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Development of evaluation items
for adolescents’ dietary habits and
nutritional practices reflecting eating

behaviors and food environment
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Republic of Korea
“College of Science and Industry Convergence, Ewha Womans University, Seoul 03760, Republic of Korea

ABSTRACT

Purpose: A comprehensive evaluation item was developed to assess adolescent dietary habits
and nutritional practices, considering food intake, eating behaviors, and food culture, such
as social support and food environment.

Methods: The 59 candidate items of the evaluation checklist were obtained based on the results
of the eighth Korea National Health and Nutrition Examination Survey data, Korea Dietary
Reference Intakes, dietary guidelines for adolescents, Youth Risk Behavior Survey data, national
nutrition policies and dietary guidelines, and literature reviews. Four hundred and three middle
and high school students residing in metropolitan areas participated in a survey using the 58-
item checklist, which was selected through expert evaluation and content validity ratio analysis.
The construct validity of the assessment tool for the quality of adolescent diets was assessed

by exploratory factor analyses to determine if the checklist items were organized properly and
whether the responses to each item were distributed adequately.

Results: The Bartlett sphericity test was significant for each area (p <0.001), and the eigen
values were greater than one. The Kaiser-Meyer-Olkin and cumulative proportions by

areas were food intake (0.765 and 56.8%, respectively), eating behaviors (0.544 and 64.8%,
respectively), and food environment (0.699 and 62.4%, respectively). Twenty-two checklists
were determined for the final evaluation items for the adolescents’ dietary habits and
nutritional practices and were categorized into three distinct factors: food intake (10 items),
eating behaviors (4 items), and food environment (8 items).

Conclusion: The evaluation items for adolescent dietary habits and nutritional practices is

a useful checklist for easily and quickly assessing the dietary qualities and reflecting Korean
adolescents and their food environmental factors related to a sustainable diet.

Keywords: adolescent; checklist; dietary habits; nutrition surveys; social support
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Research on domestic and international = Korean Dietary Reference Intakes (2020)
evaluation tools and recent literature

= Domestic and international literature review, National Health and Nutrition Examination
Survey data (2019-2020)

= Dietary guidelines for Koreans (2021)
= Dietary guidelines for adolescents (2010)
= Youth Risk Behavior Survey (2010)

Development of evaluation candidate
items aligned with the Korean dietary
guidelines (2021)

= Development of evaluation candidate items for each guideline within 3 areas
- Food and nutrient intake for chronic disease prevention
- Dietary habits for obesity prevention
- Dietary culture emphasizing local agricultural products and environmental protection

Selection of candidate items through
expert content validity assessment

= Assessment and analysis of content validity by expert
= Using Lawshe's content validity ratio (CVR) as the criterion

Selection of dietary quality evaluation = Survey items were selected based on a literature review, expert content validity
items for adolescents

evaluations, and the research's core objectives

Fig. 1. Process of developing a tool for evaluating the diet quality of adolescent.
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Table 1. List of literature including evaluation of adolescent dietary guidelines

