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Abstract

Background.—Research has demonstrated dietary quality benefits of family meals and meals 

prepared at home. Less is known about associations between the proportion of family evening 

meals made at home and key personal, behavioral, and environmental characteristics. Moreover, 

most studies often measure these data retrospectively.

Objective.—The objective of this study is to describe the proportion of evening meals made 

at home measured in real-time and to assess associations between personal, behavioral, and 

environmental characteristics that are associated with a higher proportion of evening meals 

prepared and consumed at home.

Design.—This study is a cross-sectional secondary analysis of baseline data collected in 2017 

and 2018 from the New Ulm at HOME (NU-HOME) study, a randomized controlled trial 

conducted in rural Minnesota to evaluate the effectiveness of a childhood obesity prevention 

program for school-age children.

Participants setting.—The present study analyzes a subset of NU-HOME trial data from 

families (n=108) who completed at least 4 evening meal screeners collected in real-time with 

ecological momentary assessment technology over a two-week period.
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Main outcome measure.—The main outcome measure was the proportion of family evening 

meals made at home, calculated using two cut-points (≤50% of evening meals prepared at home 

versus >50%; ≤70% versus >70%).

Analyses.—Descriptive statistics were used to describe the proportion of evening meals 

prepared at home. Logistic regression analyses adjusted for parent education were used to assess 

associations between family characteristics and the two different proportions of meals made at 

home.

Results.—Most family evening meals were prepared and eaten at home (62%). Logistic 

regression models indicated meal planning skills (OR=1.19; 95%CI=1.01-1.39) and mealtime 

routines (OR=1.20, 95%CI=1.03-1.40) were significantly associated with odds of preparing over 

50% of evening meals at home. Only meal planning skills (OR=1.27, 95%CI=1.06-1.51) was 

significantly associated with odds of preparing over 70% of evening meals at home.

Conclusions.—Study findings indicated mealtime routines and meal planning skills were 

associated with preparing over 50% of evening meals at home, but only meal planning skills 

were associated with preparing over 70% of evening meals at home, which may suggest the 

importance of adapting interventions for families. Future research should build upon these findings 

in randomized controlled trials.
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Background

According to the 2020-2025 Dietary Guidelines for Americans, a healthy dietary pattern 

consists of nutrient-dense foods and beverages across food groups, in recommended 

amounts, and within calorie limits.1 Promoting healthy dietary patterns is paramount 

because they are associated with less risk for chronic conditions like obesity, type 2 diabetes, 

and hypertension in children and adults.1 Research suggests having frequent family meals is 

associated with healthy dietary patterns.2–4 The foods served at family meals also matter; for 

example, having fast food for family dinner has been associated with poorer dietary intake 

in adults5 and children.6 There is a growing body of evidence showing that eating foods 

cooked at home is associated with eating more fruits and vegetables7 and higher dietary 

quality8 among adults. Research has also found serving pre-prepared meals or meals not 

from scratch in comparison to home cooked meals is associated with serving meals with 

less fruits, vegetables and whole grains to children9 and poorer dietary patterns in children10 

and adolescents.11 Although these research findings are generally consistent across studies, 

most studies collect meal and preparation data retrospectively versus in real time with a few 

exceptions,9,12 increasing potential recall bias. Furthermore, how to support and promote 

eating more home cooked family meals, especially for families with school-age children is 

not well-understood.

Aligned with the Social Cognitive Theory,13 many personal (e.g., self-efficacy for healthy 

cooking), behavioral (e.g., meal planning skills), and environmental (e.g., mealtime routines, 

household chaos, home food environment) characteristics have been linked to dietary 
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patterns. For example, cooking and meal preparation confidence and skills have been linked 

to less reasons for purchasing prepackaged foods, serving healthier foods, preparing more 

meals at home, and healthier dietary intake in adults14–18 and in children.16,17,19,20 Family 

environmental characteristics like mealtime routines have been positively associated with 

healthier diet-related outcomes like child body mass index,21 while unhealthy home food 

environments22 and household chaos23 have been inversely associated with healthy dietary 

patterns. These factors are potential intervention targets for facilitating healthy dietary 

patterns among youth and their parents.

Therefore, it is important to understand how personal, behavioral, and environmental 

characteristics are associated with preparing and consuming more home cooked family 

meals to inform development of family-based healthy diet interventions. The present study 

aims to (1) describe the proportion of family evening meals made at home or other 

locations measured in real time and (2) assess associations between personal, behavioral, 

and environmental characteristics with the proportions of evening meals prepared at home.

