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Abstract

Background—Little is known about the healthfulness of foods offered at family meals or the
relationship between the food’s healthfulness and child overall dietary intake.
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Objective—This exploratory study uses a newly-developed Healthfulness of Meal (HOM) index
to examine the association between the healthfulness of foods served at family dinners and child
dietary intake.

Design—Direct observational, cross-sectional study.

Participants/setting—Primarily low-income, minority families (n=120) video-recorded 8 days
of family dinners and completed a corresponding meal screener. Dietary recalls were completed on
the target child (6—12 years old). The HOM index was used to measure meal healthfulness and
included component scores for whole fruit, 100% juice, vegetables, dark green vegetables, dairy,
protein, added sugars, and high sodium foods.

Main outcome measures—Child dietary intake measured by three 24-hour dietary recalls.

Statistical analyses performed—Linear regression models estimated the association between
the foods served at dinner meals and overall child dietary intake.

Results—The majority of coded meals included foods from protein and high sodium
components; over half included foods from dairy and vegetable components. Nearly half of the
meals had an added sugar component food (e.g., soda, dessert). Few meals served foods from fruit,
100% juice, or dark green vegetable components. Many components served at family dinner meals
were significantly associated with child daily intake of those same foods (i.e., dark green, non-
dark green vegetables, dairy, and added sugars). The HOM index total score was significantly
associated with child HEI score.

Conclusions—This study represents the first report of a new methodology to collect data of
foods served at family dinners. Results indicated a significant association between the majority of
components served at family dinner meals and child overall dietary intake. Validation of the HOM
index and video-recorded family meal methodology is needed to strengthen these research
methods for use in future studies.

Keywords
family meals; direct observation; diet quality; meal screener; food availability

Introduction

Family meal research has consistently shown that frequent family meals are associated with
better dietary outcomes for children,! such as higher intake of fruits and vegetables?— and
dairy, 6.7 and lower intake of sugar-sweetened beverages (SSB) in children.>8-10 Little is
known about the types of foods children are served for dinner and whether these foods are
associated with their overall dietary intake.

Existing data on foods served at family meals have generally been collected through self-
report surveys1-16 (e.g., survey questions about frequency of vegetables served at dinner),
rather than direct observations. Additionally, measures used to determine the foods served at
family meals are often not comprehensive.11-16 For example, one study asked only about
vegetables served at dinner,13 another study assessed whether children were served a dessert
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or a beverage,1® while another study asked about green salad, vegetables, 100% juice, fruit,
milk, SSB, and fast food at dinners.11

Some previous research suggested that the foods served during family meals were associated
with the foods consumed by children in their daily intake.1’~19 For example, a longitudinal
study found that parents’ report of serving vegetables and milk at dinner was predictive of
adolescents’ intake of these foods at five-year follow-up.1’ While multiple tools exist to
determine diet quality,28-20 there is not an exact definition of “healthfulness” of a family
meal. Additionally, there is limited data regarding the overall healthfulness of family meals
and associations with child overall dietary intake. One study developed a summary score
using self-report data of the presence of green salad, vegetables, 100% fruit juice, fruit, milk,
SSB and fast food to assess the overall healthfulness of foods served at family dinners;
however, this study did not examine the association between the healthfulness of family
meals and the quality of a child’s overall diet.11

The current study builds upon previous family meals studiesl~17:21.22 and seeks to
investigate the specific foods available at family meals, the overall healthfulness of the
meals, and their association with children’s dietary intake. This study incrementally
advances the field of family meals by developing a measurement tool that more thoroughly
evaluates the foods served at family meals and the dietary healthfulness of family meals.
This study employs the use of video-recorded family meals to investigate the following
research questions: 1) What food components are served to children at family dinner meals,
and what is the dietary quality of these meals?; 2) Is there an association between the food
components served and the dietary quality of family dinner meals with children’s overall
dietary intake? The main hypothesis is that there will be a positive association between the
food components served and overall dietary quality of family dinner meals with children’s
overall dietary intake and diet quality.