No. Author Year Items related  Total Title
published to guidelines  items
1 Aounetal.[32] 2019 8 17  Comparison of five international indices of adherence to the Mediterranean diet
among healthy adults: Similarities and differences
2  Baileyetal. [33] 2009 25 25  Dietary screening tool identifies nutritional risk in older adults
3 Begleyetal. [34] 2019 1 21  Examining the association between food literacy and food insecurity
4 Blocketal. [35] 2000 22 22  Arapid food screener to assess fat and fruit and vegetable intake
5  Centers for Disease Control and 2015 6 6  Fruit and vegetable module. Behavioral risk factor surveillance system (BRFSS)
Prevention (CDC) [36]
6  Centers for Disease Control and 2014 3 3 Sodium or salt-related behavior. Behavioral risk factor surveillance system (BRFSS)
Prevention (CDC) [37]
7 Centers for Disease Control and 2019 8 47  NHANES 2019-2020 Questionnaire Instruments
Prevention (CDC) [38]
8  Centers for Disease Control and 2022 16 45 2022 NHIS Survey Implementation Materials
Prevention (CDC) [39]
9  Centers for Disease Control and 2021 8 46 2021 Youth Risk Behavior Surveillance System (YRBSS) for middle school
Prevention (CDC) [40]
10 Dewar etal. [41] 2012 13 37  Development and evaluation of social cognitive measures related to adolescent
dietary behaviors
11 Fordyce-Voorham [42] 2018 5 29  Afood literacy model for food education program design and evaluation.
12 Herforth et al. [43] 2020 11 16 Introducing a suite of low-burden diet quality indicators that reflect healthy diet
patterns at population level
13 Kimetal.[15] 2017 19 19  Development of NQ-A, Nutrition Quotient for Korean Adolescents, to assess
dietary quality and food behavior
14 Kimetal. [44] 2003 10 10 Development and Validation of Mini Dietary Assessment Index for Koreans
15 Korea Disease Control and 2020 19 97  The 16th (2020) Korea Youth Risk Behavior Web-based Survey - Korea Disease
Prevention Agency (KDCA) [45] Control and Prevention Agency
16 Korea Disease Control and 2022 13 45  The 9th Korea National Health and Nutrition Examination Survey (KNHANES) for
Prevention Agency (KDCA) [46] the years 2022-2024.
17 Korea Disease Control and 2022 4 11  Korean Genome and Epidemiology Study (KoGES) lifestyle survey: dietary habits
Prevention Agency (KDCA) [47]
18 Korea Health Industry Development 2022 22 22  D-HRA (Dietary Habits-related Health Risk Appraisal) questionnaire for
Institute [48] assessing health risks associated with diet (osteoporosis, cardiovascular and
metabolic diseases)
19 Korea Rural Economic Institute [49] 2020 19 31 2020 National Survey on the Actual Conditions of the Korean Diet
20 Korea Rural Economic Institute [50] 2020 12 70 2020 Food Consumption Attitude Survey
21 Krebs-Smith et al. [51] 2018 13 13  Update of the healthy eating index: HEI-2015.
22 Leighton et al. [52] 2009 13 14  Health impact of Mediterranean diets in food at work
23 Ministry of Agriculture, Food and 2014 13 72  Survey on dietary habits and nutritional status of vulnerable populations in rural
Rural Affairs (Korea) [53] areas
24 Murphy et al. [54] 2001 22 39  Evaluation of Validity of Items for a Food Behavior Checklist
25 National Institute of Agricultural 2021 17 25  Food literacy for sustainable dietary habits.
Sciences [55]
26 NIH/NCI [56] 2022 13 13  Developing the Healthy Eating Index
27  NIH/NHLBI [57] 2022 14 14  DASH Eating Plan
28 Parketal. [58] 2020 25 32  Development of a comprehensive food literacy measurement tool integrating
the food system and sustainability
29  Seoul Metropolitan Government [59] 2020 41 131 2020 Seoul Food Statistics Survey for households (used survey form)
30 Stefler etal. [60] 2017 9 9  Mediterranean diet score and total and cardiovascular mortality in Eastern
Europe: the HAPIEE study
31 Townsend et al. [61] 2003 16 22  Selecting items for a food behavior checklist for a limited-resource audience
32 Underwood et al. [62] 2020 21 99  Overview and Methods for the Youth Risk Behavior Surveillance System
33 Vidgen [63] 2014 3 80  Food literacy: what is it and does it influence what we eat?
34  Vidgen & Gallegos [64] 2014 1 11  Defining food literacy and its components
35 Wooetal. [3] 2016 4 62  Gender Differences in Adolescents’ Dietary Perceptions and Practices
36 Yarochetal. [65] 2012 4 20  Evaluation of Three Short Dietary Instruments to Assess Fruit and Vegetable
Intake: The National Cancer Institute’s Food Attitudes and Behaviors Survey
37 Yooketal. [66] 2022 17 20  Revision of Nutrition Quotient for Korean adults: NQ-2021
Total 636 1,441
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Table 2. Comparison of preliminary items for evaluation of adolescent dietary guidelines

Dietary guidelines for Koreans Items
Before advisory  After advisory

Food intakes

1. Eat a variety of foods including rice & other grains, vegetables, fruits, 20 14
milk & dairy products, meat, fish, eggs, and beans.
2. Choose foods lower in salt, sugar, and fat. 12 12
3. Drink plenty of water. 1 2
Eating behaviors
4. Avoid binge eating or over-eating and increase physical activity to 7 7

maintain a healthy weight.