Methods

The present cross-sectional study analyzed baseline parent data from the New Ulm at 

HOME (NU-HOME) randomized controlled trial registered with NIH ClinicalTrials.gov 

(NCT02973815).24 The NU-HOME trial was held in rural South Central Minnesota and 

aimed to prevent excess weight gain in 7-10 year old children with a family-focused 

intervention with 7 monthly sessions and 4 goal-setting calls.24 The NU-HOME intervention 

engaged families in promoting healthful meals, snacks and home food environments, 

positive skills and confidence (e.g., meal planning skills, cooking self-efficacy), and family 

physical activity through interactive activities (e.g., discussions, physical activity breaks, 

cooking meals together, parent/child groups, family-style meals).24 The trial materials and 

procedures were approved by University of Minnesota Institutional Review Board and 

Quorum, Institutional Review Board of Allina Health.24

In summers 2017 and 2018, dyads of the primary meal preparing parent/guardian (herein: 

parent) and one 7-10 year old child were recruited for the trial with a variety of methods 

including: a letter from the local pediatrician sent to families with children in the target 

age range, flyers, community education brochures, and newspaper articles. Inclusion criteria 

were that the target parent was the primary meal preparer, the child had to live with 

the target parent at least half of the time, and the family had to commit to attending 

intervention sessions if randomized to the intervention group. Exclusion criteria for the 

trial were planning to move from the area within the next 6 months or having a medical 

condition that would contraindicate participation in trial intervention activities (e.g., severe 

food allergy). Study staff screened 144 dyads for eligibility (2 did not meet age criteria; 

28 decided not to enroll after learning more about the study); 114 enrolled and completed 

baseline data collection. If more than one child in a family was eligible, the child participant 

was selected by a staff member flipping a coin.24

Parents and children provided written informed consent and assent. NU-HOME trial 

measurements included child/parent psychosocial survey measures; a home food inventory; 
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evening meal screener surveys; child 24-hr dietary recall interviews; child/parent height 

and weight; and child accelerometry. Information on all trial measures can be found 

elsewhere,24 and details are described herein for those directly relevant to the present 

cross-sectional study aims. Specifically, parents provided household- and parent-level data 

on a psychosocial survey via an iPad using REDCap software.25 Parents also completed 

a Home Food Inventory in their homes.26 To address the potential for retrospective recall 

bias, ecological momentary assessment (EMA) technology was used to assess evening meal 

characteristics. Following in-person, baseline data collection, but prior to learning of study 

randomization assignment, parents were sent a text via their smart phones with a link to the 

EMA evening meal screener survey27 on 7 evenings (7:30pm) using one of six randomized 

schedules over a two-week period. If parents did not respond, they were sent a follow-up 

text one hour later. To be included in the present cross-sectional study (N=108), parents 

had to complete at least 4 of the 7 scheduled evening meal screener surveys at baseline (at 

least 4 was selected by the research team, as it represented over half of the evening meals 

per week; this threshold was corroborated in subsequent work28); this criterion excluded 6 

participating families from analyses (5%).

Measures

Independent variables: personal, behavioral, and environmental characteristics

Meal planning skills.—Parents reported their meal planning skills using a previously 

validated, 3-item scale (original α=0.90).29 The scale items were: “I plan meals for [Child’s 

first name] at least one day in advance;” “I plan meals for [Child’s first name] ahead of 

time when I know I am going to be busy;” and “I ‘go with the flow’ and do not plan meals 

for [Child’s first name] or my family.” Items had a 5-point response option (never, rarely, 

sometimes, often, always). Scale internal consistency in the study sample was α=0.86. Items 

were (re)coded such that the scale sum indicated higher skills.

Self-efficacy for preparing healthy meals.—Parents reported their self-efficacy for 

preparing healthy meals using an adapted, 4-item, previously validated scale (original 

α=0.85).30 The item stem was, “How likely are YOU to prepare a healthy meal…” with 

the following scale items “…after a tiring day?” “…when you haven’t been to the store 

recently?” “…when you feel stressed or tense?” and “…when you do not have access to a 

recipe?” Items had a 5-point response option (not at all likely, somewhat unlikely, likely, 

somewhat likely, very likely). Scale internal consistency in the study sample was α=0.83. 