Materials and Methods

Family Meals LIVE!,23 a mixed-methods cross-sectional study, recruited a sample of
families (n=120) with 6-12 years old from low-income and racially/ethnically diverse
households in Minneapolis/St. Paul. Children were stratified by weight status so that there
were 60 non-overweight children (>5th and < 851" BMI percentile) and 60 overweight/obese
children (=85th percentile). Participants (i.e., children and their families) needed to speak
and read English and have a minimum of three family dinner meals per week to be eligible
for the study. Data was collected from families during two home visits, which were
approximately two weeks apart. Direct observational data utilized in the current study
included anthropometric measurements, video-recorded family dinner meals, meal
screeners, and 24-hour dietary recalls. The University of Minnesota’s Institutional Review
Board Human Subjects Committee approved the study protocol. Participants over the age of
18 who were measured or participated in video-recorded meals provided written consent;
children ages 8-17 provided written assent. All participating children under the age of 18
were provided written parental consent by their parent/primary guardian.
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Research staff trained families on how to video-record family meals using an iPad and
helped identify the best location in the home for video-recording family meals. Families
were able to move the iPad if meals occurred in different rooms throughout the week;
however, they were not able to take the iPad outside of the home (e.g., restaurant). After the
initial home visit, families self-recorded eight days of family dinner meals, with a minimum
of two weekend meals. Families were asked to complete consecutive days as much as
possible.

Families were told to say into the camera what was served for dinner every night. After each
meal families completed a meal screener, which is a self-report, open-ended written measure
of what was served at the meal used to confirm the verbally-reported foods. To obtain
authentic footage, families were asked not to alter the foods served at the meals or where
meals were consumed. The first day of the video-recorded meals was not utilized in coding
to allow participants to acclimate to being video recorded.2425

Overall dietary intake of the target child was assessed with three 24-hour dietary recalls
using Nutrition Data System for Research (NDSR) software version 2012.26 Recalls were
conducted by trained staff on two weekdays and one weekend day. The first and third recalls
were conducted during home visits; the second was a telephone recall in between visits.
Recalls for 6-8 years old were conducted with the child’s parent/guardian with child’s
assistance. Recalls for 9-12 years old were conducted with the child, with parental
assistance permitted for clarification. The 24-hour dietary recalls, which assess child dietary
intake, were not necessarily gathered on the same days that the family video-recorded a
dinner meal. All target children completed three dietary recall interviews; 100% of recalls
were reviewed for accuracy and completeness by registered dietitians. Comprehensive study
procedures, including demographic information, have been previously documented.23:27

Coding Index Development

To better understand the types of foods being offered at family meals, staff dietitians with
guidance from experts in nutrition assessment created a family meal healthfulness index
(Healthfulness of Meal (HOM) index) (Table 1) using the Healthy Eating Index-2010 (HEI)
as a guide. The HEI was chosen as a guide because it has been shown to be both reliable and
valid in assessing diet quality.28 The HEI is broken into 12 components: 9 that assess
adequacy of diet and 3 that assess components to be consumed in moderation. The HOM
index is able to represent components similar to the HEI adequacy components, including
Whole Fruit, Vegetables, Dark Green Vegetables, Dairy, Protein, and an overall healthfulness
score. Because juice is often served to children,2 the presence of 100% juice is evaluated as
an individual component. HEI moderation components are also represented in the HOM
index. The HEI’s Empty Calories component is reflected in the HOM index by assessing
high-fat meats and including an Added Sugars component.3% High sodium foods were
identified for the High Sodium foods component by examining the USDA National Nutrient
Database for Standard Research,3! nutrition labels of specific foods and by using NDSR as a
guide. For example, if the sodium content of a food was unknown, (e.g., gravy), a serving
was entered into NDSR. If the serving had greater than 140 mg of sodium, it was considered
a high sodium food.32 Given the data available through the meal screener and video-
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recorded meals, we were unable to mimic some of the HEI components (e.g. Whole/Refined
Grains, Fatty Acids).

