+0.8 3.5+0.8 0.1+0.7 3.0+ 0.9 3.0+0.8 0.0+ 0.6 0.438
and pork?

5. How often do you eat processed meats such as 2.7+0.9 2.5+0.9" -0.2+0.7 2.4+0.9 2.6+0.8" 0.2+0.7 0.001
ham, sausage, and bacon?

6. How often do you overeat or binge eat? 2.9+15 2.8+1.4 -0.1x1.1 2.8+ 1.4 2.7+1.3 -0.1+1.0 0.950

Practice 1. How much efforts do you make to have healthy 3.3+0.9 3.5+0.8 0.3+1.0 3.2+0.8 3.1+0.9 -0.1+0.6 0.027

eating habits?

2. Do you check the nutrition labeling when eating 2.8+1.1 3.3x1.1" 0.5+1.0 2.7+1.2 2.8+ 1.3 0.1+0.8 0.002

out or purchasing processed foods?
. Do you wash your hands before eating your meals?  4.0+0.8 4.2+0.8" 0.2+0.8 4.1+0.8 4.1+0.7 0.1+0.6 0.304
4. How often do you drink alcohol more than 7 3.3+1.4 3.1+1.4 -0.2+0.9 3.1+1.2 3.2+1.4 0.1+£0.9 0.056
glasses (or about 5 cans of beer) for men and 5
glasses (or about 3 cans of beer) for women?

w

Additional 1. How often do you drink sweetened beverages 2.2+0.9 2.0£0.9° -0.2+0.8 2.3+ 1.0 2.3+0.8 0.0+0.8 0.186
questions (soda, instant coffee, yujacha, etc.)?
2. How often do you breathless exercise for more 2.2+1.3 2.2+1.2 0.0+£1.1 1.9+ 1.1 1.9+ 1.3 0.0+£1.2 0.969

than 30 minutes a day?

Values are mean = standard deviation.

HChange values are calculated by subtracting baseline (before) from post-intervention values (after).
YPaired t-test at before vs. after; two-side test (“p < 0.05, **p < 0.005, ***p < 0.001).

dPaired t-test at educated change value vs. control change value; two-side test.
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Table 6. Changes in nutritional knowledge before and after conducting nutritional education

Question Education (n = 75) Control (n = 53) p-value®
Before After Change? Before After Change?

1. I have a balanced diet including more than five food groups at 2.5+1.1 3.1+1.29"* 0.6+1.4 2.5+1.2 2.8+ 1.1 0.2+0.9 0.093
every meal.

2. When planning a meal, it consists of at least three food groups.  3.5+1.2 3.6=1.1 0.1+1.2 3.1+1.3 3.5+£1.2" 0.4+1.2 0.261

3. I have the knowledge and information to construct a balanced 3.8+1.0 4.1+0.7" 0.4+1.0 3.5+1.0 3.6+0.8 0.2+0.8 0.157
diet.

4. | eat, being aware of the appropriate portion sizes for each food 3.0+1.0 3.7+1.0"™* 0.7=1.2 3.2+ 1.1 3.5+£1.0" 0.3+1.0 0.061
group.

5. When eating outside of home, | can choose menu options 3.1+11 3.7+1.0"" 0.7+1.5 3.1+1.3 3.5+1.1" 0.4+1.2 0.288
considering the balance of diet.

6. At home, there is always a supply of meats, fishes, eggs, and 3.8+1.2 4.0+1.0 0.2+1.3 3.7+1.2 3.4+1.2 -0.3+1.3 0.037
beans as ingredients.

7. At home, there is always milk or milk products available. 40+1.3 4.0+1.2 -0.1+1.2 3.8+1.2 3.8+1.2 0.0+1.2 0.802

8. At home, there is always a variety of vegetables available 39+1.3 4.0x1.2 0.1+1.2 3.5+1.4 3.8x11 0.3x14 0.505
(for cooking or eating raw).