Items were coded such that the scale sum indicated higher self-efficacy.

Mealtime routines.—Parents reported the mealtime routines within their households 

using an adapted 6-item, previously-validated scale (original α=0.88, 0.90).31 The item stem 

was “Think about a typical evening meal. In my family…” with the following scale items: 

“…evening mealtime is flexible, people eat when they can;” “…everyone has a specific role 

and job to do at evening mealtime;” “…everyone is expected to be home for the evening 

meal;” “…people feel strongly about eating the evening meal together;” “…the evening 

meal time is just for getting food;” and “…there is little planning around the evening meal 

time.” Items had a 3-point response option (not true, sort of true, true). Scale internal 
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consistency in the study sample was α=0.76. Items were (re)coded such that the scale sum 

indicated more family mealtime routines.

Household chaos.—Parents reported on chaos in their family life using a previously 

validated, 15-item scale (original α=0.79).32 Example items from this scale were: “No 

matter what our family plans, it usually doesn’t seem to work out;” “There is very little 

commotion in our home;” “We almost always seem to be rushed;” and “It’s a real zoo in our 

home.” Items had a binary response option (yes, no). Scale internal consistency in the study 

sample is α=0.83. Items were (re)coded such that a higher score indicated higher chaos.

Obesogenic score.—The validated Home Food Inventory completed by parents allowed 

for measurement of an obesogenic score, which is a count of the types of foods available 

in the home that may contribute to obesity (original: Kappa=0.73; Sensitivity=0.83; 

Specificity=0.91).26 A higher score indicates more types of obesogenic foods available at 

home.

Dependent variables: Proportion of evening meals made at home and other meal sources

On the electronic EMA evening meal screener surveys, parents were asked, “Please check 

the description below that most closely describes your family meal this evening. Most, or a 

majority of our family members living in our household: (a) were not able to eat together; 

(b) ate together tonight at a full service restaurant; (c) ate together tonight at a fast food 

restaurant; (d) ate together tonight and we had pizza/other food delivered to our house; (e) 

ate together tonight and we picked up take out and brought it home; (f) ate together tonight 

at someone else’s home; or (g) ate together tonight and we made our meal at home.”27 

Using this data, the proportion of family evening meals made at home was calculated. 

Specifically, the total number of times parents responded to category (g) was summed and 

divided by the total number of evening meal screeners completed over the two-week period. 

The proportion of evening meals made at home was then dichotomized with two cut-points 

(≤50% of evening meals prepared at home versus >50%; ≤70% versus >70%) based on the 

distribution within the sample to enable comparisons of regular family evening meals at 

home versus most family evening meals at home. A similar approach was used to create 

variables for the other categories (a-f) to provide context of other meal sources.

Demographic characteristics

Parents self-reported their sociodemographic characteristics on their psychosocial survey 

including birthdate (used to calculate age), household size, sex, race, ethnicity, and 

education level using predetermined categories except for birthdate and household size. 

Multiple responses were allowed for the race categories. Parents also reported on household 

receipt of economic assistance, defined as responding yes to either of the following 

questions: “Does your household receive public assistance (like food support/stamps,33 

Electronic Benefit Transfer [EBT],33 Women, Infants and Children [WIC],33 Temporary 

Assistance for Needy Families [TANF],34 Supplemental Security Income [SSI],35 or 

Minnesota Family Investment Program [MFIP])?36” OR “Does your child receive free or 

reduced-price lunches at school?” Additionally, parents reported food insecurity using a 
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6-item screener scored according to guidelines as food insecure (those with low or very low 

food security) or food secure (those with marginal or high food security).37

Analysis

Descriptive statistics were used to describe all variables. Separate logistic regression models 

were used to assess associations between the dependent variables (proportion of family 

evening meals made at home) and each personal, behavioral or environmental characteristic. 

Logistic regression models were adjusted for sociodemographic characteristics significantly 

associated with the dependent variables in bivariate analyses (i.e., parent education). Data 

were analyzed in SAS Version 9.4 software.38 Statistical significance was set at p<0.05.

Results

The cross-sectional study sample description is provided in Table 1. Most parents identified 

as female (98%) and average parent age was 37.8 years; 4% of parents identified as 

Hispanic/Latinx, and 2% identified as Black, Indigenous or Persons of Color. About half of 

parents reported an education level at or below an Associates Degree (46%). Slightly over a 

quarter reported receiving economic assistance (28%) and 18% reported food insecurity. See 

Table 2 for the descriptive statistics for the independent variables (i.e., personal, behavioral, 

and environmental characteristics) within the study sample.