The HOM index was scored using a “Present/Absent” format. For example, a meal received
one point for serving whole fruit or zero points for not serving whole fruit; High Sodium
Foods and Added Sugars were reverse coded. The HOM index components were summed; a
maximum score of nine was possible with a higher total score being reflective of a more
healthful family meal with regards to the foods served. Some families (n=22) did not
complete all eight days of video-recording. Additionally, there were five meals where coders
could not discern through the video or meal screener what foods were served at the meal.
After removing the first day of video-recorded meals (see Methods above), the missing days,
and the indiscernible videos, eight hundred meals remained for analysis.

Coding of meal screener and video-recorded data

Measures

Because the HOM index evaluates the dietary healthfulness of the entire meal, foods were
coded regardless of whether they were consumed by or offered to all meal participants. The
index does not quantify the amount of food served, only the presence of a food. Therefore, a
meal providing one serving of dairy and a meal providing five servings of dairy would earn
the same point in the Dairy component. At times, coding rules combined small amounts of
vegetables or fruit into a single Vegetable or Whole Fruit point (e.g., mixed vegetables or
lettuce and tomato on a sandwich). NDSR was used as a guide for mixed dishes or foods that
were difficult to code. For example, if it was clear from the meal screener and video that the
family was eating tacos but the ingredients were unknown, a taco with “unknown”
ingredients was entered into NDSR. The food components provided by NDSR were then
used as the basis of a HOM index coding rule. If the ingredients of a meal were clearly
visible or written on the meal screener, the rule was not used. Protocols were also developed
for coding unique food situations. For example, if a single food or beverage was listed on the
meal screener and not seen on the video, that food/beverage was still coded. However, in
instances where the completed meal screener did not correspond with the recorded meal,
coders tried to ascertain from the video (i.e. foods present and family’s description of foods
served) what was served at the family meal. A written detailed HOM index coding protocol
is available from first author upon request.

Three research team members coded the meal screener and video-recorded meal data. The
corresponding video was watched to corroborate information provided by the self-report
meal screener and to garner additional meal information (e.g. beverages, fast foods). Videos
were coded by all three coders until 95% inter-rater reliability was reached. To ensure
consistent inter-rater reliability, 30% of coded meals were double-coded and coders met to
reach 100% consensus. In addition, staff dietitians were consulted on unique coding
situations and developed coding rules when necessary.

HOM index—As described above, the HOM index evaluates the healthfulness of foods
served at family meals and ranges from zero to nine, with nine indicating a healthier meal.
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24-Hour Dietary Recall Variables—The NDSR system, which was used to collect 24-
hour dietary recalls, aggregates foods into food subgroups (e.g., Citrus Juice, Dark-green
Vegetables). Similar food subgroups were combined to closely match the HOM index food
components (e.g., NDSR “Citrus fruit” and “Fruit excluding citrus fruit” are combined to
mimic HOM index’s Whole Fruit component).

HEI-2010 Score—Using data from the child’s 24-hour dietary recalls, a total HEI score
was calculated. The maximum HEI score possible is 100, with a larger number indicating a
healthier diet. Detailed descriptions of calculating HEI-2010 scores are available online.20:33

Covariates—Anthropometric measurements were obtained on target children in person by
trained researchers.3* Height was assessed to the nearest 0.1 cm using a Seca 217
stadiometer. Weight was measured to the nearest 0.1 kg using a calibrated Seca 869 scale.
BMI percentile values were calculated for the target child using an online CDC calculator.3°
Child sex was based on parent report.

Statistical Analysis

Results

Descriptive statistics included means and standard deviations for continuous variables and
frequencies and percentages for categorical variables. To describe the HOM index
component at family meals, the component’s mean score based on the number of meals
evaluated for each family (typically 7 days) was calculated (e.g., a family serving dairy at
five of seven meals received a HOM dairy score of 0.71 (5/7)). Twenty-two families had
incomplete observations over the seven-day window and mean scores were calculated for
these families using the available data. Specifically, fourteen families missed one day, four
families missed two days, three families missed three days, and one family missed four days.
The mean HOM index and the prevalence proportion of HOM index components were
calculated for these families according to the presence of component items at the number of
meals for which meal data was available.