5. Do not skip breakfast. 3

6. Avoid alcoholic beverages. 1 1
Food environment

7. Prepare food safely and plan ahead. 7 4

8. Practice using one’s own dishes when eating meals. 4 4

9. Enjoy meals considering local ingredients and environment. 5 7

Etc. 0 4
Total 59 58
AT oflH] AL AA|
HAE +=ATe 28 YIRS BET A ST 47149 F 5 5me] Asksta
A= Had (S T 12144, 153HY 7151842 v vll-E5ko] F 4039 (F AT
15+ 1.5M))= /2 &2 20221 9129 (8}7] F)oll ZAFE A AT Aol S S 2 =

Abdo] ti At A *WOﬂ SO E ot F9 5 o gkl ghsto] A2 ot £ 4

A shatol kol 3ol dis) AWskn AL BHishe A7) S diRzAp o2
TR Ak AAMH A el AR 24A13F 3173 S AR st A AR E AEY
ZReL S ol WA, A9 © 7H4 0 2 FRBto] ZARSIG O 0, BAA] A Atet ] %31

AFHEIRA=AE sttt AHT A Al 2159 18] £ AR 24 871, Al 2, Al
%]: AE 15em A 5 B 5 S8-S0t} A A FH ZAFAFE = CAN-Pro Z2 13 (ver.
0, B FeHE) S ALEto] A B AHYT U4 HATES HBIAUT, BERT 3
J} ol &] A F|ZFo] 500 keal B RFO] ALt 5,000 keal 1391 th/d Ak 109 S A 2] 5141, & 3931
(‘g 2259, o 1689)2] At 55 23t BA ol AF&51 3 FA F44-2 SPSS (Statistical Package
for Social Science) Z= 2 13 (ver. 29.0, SPSS Inc., Chicago, IL, USA)< ©|-§5}0] o] Zoj %]t}
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Table 3. Preliminary items of assessment tool for the quality of adolescent diets and content validity ration (n = 11)
Guide Items Mean SD CVR

Guidelines 1 (20) How often do you consume rice dishes (including rice, porridge, etc.) during your daily meals? (Based on 1 serving ~ 3.55 0.52  1.00
of rice, 210 g)

How often do you consume noodle dishes (such as noodles, cold noodles, ramen, etc.) during your daily meals? 3.55 0.52 1.00
(Based on 1 serving of instant noodles, 120 g)
How often do you consume bread or rice cake dishes? (Based on 3 slices of bread, 105 g, or 150 g of rice cake) 3.45 0.52 1.00

How often do you consume mixed grain dishes (such as brown rice, buckwheat noodles, whole wheat bread, mixed 3.73  0.65 0.82
grain rice cakes, whole grain cereal, etc.) when consuming rice, noodles, bread, or rice cakes?

How often do you consume meat, fish, eggs, beans, tofu, etc. in your meals? 3.60 0.70 0.80
How often do you consume meat (beef, pork, chicken, duck, lamb, etc.)? 3.90 0.32 1.00
How often do you consume fish or seafood? 3.90 0.32 1.00
How often do you consume eggs (including quail eggs)? 3.90 0.32 1.00
How often do you consume beans or tofu (including soy milk)? 3.90 0.32 1.00
How often do you consume nuts (peanuts, walnuts, pine nuts, chestnuts, pumpkin seeds, etc.)? 3.70 0.48 1.00

How often do you consume all types of vegetables (including vegetables, mushrooms, seaweed, etc.)? (Basedon1l 3.70 0.48 1.00
serving, cooked vegetables 1/2 cup, and raw vegetables are equivalent to a small plate)

How often do you consume green vegetables (spinach, lettuce, perilla leaves, broccoli, etc.)? 3.90 0.32 1.00
How often do you consume yellow vegetables (butternut squash, carrots, bell peppers, etc.)? 3.90 0.32 1.00
How often do you consume raw vegetables (leafy greens, salads)? 3.80 0.42 1.00

How often do you consume fruits (including fresh fruits and frozen fruits)? (Based on 1 serving, such as half an apple 3.80 0.42  1.00
or one mandarin orange)

