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ABSTRACT

Purpose: This study was conducted to develop, validate, and assess the reliability of a
questionnaire for nutritional literacy among young Korean adults.

Methods: The draft questionnaire contained 65 items in 7 domains (i.e., dietary guideline,
nutrition and health, nutrients, 5 food groups [food bicycle], nutrition labeling, portion

size, and nutrition management for disease prevention). The authors developed a draft
questionnaire based on a literature review. After multiple drafts, 52 items were retained and 13
were eliminated in the 7 domains according to professional advice from 5 nutrition experts. A
panel of experts (n = 20) comprised of clinical dietitians and nutrition professors completed the
content validity assessment, including quantitative and qualitative feedback. As the results, all
items of the portion size were eliminated from the questionnaire. A sample of 211 young adults
completed the test-retest reliability assessment. Test-retest reliability was evaluated using intra-
class correlation coefficient (ICC) and inter-item reliability by Cronbach a coefficient.

Results: The final questionnaire contained 30 items with 5 questions each on the dietary
guideline, nutrition and health, nutrients, 5 food groups (food bicycle), nutrition labeling, and
nutrition management for disease prevention. The Lawshe content validity ratio for domains
ranged from 0.60 to 1.00. The ICC scores for questions ranged from 0.64 to 0.86. Cronbach's
a for domains ranged from 0.83 to 0.90 and for the overall questionnaire was 0.87.
Conclusion: The questionnaire showed strong content validity, test-retest reliability, and
high inter-item reliability, indicating that it is a useful tool for assessing nutritional literacy of
young adults.

Keywords: nutrition literacy assessment, young adults
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- Consideration of the national

‘ Preliminary NL items (65 items) }47 nutrition policy, major textbooks
l and journal related to nutrition

Focus group interviews ‘ : : :
‘ group - Modification of NL items

l by 2 clinical nutritionists and
3 nutrition major professors

Verification of content validity
(NL with 52 items)

- Assessment of content validity
l 20 nutrition experts
‘ - Calculation of content validity ratio

Final NL with 30 items

i

Verification of reliability by survey
(n=211)

l ‘ - Data analysis (n =179)

NL model development ‘

Fig. 1. Process of the NL development.
NL, nutrition literacy.
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Table 1. Content validity for nutrition literacy questionnaire

Question Content validity
Ny/N CVR
Dietary guideline
Which of the following should be consumed for a healthy eating lifestyle? 18/20 0.80
Which of the following is not a healthy eating behavior for preventing chronic disease? 19/20 0.90
Choose one of the following to correctly fill in the blank space below 19/20 0.90
- For a healthy eating lifestyle, the () must be checked before choosing a product.
Which food should be chosen to reduce sodium consumption? 19/20 0.90
Which of the following should be avoided during pregnancy as it is harmful to the fetus? 16/20 0.60
Nutrition and health
Which disease is caused by eating more calories than the amount of calories used? 20/20 1.00
Is it true or false that eating dietary supplements can cure diseases? 20/20 1.00
Is it true or false that frequently eating meat with high fat is harmful to your health? 16/20 0.60
What is the target amount of daily salt intake published by the WHO? 19/20 0.90
Which of the following is not considered when calculating the calories an individual need a day? 19/20 0.90
Nutrients
Which of the following is the best source of carbohydrates? 20/20 1.00
Which of the following is the best source of protein? 20/20 1.00
Which nutrient cause anemia if there is an insufficient supply of it in the body? 20/20 1.00
Which food is rich in vitamin C? 20/20 1.00
Is it true or false that fat produces more calories than carbohydrates? 20/20 1.00
Five food groups (food balance bicycle)
Which food can be consumed instead of milk for calcium consumption? 19/20 0.90
Is it true or false that potato is categorized as a vegetable? 20/20 1.00
Is it true or false that beef can be replaced by hairtail fish for a balanced meal? 20/20 1.00
Which food group is missing from the diet below? (brown rice, spinach miso soup, braised hairtail fish, cabbage kimchi, soymilk) 20/20 1.00
Which food can replace spinach from the diet? 20/20 1.00
Nutrition labeling
What is the net weight of the snack? 19/20 0.90
Which nutrient is not consumed when 60 g of the snack consumed? 19/20 0.90
How many grams of protein can be consumed if 1/3 of the snack is consumed? 20/20 1.00
What is the total calorie intake if 1/2 of the snack bag is consumed? 20/20 1.00
Is it true or false that there is a total of 130 mg of sodium in one bag? 20/20 1.00
Nutrition management for disease prevention
Which nutrient should be consumed less to prevent high blood pressure? 20/20 1.00
Which of the following is not the main cause of atherosclerosis? 20/20 1.00
Which of the following food increases blood sugar levels the fastest? 20/20 1.00
Which of the following is not a good food for anemia? 20/20 1.00
Which nutrient should be consumed to prevent osteoporosis? 20/20 1.00