9. At home, there is always a variety of fruits available 3.8+1.4 3.9=+1.3 0.1+1.4 3.5+1.4 3.5+13 0.0+1.4 0.635
(for cooking or eating raw).

10. At home, there is always a selection of low or no-sugar healthy 45+0.9 45+1.0 -0.1+1.1 492+1.1 41+1.0 0.0:1.2 0.767

beverages available (ready-to-drink water, sugar-free beverages,
etc.).

11. There is an ample variety of food items available in the market 4.3+1.0 4.6+0.6™ 0.3+1.0 4.1+1.1 40+1.0 -0.1+1.0 0.043
to compose a balanced diet.

12. Our family agrees to practice balanced diet. 4.2+0.8 4.5+0.8” 0.3x1.0 41+1.0 41=+11 0.0+1.3 0.132

13. Our family agrees to consume low-sugar beverages or water 4.3+0.9 4.5+0.9 0.2+1.1 4.2+1.1 4.4+0.9 0.2+ 1.0 0.920
more frequently.

14. Our family believes in practicing balanced diet even when 2.8+1.1 3.5+1.1" 0.7+1.2 3.4x1.2 3.5+1.1 0.1+1.4 0.011
dining out.

15. Countries or governments are promoting balanced diet. 3.7+£1.0 3.9x0.9 0.2+1.2 3.8x1.1 3.9+1.0 0.2+1.2 0.869

16. Countries or governments provide various support to enable 3.2+1.0 3.7+1.0" 0.5+1.2 3.5+1.1 3.5+1.0 0.0+ 1.3 0.038
individuals to have a balanced diet.

17. A balanced diet can reduce the incidence of diseases 4.7+0.6 4.7+0.5 0.1+0.7 4.5+0.8 4.5+0.7 0.0+ 1.0 0.824
(diabetes, cancer, cardiovascular diseases, etc.).

18. A balanced diet creates a physically healthier state. 4.7+0.6 4.9+0.4 0.1+ 0.6 44+0.9 4408 0.0x1.1 0.413

19. A balanced diet aids in weight management. 4.6+0.7 4.8+0.5" 0.2 +0.7 4.4+1.0 4.5:0.7 0.1+1.0 0.489

20. A balanced diet contributes to improved performance in work 4.4+0.9 4.7+0.7" 0.3+0.9 4.0+1.1 4.3+0.8 0.3+1.1 0.868
or academics.

21. A balanced diet helps to have an energetic day. 4.4+0.9 4.7+0.6" 0.3+0.9 4.1+1.0 4.2+0.9 0.2+1.0 0.394

22. It is important for me to reduce the incidence of diseases 4.5+0.7 4.7+0.6 0.2+0.8 41+1.2 4.4+07" 0.3=x1.1 0.416
through a balanced diet.

23. It is important for me to maintain a balanced diet to improve 46+0.6 4.7+0.6 0.1+0.7 4.3+0.9 4.4=0.7 0.1+1.0 0.977

my overall physical well-being.
24. It is important for me to manage weight through a balanced diet. = 4.5+0.9 4.7 +0.6 0.2+0.8 43+0.9 4309 0.0:1.0 0.248

25. It is important for me to enhance work or academic 4.3+0.9 4.6+0.7" 0.2+0.9 4.0+1.0 4.2+0.9 0.2+1.1 0.999
performance through a balanced diet.
26. It is important for me to have an energetic day through a 4.4+0.9 4.6+0.6 0.2+0.8 41+1.0 43+0.8 0.2+1.0 0.990

balanced diet.

27. In the past few months, | have been trying to consume a variety 3.9+1.1 4.2+0.8" 0.3+1.1 4.0+ 1.0 3.9+1.0 -0.1+1.0 0.020
of food groups (grains, meats, fishes, eggs, beans, vegetables,
fruits, milk, and milk products) whenever opportunities arise.

