




Family mealtime frequency and children’s academic and behavioral outcomes

INTRODUCTION
Educational success in childhood has been found to have profound effects on adult health and economic prospects.1,2 Researchers have long attempted to identify factors that influence children’s academic and behavioral outcomes. Past research has determined that factors such as prematurity3 and poor nutrition4 are associated with decreased academic performance. However, research on the effects of consistent shared family meals on academic outcomes is scarce with inconsistent results. 
Existing research demonstrates a positive association between the frequency of family meals and academic and behavioral outcomes,5,6,7 but there are limitations to existing studies. The measurement and analysis of the frequency of family meals have varied (continuous scale or frequency level) and most studies have not determined a dose-response relationship. Additionally, related research has primarily focused on adolescents, providing little information on children during vital stages of development. 
The objective of this study is to determine whether the frequency of family mealtimes is associated with improved academic and behavioral outcomes (ABO) in school aged children (3-17 years old), complementing existing studies while accounting for confounders and potential mediators of association. Using data from the 2020 National Survey of Children’s Health (NSCH), we analyzed the association between the frequency of family meals and a composite variable for outcome based on two age groups: 3–5 and 6–17-year-olds. Previous NSCH studies have investigated similar linkages of parenting practices on outcomes8 but this study places emphasis on the importance of family mealtimes.





METHODS
[bookmark: _Int_rL6rMgvR]This study was based on a secondary analysis of data from the 2020 NSCH cross-sectional survey which examines the physical and emotional health of children, including data from fifty states.  For children aged 0-17 years, 42,777 surveys were completed by a guardian (42.4% response rate). The exposure of interest was the frequency of meals with all the members of the household in a given week. The outcomes of interest in this study were selected age-appropriate measures of ABO in children (Table 1). 
The exclusion criteria included respondents diagnosed with chronic illness, developmental delay, severe mental health issues, cerebral palsy, down syndrome, cystic fibrosis, diagnosed developmental, intellectual/learning disabilities, autism, attention deficit/hyperactivity disorder, or if a doctor was concerned about their development, learning, or behavior based upon the questions in the study. Children aged 0-2 and cases with no usable responses for questions concerning the exposure or outcome of interest were also excluded. After the exclusion of 19,721 cases, 23,056 remained. 
A secondary variable was created to designate the results of the age-appropriate outcomes, with a dichotomous result. Each respondent was categorized as having either “optimal” or “not optimal” ABO based on their responses to a combination of age-appropriate outcome variables listed in Table 1. The “optimal” category indicated that respondents had answered at least two of the three questions listed with ideal responses. All other responses (fewer than two ideal responses) were classified as “not optimal”. Questions used in secondary outcome variable and the classification of responses into a dichotomous variable are illustrated in Table 1 below.




Table 1: Survey questions used to determine exposure and outcome variables with optimal responses in bold. 
	Variable
	NSCH Survey Question
	Secondary variable
	Secondary variable categories

	 Exposure of Interest:
Frequency of family meals per week
	During the past week, on how many days did all the family members who live in the household eat a meal together?
(0 days, 1-3 days, 4-6 days, Every day)
	
N/A

	Outcome
 (Children 3-5 years): ABO
	Use 3 words together in a sentence, such as, "Mommy come now."?
(Yes, No)
	ABO 
(Children 3-5 years)
	Optimal (2 or 3 ideal responses)

Minimal (0 or 1) ideal responses)

	
	Follow 2-step directions, such as "Get your shoes and put them in the basket."?
(Yes, No)
	
	

	
	How often does this child keep working at something until they are finished?
(Always, Most of the time, About half the time, Sometimes, Never)
	
	

	Outcome 
(Children 6-17 years): ABO
	During the past 12 months, how many times has this child’s school contacted you or another adult in your household about any problems they are having with school?
(No times, 1 time, 2 or more times)
	ABO 
(Children 6-17 years)
	Optimal (2 or 3 ideal responses)

Minimal (0 or 1 ideal responses)