Linear regression models were fit to estimate the association between foods served at dinner
meals (HOM index component scores and HOM index total score, continuous independent
variables) and dietary intake (NDSR food subgroups and HEI score, continuous dependent
variables). The means for the HOM index component scores and HOM index total scores
were computed for each family. The independent variables were included in separate
models. All models were adjusted for child sex and overweight status. Additional
adjustments for parent BMI resulted in no substantial changes and are not presented.
Weights were used to reflect the sampling design and the clinic-level population.23

Characteristics of Family Dinner Meals

Foods from the protein and high sodium foods components were present at most meals (80%
and 88% respectively), and added sugars component foods were present at nearly half (48%)
of the meals (Table 2). Sixty percent of meals included at least one vegetable; 12% of meals

offered foods from the dark green vegetable component. French fries (which were not
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counted as a vegetable) were served at 13% of meals. Seventy-six percent of meals had a
meat protein; 14% served seafood or plant protein. The lowest food component served was
fruit; whole fruit was served at 12% of meals and 100% juice at 7% of meals.

The mean HOM Index score across all dinner meals was 3.06, with an observed range of
1.43 to 6.29. The most commonly served dishes were chicken (any preparation) (24% of
meals), followed by pasta dishes (14%), macaroni and cheese (10%), pizza (10%), hot dogs
and sausages (8%), and tacos (7%).

Analyses showed significant associations between HOM index components and child’s
dietary intake for non-dark green vegetables (p=0.01), dark green vegetables (p<0.01), any
vegetables (p=0.01), dairy (p=0.03), and added sugars (p<0.01) (Table 3). For example, each
additional family dinner that included the added sugars component (e.g., SSB, desserts) was
associated with 0.18 greater servings of added sugars in the child’s overall dietary intake
(p<0.01). In addition, there was a significant association between the healthfulness of foods
served at dinner meals (assessed by the HOM index total score) and child overall diet quality
(assessed by the child’s HEI score). Specifically, a one-unit increase on the HOM index total
score was associated with a 1.8 greater child HEI score (p=0.04; Table 3).

Discussion

There were several main findings. The results of the current study found that the majority of
family dinners contained a protein source, high sodium food(s), and dairy food(s). Few
dinner meals had whole fruit, 100% juice, or dark leafy greens. Many foods served at family
dinners were significantly and positively associated with the child’s daily dietary intake.
Overall, serving a higher quality dinner meal was associated with a child consuming a
higher quality diet.

Researchers found no associations between meals serving whole fruit, total protein, high
sodium foods, and 100% juice and the child consuming these same foods in their overall
diet. This may indicate either that these foods are being served and not consumed by the
target child, or that these foods are not being served and the child is consuming them
elsewhere. This is not unexpected for components like whole fruit or 100% juice that were
rarely served at video-recorded family meals (12% and 7% respectively) but are readily
available at school breakfast/lunch.36 The non-significant results may also speak to the
difficulty of measuring certain components (e.g., sodium) through self-report or video data.
In this study’s sample protein is frequently served at family meals and children frequently
consume protein; therefore, an association may not have been detectable.

One hypothesis regarding why the association between foods served at dinner meals and a
child’s overall dietary intake was significant may be due to a combination of children eating
the foods served at family meals and/or children seeking out those same foods away from
the family dinner meal. Additionally, the foods served at family meals may be related to
child’s preference.

Study findings also indicated that children are not meeting dietary recommendations for
nutrient-rich food groups such as fruit, vegetables, and dairy,3’~49 and over-consuming
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added sugars, often in the form of SSBs.37:41 Study results may provide direction for
registered dietitians, health practitioners and interventionists on how to help families
improve the foods served at family meals and children’s overall diet quality. The results may
also be useful for counseling parents regarding improving family meal healthfulness. For
example, descriptive results from this study provide key meal components to explore making
changes (e.g., reducing SSB, including whole fruit.)

This study has several strengths. One goal was to obtain a comprehensive picture of the
foods served at family dinners, and the study utilized multiple tools (i.e., meal screeners,
family’s verbal reports, video-recorded meals) to achieve this. The study was innovative in
its use of direct observational video-recorded data, and the coding of video-recorded data
had high inter-rater reliability. Additionally, the healthfulness of foods served at family
meals was assessed in a low-income, minority population, who are at increased risk for poor
nutrition and obesity.#2~44 Furthermore, the HOM index provides a promising way to
quantitatively measure meal quality.