To show context of the meal screener data, the mean number of meal screeners completed 

was 6.6 (SD=0.7; Range 4-7) and the average proportion of family evening meals from 

various sources/locations are provided in full on Table 2. The primary focus is the average 

proportion of family evening meals prepared and eaten at home, which was 0.62 (62%; 

SD=0.23). The next more common sources/locations for meals were: we didn’t eat together; 

we ate together at a someone else’s house; and we ate together at a full-service restaurant. 

The remaining meal sources/locations each comprised less than 0.05 (5%) of the average 

proportion of evening meals.

Logistic regression models indicated meal planning skills (OR=1.19) were significantly 

associated with 19% higher odds of preparing over 50% of family evening meals at home 

and mealtime routines (OR=1.20) were associated with 20% higher odds of preparing over 

50% of family evening meals at home (Table 3). Self-efficacy for preparing healthy meals 

(OR=1.13) was not significantly associated with higher odds of preparing over 50% of 

family evening meals at home but trended in the expected direction; household chaos and 

obesogenic score were not significantly related to preparing over 50% of family evening 

meals at home (Table 3). The only characteristic significantly associated with preparing over 

70% of family evening meals at home was meal planning skills; specifically, meal planning 

skills (OR=1.27) were associated with 27% higher odds of preparing over 70% of family 

evening meals at home (Table 3).

Discussion

Past research has found having frequent family meals and preparing meals at home have 

both been associated with better dietary intake and quality.2–4 However, measurement of 

Horning et al. Page 6

J Acad Nutr Diet. Author manuscript; available in PMC 2023 January 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



how many family meals are prepared and eaten at home is rarely assessed in real-time. 

Present study findings from data collected from families with school-age children in real-

time using EMA technology indicated 85% of evening meals were eaten together as a family 

and that parents prepared most (62% on average) of their evening meals at home. These 

findings help us to better understand more about frequency of preparing family evening 

meals at home from a real-time capture of data.

Without reliance on data collected retrospectively on preparation of family evening meals at 

home, this study found family meal routines and parent meal planning skills may facilitate 

home family evening meal preparation. These findings extend those of previous research, 

which have found similar associations with different dietary-related outcomes14–21 (e.g., low 

meal planning has been associated with more fast-food meals19 and reasons for purchasing 

prepackaged foods18). While the cut points of greater than 50% and 70% of family evening 

meals made at home yielded meaningful results in this sample, future research is needed 

to further examine key cut-points for the proportion of family evening meals prepared 

at home that differentiate protective associations with outcomes. However, findings may 

suggest that when working with families who prepare half or less of evening meals at 

home, fostering meal planning skills and enhancing mealtime routines may be paramount. 

If findings are corroborated in future randomized controlled trials, interventions with these 

families could focus on meal planning strategies, including advanced planning for grocery 

shopping and meals, cooking foods that take longer in larger quantities to provide leftovers, 

and/or utilizing frozen vegetables.24,39 Working with parents to enhance routines around 

mealtime could include strengthening beliefs in prioritizing family meals,40 creating a 

positive atmosphere around meals,41 or establishing family mealtime schedules.40 When 

working with families who are already preparing over 70% of family evening meals at home, 

focusing on skills to plan healthy meals may be the critical intervention target to increase the 

frequency of family evening meals cooked at home that will likely promote healthy dietary 

patterns.

Past research suggests the home food environment22 and household level of chaos23 are 

associated with dietary intake outcomes. In contrast, the present study found neither home 

availability of obesogenic foods nor household chaos was significantly associated with the 

proportion of family evening meals prepared at home. It is possible this incongruence 

of findings indicates that the proportion of family evening meals made at home does 

not fully capture what types of food are offered or eaten at those meals (e.g., whether 

pre-packaged processed foods are included in the “home cooked” meal). As such, future 

research should also assess the food options offered during meals prepared at home using 

real-time data collection and associations with the home food environment and household 

chaos. Additionally, a recent meta-analysis found other environmental factors (e.g., turning 

the TV off during meals, having longer duration meals) were influential on children’s 

nutritional health41 and may also be important for preparing family evening meals at home, 

warranting further research.