28. In the past few months, I have been trying to limit my B8Bx18 BBz alI" 0.3+1.2 3.6+x1.1 3.7+ 1.0 0.1+1.2 0.267
consumption of added sugars and sweetened products
(sugary drinks, sugar, corn syrup, pastries, and sweets, etc.)
whenever opportunities arise.

29. In the past few months, | have been trying to drink an adequate  3.7+1.3 4.2+1.0"* 0.5+1.0 3.5+1.2 3.7+1.2 0.1+1.0 0.060
amount of water whenever opportunities arise (about 8 glasses
per day).

30. In the past few months, | have been trying to prepare diet or 3.2+1.3 3.4=:1.1 0.2+1.5 3.3+x1.4 3.3+1.1 0.0+1.3 0.462
snacks using fresh ingredients whenever opportunities arise.

Values are mean + standard deviation.

HChange values are calculated by subtracting baseline (before) from post-intervention values (after).
2Ppaired t-test at before vs. after; two-side test.

dPaired t-test at educated change value vs. control change value; two-side test.
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Table 7. Changes in daily intake and portion sizes knowledge

Question Response Education (n = 75) Control (n = 53)
Before After p-value? Before After p-value?

Energy requirements (kcal) Know 45 (60.0) 71 (94.7) 0.000 21 (39.6) 31(58.5) 0.739
Unknow 30 (40.0) 4(5.3) 32 (60.4) 29 (41.5)

Grains Know 40 (53.3) 66 (88.0) 0.000 28 (52.8) 30 (56.6) 0.564
Unknow 35 (46.7) 9(12.0) 25 (47.92) 23 (43.4)

Meats-fishes-eggs-beans Know 35 (46.7) 66 (88.0) 0.000 26 (49.1) 28 (52.8) 0.527
Unknow 40 (53.3) 9(12.0) 27 (50.9) 25 (47.9)

Vegetables Know 34 (45.3) 65 (86.7) 0.000 25 (47.92) 27 (50.9) 0.527
Unknow 41 (54.7) 10 (13.3) 28 (52.8) 26 (49.1)

Fruits Know 36 (48.0) 64 (85.3) 0.000 26 (49.1) 28 (52.8) 0.527
Unknow 39(52.0) 11 (14.7) 27 (50.9) 25 (47.9)

Milk or milk products Know 43 (57.3) 67 (89.3) 0.000 29 (54.7) 24 (45.3) 1.000
Unknow 32 (42.7) 8 (10.7) 24 (45.3) 29 (54.7)

Values are presented as number (%).

Dpaired t-test at before vs. after; two-side test.

Table 8. Satisfaction evaluation before and after nutrition education

Question Response Education (n = 75) Control (n = 53)

Before After p-value Before After p-value
Do you think that you are currently eating Yes 23(30.7) 38(50.7) 0.001 16 (30.2) 17(32.1) 0.763
a balanced diet? No 592 (69.3) 37 (49.3) 37(69.8) 36 (67.9)
How long have you been maintaining your Yes (> 6 times/mon) 51(68.0) 33 (44.0) 0.001 41(77.4) 39(73.6) 0.479
current eating pattern? No (< 6 times/mon) 24 (32.0) 42(56.0) 12(22.6) 14 (26.4)
Do you think that your current eating Yes (within 1 or 2 mon) 34(45.3)  50(66.7) 0.018 24 (45.3) 29 (54.7) 0.748
pattern should be transformed into a more No, but soon (within 6 mon) 29 (38.7) 14 (18.7) 20(37.7) 16 (30.2)
balanced diet? No 12(16.0) 11 (14.7) 9(17.0)  8(15.1)
Values are presented as number (%).
YThe p-values were calculated using y? tests.
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Table 9. Self-assessment after nutrition education of all participants

Question Response No. (%) p-value
This nutrition education has been helpful Yes 127 (99.2) 0.000
No 1(0.8)

Values are presented as number (%).
YThe p-values were calculated using y? tests.
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