This study also has limitations to be considered. First, the meal screener and video-recorded
meals are not validated tools. While 24-hour dietary recalls are frequently used to assess
dietary intake, self-report data on dietary intake is subject to misrepresentation, such as the
under-reporting of intake, and it can also be subject to desirability bias.#>46 Likewise, while
families were asked not to alter the foods served at the meal, it is possible that being video-
recorded changed families behavior. Regarding the HOM index, food preparation details
(e.g., fried or baked), mixed dish ingredients (e.g. containing cheese or not), and the source
of foods (e.g., homemade or pre-packaged) were often missing. Researchers were unable to
visually identify the presence of whole grains or fatty acids. Similar foods were treated the
same in the HOM index regardless of differing nutrient profiles (e.g., whole milk versus
skim milk). These results may also vary if breakfast or lunch meals were evaluated instead
of dinner meals or if the study were done in populations of different race/ethnicities and
income status. Finally, as it was not a goal of this study, discrepancies between the meal
screener and video-recorded meal were not tracked. Future research may wish to explore
additional methods of gaining a complete picture of the foods served at family meals,
including an enhanced meal screener.

Conclusions

This study suggests that the dietary healthfulness of foods served at family dinner meals may
be associated with the overall dietary quality of children. Results provide an incremental
step in developing methods to assess the healthfulness of foods served at family meals.
Recommendations for future research include validation of the HOM index and investigating
the relationship of the HOM index with child dietary intake in a larger or more diverse
sample.

Acknowledgments

Funding Sources

J Acad Nutr Diet. Author manuscript; available in PMC 2018 January 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Trofholz et al.

Re

Page 9

search is supported by grant number R21DK091619 from the National Institute of Diabetes, Digestive and

Kidney Disease (PI: Jerica Berge). Content is solely the responsibility of the authors and does not necessarily
represent the official views of the National Heart, Lung and Blood Institute, the National Institute of Child Health
and Human Development or the National Institutes of Health.

References
1.

10

11.

12.

13.

Fulkerson, Ja; Larson, N.; Horning, M.; Neumark-Sztainer, D. A review of associations between
family or shared meal frequency and dietary and weight status outcomes across the lifespan. J Nutr
Educ Behav. 2014; 46(1):2-19. [PubMed: 24054888]

. Hammons AJ, Fiese BH. Is frequency of shared family meals related to the nutritional health of

children and adolescents? Pediatrics. 2011; 127(6):e1565-e1574. [PubMed: 21536618]

. Christian MS, Evans CEL, Hancock N, Nykjaer C, Cade JE. Family meals can help children reach

their 5 A Day: a cross-sectional survey of children’s dietary intake from London primary schools. J
Epidemiol Community Heal. 2013; 67(4):332-338.

. Erinosho TO, Beth Dixon L, Young C, Brotman LM, Hayman LL. Caregiver food behaviours are

associated with dietary intakes of children outside the child-care setting. Public Health Nutr. 2013;
16(07):1263-1272. [PubMed: 22883539]

. Neumark-Sztainer D, Larson NI, Fulkerson JA, Eisenberg ME, Story M. Family meals and

adolescents: what have we learned from Project EAT (Eating Among Teens)? Public Health Nutr.
2010; 13(07):1113-1121. [PubMed: 20144257]

. Koszewski W, Behrends D, Nichols M, Sehi N, Jones G. Patterns of family meals and food and

nutrition intake in limited resource families. Fam Consum Sci Res J. 2011; 39(4):431-441.

. Burgess-Champoux TL, Larson N, Neumark-Sztainer D, Hannan PJ, Story M. Are family meal

patterns associated with overall diet quality during the transition from early to middle adolescence?
J Nutr Educ Behav. 2009; 41(2):79-86. [PubMed: 19304252]

. Woodruff SJ, Hanning RM. Associations between family dinner frequency and specific food

behaviors among grade six, seven, and eight students from Ontario and Nova Scotia. J Adolesc
Heal. 2009; 44(5):431-436.