How often do you consume 100% fruit juice (excluding fruit-flavored beverages)? (Based on 1 cup) 3.80 0.42 1.00
How often do you consume milk, yogurt, cheese, etc.? (Based on 1 serving, such as 1 cup of milk or 2 slices of cheese) 3.82 0.40  1.00
How often do you consume ice cream? (Based on 100 g) 3.55 0.82 0.64
Do you make an effort to consume a variety of grains, meat, vegetables, fruits, milk, etc. to achieve a balanced diet? 3.55 0.69  0.82
Are you able to prepare nutritionally balanced meals or choose balanced menus? 3.36  0.81 0.64
Guidelines 2 (12) How often do you try to eat food with less salt? 3.45 0.82 0.64
How often do you consume spicy and salty soup dishes (such as ramen, stews, and soups)? 3.64 0.50 1.00
How often do you eat instant noodles (cup/ramen, spicy chicken noodles, jjapaghetti, etc.)? 3.82 0.40 0.64
How often do you consume processed meats like ham, sausages, and bacon? 3.80 0.42 1.00
How often do you drink sugary beverages (carbonated drinks, mixed coffee, smoothies, bubble tea, etc.)? 3.73 0.47 1.00
How often do you consume sweet foods (candy, chocolate, doughnuts, cakes, honey rice cakes, etc.)? 3.80 0.42 1.00
How often do you eat fried foods (chicken, pork cutlet, hot dogs, potato chips, etc.) 3.73 0.47 1.00
How often do you consume high-fat meats (pork belly, ribs, etc.)? 3.82 0.40 1.00
How do you handle visible fat (oil) from meat? 3.55 0.69 0.82
Do you usually check the nutrition facts labels and choose food products accordingly? 3.55 0.69 0.82
How often do you consume foods containing caffeine (coffee, coffee milk, coffee-flavored ice cream, energy drinks, etc.)? 3.40 0.70  0.80
How often do you eat food from places near your school or academy (convenience stores, fast food restaurants, 3.27 0.79 0.64
snack bars, etc.)?
Guidelines 3 (1) How many glasses of water do you drink per day? (Based on 1 cup) 3.82 0.40 1.00
Guidelines 4 (7)  How often do you engage in moderate-intensity physical activity for 30 minutes or more? 3.82 0.40 1.00
Do you make an effort to avoid overeating? 3.27 0.90 0.45
Do you make an effort to increase your physical activity in daily life? 3.36  0.81 0.64
Do you strive to have a balanced diet that can prevent or improve chronic diseases (such as hypertension, 2.64 0.92 0.09
hyperlipidemia, diabetes, cardiovascular diseases, etc.)?
Do you make an effort to maintain a healthy weight? 3.09 0.83 0.45
Do you often use your smartphone, play games, watch TV, or read while eating? 3.73 0.47 1.00
Do you impulsively choose menu items after seeing advertisements (on YouTube, social media, etc.)? 3.64 0.50 1.00
Guidelines 5(2)  How often do you eat breakfast? 3.80 0.42 1.00
How many meals do you have in a day? 3.60 0.70 0.80
Guidelines 6 (7) Do you wash your hands before cooking or eating? 3.73 0.47 1.00
Do you check the expiration dates (shelf life) of food products? 3.82 0.40 1.00
How often do you eat poor-quality food where you cannot verify the ingredients and the environment it was 2.73  1.27 -0.09
prepared in?
How often did you have fresh fruits and vegetables available at home in the past 3 months? 3.00 1.00 0.09
How often did you have fresh milk or dairy products available at home in the past 3 months? 3.00 1.00 0.09
In the past 3 months, how often did your parents or guardians prepare healthy meals for you? 2.82 1.08 0.09
In the past 3 months, how often did your parents or guardians encourage you to eat healthy snacks (fruits, 3.00 0.77 0.45

vegetables, milk, yogurt, etc.)?

(continued to the next page)

https://e-jnh.org https://doi.org/10.4163/jnh.2024.57.1.136 143



t-l_+_|l_jg| Alboﬂil.tgot AN noijl- oI-E JHHF

IJNHS

Journal of Nutrition and Health

Table 3. (Continued) Preliminary items of assessment tool for the quality of adolescent diets and content validity ration (n = 11)

Guide Items Mean SD CVR
Guidelines 7 (4) Do you practice using one’s own dishes when eating together with others? 3.55 0.69 0.82
Do you portion out the refrigerated side dishes before consuming them? 3.27 1.01 0.64
Do you believe that storing cooked food in the refrigerator is safe? 3.27 0.90 0.45
Do you know how to store different types of food (banana, potatoes-at room temperature; fish, meat, cooked food-  3.18 0.98  0.27
in the refrigerator)?
Guidelines 8 (1)  How often do you consume alcoholic beverages? 3.64 0.50 1.00
Guidelines 9 (5)  How often do you check the country of origin when purchasing food? 3.55 0.69 0.82
Do you make an effort to consume domestic/local agricultural products? 3.45 0.82 0.64
Do you think that utilizing local agricultural products is related to sustainable environmental practices? 3.27 1.01 0.64
Do you make an effort to reduce food waste in daily life? 3.55 0.69 0.82
Do you know how to separate and dispose of waste (food waste, packaging containers, etc.)? 3.64 0.67 0.82

CVR, content validity ratio.
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Table 4. Factor analysis of assessment tool for the quality of adolescent diets regarding food intake