CVR, content validity ratio; N, number of experts who provided feedback; N, number of experts who reported the question as essential; WHO, World Health

Organization.
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Table 2. General characteristics of participants

Characteristics Values
Sex
Male 84 (46.9)
Female 95 (53.1)
Age (yrs)
20-24 22 (12.3)
95-29 93 (52.0)
30-34 34 (18.9)
35-39 30 (16.8)
Education level
Middle school graduate or below 0 (0.0)
High school graduate 48 (26.8)
College graduate 124 (69.3)
Postgraduate holder 7(3.9)
Job
Food or service industry 11 (6.1)
Education or natural science/social sciences 14 (7.9)
Health or medical care 2 (1.1)
Culture, art, design 5(2.8)
Beauty, accommodation, travel, entertainment, sport 2 (1.1)
Business or sales 20 (11.2)
Driving and transportation 26 (14.5)
Accounting, office assistant 84 (46.9)
Other 15 (8.4)
Monthly income (KRW)
<2 million 47 (26.3)
> 2 million and < 3 million 87 (48.6)
> 3 million and < 4 million 28 (15.6)
>4 million 17 (9.5)

Values are presented as number of participants (%).
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Table 3. The rate of correct answers to the nutrition literacy questionnaire

Question Correct answers (%)
Test Retest
Dietary guideline 80.0 (32.0) 80.4 (27.5)
Which of the following should be consumed for a healthy eating lifestyle? 98.3 97.8
Which of the following is not a healthy eating behavior for preventing chronic disease? 77.7 76.0
Choose one of the following to correctly fill in the blank space below 98.9 96.1
- For a healthy eating lifestyle, the () must be checked before choosing a product.

Which food should be chosen to reduce sodium consumption? 25.1 34.1
Which of the following should be avoided during pregnancy as it is harmful to the fetus? 100.0 98.3
Nutrition and health 78.3 (15.3)  76.6 (16.0)
Which disease is caused by eating more calories than the amount of calories used? 96.1 95.0
Is it true or false that eating dietary supplements can cure diseases? 82.7 77.7
Is it true or false that frequently eating meat with high fat is harmful to your health? 83.8 84.9
What is the target amount of daily salt intake published by the WHO? 54.7 52.0
Which of the following is not considered when calculating the calories an individual needs a day? 74.3 73.7
Nutrients 90.9 (9.0) 89.5(8.4)
Which of the following is the best source of carbohydrates? 96.6 92.2
Which of the following is the best source of protein? 96.6 92.7
Which nutrient cause anemia if there is an insufficient supply of it in the body? 86.6 88.3
Which food is rich in vitamin C? 97.8 98.3
Is it true or false that fat produces more calories than carbohydrates? 771 76.0
Five food groups (food balance bicycle) 70.2 (22.5)  71.3 (19.7)
Which food can be consumed instead of milk for calcium consumption? 78.2 81.1
Is it true or false that potato is categorized as a vegetable? 33.0 38.0
Is it true or false that beef can be replaced by hairtail fish for a balanced meal? 82.7 81.6
Which food group is missing from the diet below? (brown rice, spinach miso soup, braised hairtail fish, cabbage kimchi, soymilk) 90.5 86.6
Which food can replace spinach from the diet? 66.5 69.3
Nutrition labeling 86.5 (7.8) 85.8 (6.1)
What is the net weight of the snack? 93.3 91.6
Which nutrient is not consumed when 60 g of the snack consumed? 84.4 83.2
How many grams of protein can be consumed if 1/3 of the snack is consumed? 74.3 771
What is the total calorie intake if 1/2 of the snack bag is consumed? 93.3 91.6
Is it true or false that there is a total of 130 mg of sodium in one bag? 87.2 85.5
Nutrition management for disease prevention 84.0 (18.6)  83.4(18.5)
Which nutrient should be consumed less to prevent high blood pressure? 86.6 87.2
Which of the following is not the main cause of atherosclerosis? 51.4 50.8
Which of the following food increases blood sugar levels the fastest? 92.7 91.6
Which of the following is not a good food for anemia? 97.2 96.1
Which nutrient should be consumed to prevent osteoporosis? 92.2 91.1

Values are presented as number of participants (%).
Table 4. Distribution of scores by domain according to the test-retest reliability
Domain Test Re-test