	
	Since starting kindergarten, has this child repeated any grades?
(Yes, No)
	
	

	
	How often does this child show interest and curiosity in learning new things?
(Always, Usually, Sometimes, Never)
	
	



The data were separated into age categories to run the analyses. For each age group, a  test was utilized to determine the existence of a relationship between exposure and outcome. Next, binomial logistic regression models were used to determine the magnitude of association, adjusting for potential confounders including bullying, hours of sleep per night, screen time, family economic strife, adverse childhood events, anxiety, and depression. 
All analyses were completed using SPSS (version 28) with an alpha level of 0.05 and 95% confidence intervals.
All the data used in this study was de-identified by the NSCH prior to usage. The data analysis and supplementary research were executed by the authors of this paper. The authors declare no conflicts of interest and have complied with the Principles of the Ethical Practice of Public Health of APHA. 

RESULTS
The sample included 3,553 children aged 3-5 years and 19,503 children aged 6–17 years living in the US and not institutionalized. The 3-5-year-olds had a mean age of 4.01 years while the 6-17-year-olds had a mean age of 11.92 years. Both age groups were 48.9% male and 51.1% female.
 tests indicated statistically significant relationships between family meal frequency and ABO for both age groups (P < 0.001 in both; Supplemental Table 1 and 2). 
As shown in Table 2, the 3-5-year-old group had a statistically significant increase in the odds of optimal ABO with an increase in family meal frequencies (OR = 1.03; 95% CI = 1.01, 1.04). For that age group, the Nagelkerke  as 0.13. The 6-17 age group (Table 2) showed an increase in the odds of optimal ABO when family meal frequencies decreased (OR = 0.99; 95% CI = 0.99, 1.00). For that age group, the  is 0.05.
In Table 2, both the 3-5-year-old and 6-17-year-old groups had a statistically significant increase in the odds of optimal ABO with an increase in average weekday screen time (OR = 1.02; 95% CI = 1.01,1.03 & OR = 1.01; 95% CI =1.01,1.02).





Table 2: Summary of binomial logistic regression models for 3-5-year-olds and 6-17-year-olds comparing family meal frequency and ABO.
	
	3-5-Year-Olds 
	6-17-Year-Olds 

	
	OR (95% CI) 
	Sig. 
	OR (95% CI) 
	Sig. 