Guidelines Questions Factor 1 Factor 2 Factor 3 Variance percentage (%)
1 1 Frequency of consuming vegetable 0.783 27.697
1 4 Frequency of consuming yellow vegetable 0.769 18.410
1 14 Frequency of consuming a variety of food groups 0.752 10.697
1 12 Frequency of consuming bean and nuts 0.576 7.910
2 17 Frequency of consuming sweetened beverage 0.779 7.009
2 19 Frequency of consuming fried food 0.777 6.497
2 22 Frequency of consuming processed meat 0.746 5.961
1 6 Frequency of consuming fresh fruit 0.763 5.688
1 13 Frequency of consuming dairy products 0.665 5.346
1 9,10 Frequency of consuming meat and eggs 0.652 4.785

Cronbach’s a 0.732 0.659 0.551

KMO 0.7645

Bartlett’s test of sphericity x> 686.300

p-value 0.000

Variance explained 56.80%

KMO, Kaiser-Meyer-Olkin.
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Table 5. Factor analysis of assessment tool for the quality of adolescent diets regarding eating behaviors

Guidelines Questions Factor 1 Factor 2 Variance percentage (%)
5 9 Frequency of meal in a day 0.820 37.302
5 10 0.817 27.569
4 5 Efforts to maintain healthy weight 0.788 18.867
4 1,2 Frequency of exercise 0.788 16.261
0.467 0.397
0.544
Bartlett’s test of sphericity x> 83.247
0.000
Variance explained 64.87%

KMO, Kaiser-Meyer-Olkin.

Table 6. Factor analysis of assessment tool for the quality of adolescent diets regarding food environment

Guidelines Questions Factor 1 Factor 2 Factor 3 Variance percentage (%)
Etc 16 Accessibility of fresh fruit, vegetable at home (last 3 months) 0.761 33.071
Etc 17 Accessibility of fresh dairy products at home (last 3 months) 0.742 16.684
Etc 18 Frequency of parental meal preparation (last 3 months) 0.731 12.634
Etc 19 Frequency of parental encouragement for healthy snacking 0.641 9.944
(fruit, vegetable, milk) (last 3 months)
9 9 Frequency of consuming local products 0.848 9.396
9 11 Frequency of consuming eco-friendly products 0.814 7.426
6 4 Check expired date of food 0.846 5.861
7 8 Use one’s own plate when eating leftovers that stored in cool 0.691 4.985
0.700 0.653 0.416
0.699
Bartlett’s test of sphericity x? 559.217
0.000
Variance explained 62.39%

KMO, Kaiser-Meyer-Olkin.

https://e-jnh.org

o, & 232 KMo EE A3 A 4E 0.6992 Ffol 311, Bartlett +ZA] A A} p =
0.0012 Y53 2 o] ERI1E] It} Cronbach’s o A4 AHE A3}, 2217 1(0.700), 2917
2(0.653), .91 3 (0.416) 2.2 LFEFSIT} (Table 6).

AT Wt g5e| g2 Malete] M| ol

NEAH, WS, AT B T P4 Ane) 22 ks sl 7k g oz
At & 2270e) BAHGE F 5 PR S EA 2] Gh M) RO @ 4UTA
£ Hol Yrle=ol TR, SR A, B RF A, F0ee A, ek g A
A% 27 ol%, AFC] f5715 H, YHRUNY 24 Foluir] 4, 2AFE 0] § 7
NS GOl FBUAES Kol x| AL B o] BekAT, YIS A% AT A
43t QJoFg A Wasto] Yol Tytstom o9 WY R EL A9stect. o5 £}
Y3} ool AAH L) ZAFE S8 A ChP o] B, 1,000 kealF B Yk B
ofe] By, P4 WAl ther M 1] kel FUTAZ AT At AFAZ,
N5, AT B 920 BE Byl A JUTA} Yt A 0.2 HAH T (Table 7).
— %t

wope) 2He Yool 4BHF, AT, A RS WIslo] FRH O Aot W
7K 4 Qe BTSN she ) Qe B 7ol Aek Had Alge) A Bt

https://doi.org/10.4163/jnh.2024.57.1.136 145



AlASEOIOF ALK

AN gt S5 e

IJNHS

Journal of Nutrition and Health

Table 7. Items selected for final and selection rationales

Criteria Items

Pearson’s correlation coefficients with data from the metropolitan survey*

BMI, MAR, DDS, nutrient intake
per 1,000 kcal

%RNI or %Al

Food intakes Frequency of consuming vegetable DDS, MAR 11, iron

Frequency of consuming yellow vegetable BMI(-), DDS, MAR 11, carbohydrate(-),
fatty acid, iron, zinc