0-1 =8 4-5 Mean = SD 0-1 2-3 4-5 Mean + SD
Dietary guideline 35(19.6) 144 (80.4) 3.9:0.6 36(20.1)  143(79.9)  4.0:0.7
Nutrition and health 1(0.6) 45 (25.1) 133 (74.3) 3.9+0.9 1(0.6) 56 (31.3) 122 (68.1) 3.8+0.9
Nutrients 1(0.6) 16 (8.9) 162 (90.5)  4.6+0.7 1(0.6) 14 (7.8) 164 (91.6) 4.5+0.7
Five food groups 5(2.8) 75 (41.9) 99 (55.3) 3.5+ 0.9 2 (1.1) 81(45.3) 96 (53.6) 3.6+0.9
Nutrition labeling 5(2.8) 23 (12.8) 151 (84.4) 43+1.0 3(1.7) 36 (20.1) 140 (78.2) 43+1.0
Nutrition management for disease prevention 29 (16.2) 150 (83.8) 4.2+0.8 36 (20.1) 143 (79.9) 4.2 +0.9

Values are presented as number of participants (%) not otherwise specified.
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Table 5. Test-retest reliability and Inter-item reliability for nutrition literacy questionnaire

Question

ICC (95% CI)

Inter-item reliability

Cronbach's a

Dietary guideline
Which of the following should be consumed for a healthy eating lifestyle?
Which of the following is not a healthy eating behavior for preventing chronic disease?
Choose one of the following to correctly fill in the blank space below
- For a healthy eating lifestyle, the () must be checked before choosing a product.
Which food should be chosen to reduce sodium consumption?
Which of the following should be avoided during pregnancy as it is harmful to the fetus?
Nutrition and health
Which disease is caused by eating more calories than the amount of calories used?
Is it true or false that eating dietary supplements can cure diseases?
Is it true or false that frequently eating meat with high fat is harmful to your health?
What is the target amount of daily salt intake published by the WHO?
Which of the following is not considered when calculating the calories an individual needs a day?
Nutrients
Which of the following is the best source of carbohydrates?
Which of the following is the best source of protein?
Which nutrient cause anemia if there is an insufficient supply of it in the body?
Which food is rich in vitamin C?
Is it true or false that fat produces more calories than carbohydrates?
Five food groups (food balance bicycle)
Which food can be consumed instead of milk for calcium consumption?
Is it true or false that potato is categorized as a vegetable?
Is it true or false that beef can be replaced by hairtail fish for a balanced meal?
Which food group is missing from the diet below? (brown rice, spinach miso soup, braised hairtail fish, cabbage
kimchi, soymilk)
Which food can replace spinach from the diet?
Nutrition labeling
What is the net weight of the snack?
Which nutrient is not consumed when 60 g of the snack consumed?
How many grams of protein can be consumed if 1/3 of the snack is consumed?
What is the total calorie intake if 1/2 of the snack bag is consumed?
Is it true or false that there is a total of 130 mg of sodium in one bag?
Nutrition management for disease prevention
Which nutrient should be consumed less to prevent high blood pressure?
Which of the following is not the main cause of atherosclerosis?
Which of the following food increases blood sugar levels the fastest?
Which of the following is not a good food for anemia?
Which nutrient should be consumed to prevent osteoporosis?

0.83 (0.76-0.88)
0.78 (0.70-0.83)
0.80 (0.74-0.85)
0.80 (0.73-0.85)

0.88 (0.84-0.91)
0.84 (0.77-0.89)
0.79 (0.71-0.85)
0.59 (0.46-0.70)
0.70 (0.59-0.77)
0.83 (0.77-0.87)
0.91(0.88-0.93)
0.90 (0.87-0.93)
0.64 (0.55-0.74)
0.58 (0.44-0.69)
0.52 (0.36-0.64)
0.65 (0.53-0.74)
0.77 (0.67-0.84)
0.75 (0.66-0.81)
0.86 (0.80-0.90)
0.84 (0.78-0.88)
0.79 (0.72-0.84)
0.77 (0.69-0.83)
0.82 (0.75-0.86)

0.84 (0.78-0.88)
0.72 (0.61-0.80)
0.79 (0.72-0.84)
0.63 (0.50-0.72)
0.85 (0.79-0.89)
0.47 (0.29-0.61)
0.71 (0.61-0.79)
0.77 (0.67-0.84)
0.71 (0.60-0.78)
0.81(0.75-0.86)
0.85 (0.80-0.89)
0.80 (0.73-0.85)
0.69 (0.59-0.77)

0.88

0.83

0.90

0.90

ICC, intra-class correlation coefficient; Cl, confidence interval; WHO, World Health Organization.
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