. Gillman, Matthew W, Rifas-Shiman SL, Frazier L, et al. Family dinner and diet quality among older

children and adolescents. Arch Fam Med. 2000; 9(3):235. [PubMed: 10728109]

. Larson NI, Neumark-Sztainer D, Hannan PJ, Story M. Family meals during adolescence are
associated with higher diet quality and healthful meal patterns during young adulthood. J Am Diet
Assoc. 2007; 107(9):1502-1510. [PubMed: 17761227]

Neumark-Sztainer D, MacLehose R, Loth K, Fulkerson Ja, Eisenberg ME, Berge J. What'’s for
dinner? Types of food served at family dinner differ across parent and family characteristics.
Public Health Nutr. 2014; 17(1):145-155. [PubMed: 23083836]

Hanson NI, Neumark-Sztainer D, Eisenberg ME, Story M, Wall M. Associations between parental
report of the home food environment and adolescent intakes of fruits, vegetables and dairy foods.
Public Health Nutr. 2007; 8(01):77-85.

MacFarlane A, Crawford D, Ball K, Savige G, Worsley A. Adolescent home food environments
and socioeconomic position. Asia Pac J Clin Nutr. 2007; 16(4):748-755. [PubMed: 18042538]

14. Vejrup K, Lien N, Klepp K-1, Bere E. Consumption of vegetables at dinner in a cohort of

15.

16.

17.

Norwegian adolescents. Appetite. 2008; 51(1):90-96. [PubMed: 18243413]

Jacobs MP, Fiese BH. Family mealtime interactions and overweight children with asthma:
Potential for compounded risks? J Pediatr Psychol. 2006; 32(1):64-68. [PubMed: 16951307]
Berge JM, Jin SW, Hannan P, Neumark-Sztainer D. Structural and interpersonal characteristics of
family meals: associations with adolescent body mass index and dietary patterns. J Acad Nutr
Diet. 2013; 113(6):816-822. [PubMed: 23567247]

Arcan C, Neumark-Sztainer D, Hannan P, van den Berg P, Story M, Larson N. Parental eating
behaviours, home food environment and adolescent intakes of fruits, vegetables and dairy foods:
longitudinal findings from Project EAT. Public Health Nutr. 2007; 10(11):1257-1265. [PubMed:
17391551]

J Acad Nutr Diet. Author manuscript; available in PMC 2018 January 01.



1duosnue Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Trofholz et al.

Page 10

18. Mariscal-Arcas M, Rivas A, Velasco J, Ortega M, Caballero AM, Olea-Serrano F. Evaluation of the
Mediterranean Diet Quality Index (KIDMED) in children and adolescents in Southern Spain.
Public Health Nutr. 2009; 12(9):1408-1412. [PubMed: 19087384]

19. Kim S, Haines PS, Siega-Riz AM, Popkin BM. The Diet Quality Index-International (DQI-I)
provides an effective tool for cross-national comparison of diet quality as illustrated by China and
the United States. J Nutr. 2003; 133(11):3476-3484. [PubMed: 14608061]

20. Guenther PM, Casavale KO, Reedy J, et al. Update of the Healthy Eating Index: HEI-2010. J Acad
Nutr Diet. 2013; 113(4):569-580. [PubMed: 23415502]

21. Boutelle KN, Fulkerson Ja, Neumark-Sztainer D, Story M, French Sa. Fast food for family meals:
relationships with parent and adolescent food intake, home food availability and weight status.
Public Health Nutr. 2007; 10(1):16-23. [PubMed: 17212838]

22. Sweetman C, McGowan L, Croker H, Cooke L. Characteristics of family mealtimes affecting
children’s vegetable consumption and liking. J Am Diet Assoc. 2011; 111(2):269-273. [PubMed:
21272701]

23. Berge JM, Rowley S, Trofholz A, et al. Childhood obesity and interpersonal dynamics during
family meals. Pediatrics. 2014; 134(5):923-932. [PubMed: 25311603]