	Family Mealtime Frequency 
	1.03 (1.01-1.04)
	<0.001 
	0.99 (0.99-1.00) 
	0.15 

	Bullied 
	N/A (N/A) 
	N/A 
	1.02 (1.02-1.03)
	<0.001 

	Average Sleep 
	1.01 (0.99-1.02)
	0.09 
	1.00 (0.99-1.00)
	0.37 

	Screen Time 
	1.02 (1.01-1.03)
	0.003 
	1.01 (1.01-1.02)
	<0.001 

	Hard to Cover Basics 
	0.99 (0.97-1.01)
	0.41 
	1.01 (1.00-1.01)
	0.02 

	Guardian Divorce 
	1.02 (0.99-1.04)
	0.15 
	1.00 (0.99-1.01)
	0.69 

	Guardian Death 
	0.99 (0.95-1.05)
	0.83 
	1.01 (1.00-1.02)
	0.01 

	Guardian in Jail 
	1.02 (0.99-1.04)
	0.13 
	1.00 (1.00-1.01)
	0.53 

	Witness Violence 
	0.99 (0.95-1.04)
	0.73 
	1.00 (1.00-1.01)
	0.33 

	Victim of Violence 
	0.98 (0.91-1.06)
	0.62 
	0.99 (0.99-1.00)
	0.25 

	Mentally Ill 
	0.98 (0.91-1.06)
	0.66 
	1.00 (1.00-1.01)
	0.35 

	Alcohol/Drug Problems in House 
	1.01 (0.98-1.04)
	0.51 
	1.00 (0.99-1.00)
	0.55 

	Treatment Based on Race 
	1.01 (0.98-1.04)
	0.63 
	0.99 (0.98-1.00)
	0.14 

	Treatment Based on Sexual Orientation 
	N/A (N/A) 
	N/A 
	1.00 (0.99-1.00)
	0.25 

	Parental 1 Employment 
	1.02 (1.01-1.03)
	0.001 
	1.00 (0.99-1.00)
	0.13 

	Parental 2 Employment 
	1.00 (0.99-1.01)
	0.58 
	1.01 (1.00-1.01)
	<0.001 

	Safe Neighborhood 
	0.97 (0.95-0.99)
	0.002 
	1.00 (0.99-1.00)
	0.52 

	Depression 
	1.00 (0.98-1.02)
	0.88 
	1.01 (1.00-1.01) 
	0.33 

	Anxiety 
	1.00 (0.98-1.03)
	0.62 
	1.00 (0.99-1.01)
	0.31 

	Constant 
	0.02 
	<0.001 
	0.8
	<0.001


DISCUSSION
Children aged 3-5 years were significantly more likely to show positive ABO with increased frequency of family mealtimes, controlling for factors that influence academics and behavior. The findings for this age group align with previous studies that reported a statistically significant positive association between the exposure and outcome.9,10,11 
While we had expected a similar result for children aged 6-17 years, the results suggested better ABOs for this age group when they experienced fewer family mealtimes per week. This finding provides motivation for future research to investigate the perceived value of family mealtimes for children aged 6-17 years, and potential factors that influence the relationship between family meals and ABO. 
In the analysis for both age groups, the variation of ABO explained by the frequency in family meals in this model is small. For children ages 3-17, more screen time was significantly associated with optimal outcomes when controlling for other factors. Screen time should be investigated in future research to understand the relationship.
These results contribute to a growing body of evidence that suggests that meal frequency is associated with ABOs in children. Additionally, this study focused on younger children during vital stages of development rather than focusing solely on adolescents. Our findings of a statistically significant relationship between meal frequency and ABOs for children aged 3-5 years but not for those aged 6-17 years suggests that children in critical development periods are most impacted by consistent family mealtimes. Future research should assess the value in participating in mealtimes outside of the nuclear home as a form of socialization for children aged 6-17 years.12 Such research could indicate at which ages children are most sensitive to the frequency of family meals. These findings support changes in policy to stimulate parents to increase family mealtime frequencies with children ages 3-5 years.
Limitations of this study are the use of self-reported cross-sectional data, which is taken at a single time point, impeding access to follow-up information. Factors to consider for future research include parental employment, family relationship conflicts, and children’s involvement in extracurricular activities that may impact family meal frequency. The results of this study may have been impacted by recall bias as responses to the survey were self-reported. Given the survey design and the covariates controlled for in the study, the results are likely generalizable to child populations of the United States.
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SUPPLEMENTAL MATERIAL:

Table 1: 𝜒2 test comparing family meal frequency and academic and behavioral outcomes for children in the 3-5 age group.
	 
 
	Value 
	df 
	Asymptotic Significance (2-sided) 

	Pearson Chi-Square 
	208.370a 
	4 
	<.001 

	Likelihood Ratio 
	82.290 
	4 
	<.001 

	Linear-by-Linear Association 
	202.758 
	1 
	<.001 

	N of Valid Cases 
	3553 
	 
	 


a. 2 cells (20.0%) have expected count less than 5. The minimum expected count is 1.69. 


Table 2: 𝜒2 test comparing family meal frequency and academic and behavioral outcomes for children in the 6-17 age group.
	 
 
	Value 
	df 
	Asymptotic Significance (2-sided) 

	Pearson Chi-Square 
	998.955a 
	5 
	<.001 

	Likelihood Ratio 
	720.281 
	5 
	<.001 

	Linear-by-Linear Association 
	657.050 
	1 
	<.001 

	N of Valid Cases 
	19503 
	 
	 


a. 0 cells (.0%) have expected count less than 5. The minimum expected count is 9.47. 
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