DDS, MAR 11, dietary fiber, vitamin A,
vitamin C, vitamin B,, folate, calcium,
potassium

DDS, MAR 11, carbohydrate(-), protein,
vitamin A, vitamin B,, folate, cholesterol
DDS, MAR 11, protein, dietary fiber,
vitamin A, folate, vitamin B,,
potassium, zinc

DDS, MAR 11, vitamin A, vitamin B,,
folate, calcium, iron

Frequency of consuming fresh fruit

Frequency of consuming meat and eggs

Frequency of consuming bean and nuts

Frequency of consuming dairy products

Frequency of consuming a variety of food groups DDS, MAR 11, carbohydrate(-), protein,

dietary fiber, vitamin B,,, sodium, zinc

Frequency of consuming sweetened beverage Vitamin B,(-)
Frequency of consuming processed meat -
Frequency of consuming fried food Vitamin B,(-)
Eating Frequency of cardio exercise (less 30 minutes) MAR 11, zinc
behaviors  Efforts to maintain healthy weight protein, calcium, potassium, cholesterol
Frequency of meal in a day DDS, MAR 11, protein, vitamin A, vitamin
B,, vitamin B,, folate, potassium, zinc
Meal regularity DDS, MAR 11, protein, vitamin B,
sodium
Food Check expired date of food Vitamin B, potassium, zinc, cholesterol
environment Use one’s own plate when eating leftovers that stored in cool Iron, zinc

Frequency of consuming local products (local food) Protein, dietary fiber, niacin, folate,
potassium, iron

MAR 11, potassium, zinc

MAR 11, vitamin A, vitamin B,, folate,
calcium, potassium, zinc, cholesterol
DDS, MAR 11, carbohydrate(-), fatty
acid, vitamin A, vitamin C, vitamin B,
vitamin B, folate, calcium, potassium,
zinc, cholesterol

DDS, MAR 11, vitamin By, folate, sodium,
cholesterol

Frequency of consuming eco-friendly products
Accessibility of fresh fruit, vegetable at home (last 3 months)

Accessibility of fresh dairy products at home (last 3 months)

Frequency of parental meal preparation (last 3 months)

Energy, protein, calcium, phosphorus, iron,
vitamin B, niacin, folate, dietary fiber
Energy, calcium, phosphorus, iron,
dietary fiber

Protein, calcium, phosphorus, iron,
vitamin A, vitamin B,, vitamin B,, vitamin
C, folate, dietary fiber

Protein, phosphorus, iron, vitamin A,
vitamin B, vitamin B,, vitamin C, folate
Phosphorus, iron, vitamin C, folate,
dietary fiber, vitamin B,

Protein, calcium, phosphorus, iron,
vitamin A, vitamin B,, vitamin B,, vitamin
C, folate, dietary fiber, vitamin B,

Energy, protein, calcium, phosphorus,
iron, vitamin A, vitamin B,, vitamin B,,
niacin, folate, dietary fiber, vitamin B,
vitamin By,

Vitamin C
Folate, dietary fiber
Iron

Protein, calcium, phosphorus, iron, folate
Protein, calcium, vitamin B,

Protein, calcium, phosphorus, iron,
vitamin A, vitamin B, vitamin B, folate,
dietary fiber

Protein, calcium, phosphorus, vitamin B,
folate, vitamin B, vitamin By,

Iron, niacin, folate

Folate
Iron, folate

Protein, calcium, vitamin A, vitamin B,
vitamin B,, niacin, vitamin C, folate

Phosphorus, iron, vitamin B, vitamin B,
niacin, vitamin C, folate, dietary fiber,
vitamin B, vitamin By,

Frequency of parental encouragement for healthy snacking
(fruit, vegetable, milk) (last 3 months)

DDS, MAR 11, protein, vitamin B,, folate, Protein, phosphorus, vitamin B,, vitamin
sodium, potassium, cholesterol B,, vitamin C, folate, vitamin B,

BMI, body mass index; MAR, mean adequacy ratio; DDS, dietary diversity score; RNI, recommended nutrient intake; Al, adequate intake; MAR 11, mean
adequacy ratio (protein, calcium, iron, vitamin A, vitamin B,, vitamin B,, niacin, vitamin C, folate, vitamin Bg, vitamin By,).
*p <0.05.
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