24. Gardner F. Methodological Issues in the Direct Observation of Parent — Child interaction: Do
observational findings reflect the natural behavior of participants? 2000; 3(3)

25. Haidet KK, Tate J, Divirgilio-Thomas D, Kolanowski A, Happ MB. Methods to improve reliability
of video-recorded behavioral data. Res Nurs Health. 2009; 32(4):465-474. [PubMed: 19434651]

26. Nutrition Data System for Research [NDSR]. Version 2012. Minneapolis, MN: University of
Minnesota;

27. Trofholz AC, Tate AD, Draxten ML, Neumark-Sztainer D, Berge JM. Home food environment
factors associated with the presence of fruit and vegetables at dinner: A direct observational study.
Appetite. 2016; 96:526-532. [PubMed: 26527254]

28. Guenther PM, Kirkpatrick SI, Reedy J, et al. The Healthy Eating Index-2010 is a valid and reliable
measure of diet quality according to the 2010 Dietary Guidelines for Americans. J Nutr. 2014,
144(3):399-407. [PubMed: 24453128]

29. O’Neil CE, Nicklas Ta. A review of the relationship between 100% fruit juice consumption and
weight in children and adolescents. Am J Lifestyle Med. 2008; 2(4):315-354.

30. [Accessed September 30, 2015] What Are Empty Calories?. http://www.choosemyplate.gov/what-
are-empty-calories

31. [Accessed February 1, 2014] USDA National Nutrient Database for Standard Reference. http://
ndb.nal.usda.gov/

32. Sodium in Your Diet: Using the Nutrition Facts Label to Reduce Your Intake. US Food Drug Adm;
http://www.fda.gov/Food/ResourcesForYou/Consumers/ucm315393.htm

33. HEI Tools for Researchers. National Cancer Institute; http://epi.grants.cancer.gov/hei/tools.html.
Updated August 03, 2015 [Accessed April 15, 2014]

34. De Onis M, Onyango AW, Van den Broeck J, Chumlea WC, Martorell R. Measurement and
standardization protocols for anthropometry used in the construction of a new international growth
reference. Food Nutr Bull. 2004; 25(1 Suppl):S27-S36. http://www.ncbi.nlm.nih.gov/pubmed/
15069917. [PubMed: 15069917]

35. Growth Charts - Homepage. Centers for Disease Control and Prevention; http://www.cdc.gov/
growthcharts/. Updated September 9, 2010 [Accessed June 1, 2014]

36. Nutrition Standards for School Meals. United States Department of Agrictulture; http://
www.fns.usda.gov/school-meals/nutrition-standards-school-meals

37. Krebs-Smith SM, Guenther PM, Subar AF, Kirkpatrick SI, Dodd KW. Americans do not meet
federal dietary recommendations. J Nutr. 2010; 140(10):1832-1838. [PubMed: 20702750]

38. Brady LM, Lindquist CH, Herd SL, Goran MI. Comparison of children’s dietary intake patterns
with US dietary guidelines. Br J Nutr. 2000; 84(03):361-367. [PubMed: 10967615]

39. Lorson, Ba; Melgar-Quinonez, HR.; Taylor, Ca. Correlates of fruit and vegetable intakes in US
children. J Am Diet Assoc. 2009; 109(3):474-478. [PubMed: 19248865]

J Acad Nutr Diet. Author manuscript; available in PMC 2018 January 01.


http://www.choosemyplate.gov/what-are-empty-calories
http://www.choosemyplate.gov/what-are-empty-calories
http://ndb.nal.usda.gov/
http://ndb.nal.usda.gov/
http://www.fda.gov/Food/ResourcesForYou/Consumers/ucm315393.htm
http://epi.grants.cancer.gov/hei/tools.html
http://www.ncbi.nlm.nih.gov/pubmed/15069917
http://www.ncbi.nlm.nih.gov/pubmed/15069917
http://www.cdc.gov/growthcharts/
http://www.cdc.gov/growthcharts/
http://www.fns.usda.gov/school-meals/nutrition-standards-school-meals
http://www.fns.usda.gov/school-meals/nutrition-standards-school-meals

1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Trofholz et al.