This study is not without limitations. This cross-sectional study assesses only baseline data 

so causality cannot be determined. This study is comprised of a homogeneous sample of 

rural parents who volunteered to participate in a healthy lifestyle intervention; thus, findings 
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may not generalize to other populations. Survey data were self-reported, and household 

chaos and mealtime routines were assessed at the family-level rather than for just the target 

parent and child who participated in measurement. Despite limitations, this study is among 

the first to assess family meal characteristics using real-time data collected with EMA 

technology minimizing recall bias. Five important family characteristics related to family 

evening meals prepared at home were measured. Finally, a high meal screener response rate 

provided a better understanding of the typical source of families evening meals.

Conclusions

The present study used a novel methodology to assess family evening meals in real-time, 

which provided a unique opportunity to examine family characteristics associated with the 

proportion of meals prepared and eaten at home among families with school-age children 

to inform future intervention studies. Moreover, findings indicated that while mealtime 

routines and meal planning skills were associated with preparing over 50% of evening meals 

at home; only meal planning skills were associated with preparing over 70% of evening 

meals at home, which may indicate need for adapting family interventions based on the 

proportion of evening family meals prepared at home to meet specific needs of families. 

Additional research should build upon this work by further evaluating cut points at which 

the adapting of interventions should occur, should examine findings longitudinally in more 

diverse populations, and is needed to promote healthy dietary patterns and outcomes.
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Research Snapshot

Research questions:

What is the proportion of family evening meals made at home or other locations 

measured in real-time? Which personal, behavioral and environmental characteristics are 

associated with a higher proportion of family evening meals prepared at home?

Key Findings:

Most family evening meals were prepared and eaten at home (62%). Logistic regression 

models indicated meal planning skills (OR=1.19) and mealtime routines (OR=1.20) were 

significantly associated with odds of preparing over 50% of family evening meals at 

home. Only meal planning skills (OR=1.27) was significantly associated with odds of 

preparing over 70% of family evening meals at home.
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Table 1.

Household and parent demographic characteristics of the analytic sample of the NU-HOME study who 

returned at least 4 family evening meal screeners by ecological momentary assessment (N=108) at baseline in 

2017 and 2018

Demographic Characteristic N % Mean SD

Parent Sex

 Male 2 2%

 Female 106 98%

Parent Age (years) 37.8 5.3

Parent Race

 Black, Indigenous, Persons of Color
a 2 2%

 White 106 98%

Parent Ethnicity

 Hispanic/Latinx 4 4%

 Not Hispanic/Latinx 104 96%

Parent Education

 Some High School, GED, High School 50 46%

  Graduate, Associates Degree

 Bachelor’s degree or higher 58 54%

Household Receipt of Economic Assistance

 Yes 30 28%

 No 78 72%

Food Insecurity

 Yes 19 18%

 No 89 82%

Total number of individuals in the household 4.9 1.4

a
Includes those who report more than one race.
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Table 2.

Personal, behavioral, and environmental characteristics and the proportion of evening meals from various 

sources/locations of the analytic sample of the NU-HOME study who returned at least 4 family evening meal 

screeners by ecological momentary assessment (N=108) at baseline in 2017 and 2018

Study Sample Possible Range of Scores

Characteristic Mean SD Range

Personal, behavioral, and environmental characteristics 
a

Meal planning skills 7.1 2.6 0-12 0-12

Self -efficacy for preparing healthy meals 11.6 3.6 4-20 4-20

Mealtime routines 14.1 2.7 7-18 6-18

Household chaos 5.0 3.6 0-14 0-15

Obesogenic score 25.8 8.1 0-50 0-71

Proportion of family evening meals…

 …prepared and eaten at home 0.62 (62%) 0.23 0-1 0-1

 …we didn’t eat together 0.15 (15%) 0.20 0-0.83 0-1

 …we ate together at someone else’s house 0.07 ( 7%) 0.11 0-0.43 0-1

 …we ate together at a full-service restaurant 0.06 (6%) 0.10 0-0.43 0-1

 …we ate together at a fast food restaurant 0.04 (4%) 0.09 0-0.33 0-1

 …we ate together and had food delivered 0.03 (3%) 0.07 0-0.29 0-1

 …we ate together and had food from takeout 0.03 (3%) 0.06 0-0.25 0-1

a
Higher scores indicate a higher characteristic (e.g., higher meal planning skills, higher self-efficacy for preparing healthy meals, more obesogenic 

foods present in the home environment).
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