40.

41.

42.

43.

44,

45.

46.

Page 11

Guenther PM, Dodd KW, Reedy J, Krebs-Smith SM. Most Americans eat much less than
recommended amounts of fruits and vegetables. J Am Diet Assoc. 2006; 106(9):1371-1379.
[PubMed: 16963342]

Wang YC, Bleich SN, Gortmaker SL. Increasing caloric contribution from sugar-sweetened
beverages and 100% fruit juices among US children and adolescents, 1988-2004. Pediatrics. 2008;
121(6):e1604—e1614. [PubMed: 18519465]

Slack KS, Yoo J. Food hardship and child behavior problems among low-income children. Soc
Serv Rev. 2005; 79(3):511-536.

Gundersen C, Kreider B. Bounding the effects of food insecurity on children’s health outcomes. J
Health Econ. 2009; 28(5):971-983. [PubMed: 19631399]

Weinreb L, Wehler C, Perloff J, et al. Hunger: Its impact on children’s health and mental health.
October. 2002; 110(4):1-9.

Hebert JR, Clemow L, Pbert L, Ockene IS, Ockene JK. Social desirability bias in dietary self-
report may compromise the validity of dietary intake measures. Int J Epidemiol. 1995; 24(2):389—
398. [PubMed: 7635601]

Livingstone MBE, Robson PJ, Wallace IMW. Issues in dietary intake assessment of children and
adolescents. Br J Nutr. 2004; 92(S2):S213. [PubMed: 15522159]

J Acad Nutr Diet. Author manuscript; available in PMC 2018 January 01.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Trofholz et al.

Table 1

Page 12

Healthfulness of Meal (HOM) component scoring standards for total score to assess the healthfulness of foods

served at family meals

Component

Maximum Score

Minimum Score

Whole Fruit

1 for presence of whole fruit

0 for absence of whole fruit

Whole Fruit or 100% Juice

1 for presence of 2nd whole fruit or 100% juice

0 for neither a 2nd whole fruit or 100% fruit juice

Total Vegetables

2 for presence of non-dark green vegetables (1 point/
vegetable)?

0 for absence of non-dark green vegetables

Dark Green Vegetablesb

1 for presence of dark green vegetables

0 for absence of dark green vegetables

1 for presence of dairy products such as milk, cheese,

0 for presence of dairy products such as milk, cheese,

Dairy yogurt, or soy beverage yogurt, or soy beverage

1 for presence of seafood, plant proteins (e.g., nuts, . .

seeds, tofu, beans) or non-high fat meat (e.g., chicken, 0 for absence of seafood, plant proteins, or non-high

Protein turkey, eggs) fat meat or presence of high fat meat®

1 for no fast food/take out or prepackaged dinners; 0 for the presence of fast food/take out or

high sodium meats€: cheese; high sodium sauces; or prepackaged dinners; high sodium meats; cheese;
Sodium salty snack food high sodium sauces; or salty snack food
Added Sugars 1 for no SSBf; baked goods; candy 0 for presence of SSB; baked goods; candy
Total Score 9 0

a . S . . . . s
Total vegetables do not include french fries, including tater tots and hash browns. It was noted if a meal contained french fries for descriptive

purposes.

b . . . . . .
Dark greens include bok choy; broccoli; collard greens; kale; spinach; other greens like mustard and turnip greens; swiss chard; brussels sprouts;
dark green leafy lettuce, and romaine lettuce.

[ . . . .
High fat meats include bologna, salami, summer sausage, pepperoni, bacon, breakfast sausage, hot dogs, bratwurst, and polish sausage.

dExampIes of prepackaged dinners include frozen pizza, Hamburger Helper, ramen noodles, TV dinners, pot pies, frozen burritos, chicken nuggets,
corn dogs, canned soups, and frozen french fries.

e.. . . . .
High sodium meats include bologna, salami, summer sausage, ham, pepperoni, bacon, breakfast sausage, hot dogs, bratwurst, corned beef, and

polish sausage.

f.
Sugar sweetened beverages
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