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Abstract 

Background: Eating meals, particularly dinner, with family members has been found to be associated with improved 
dietary intake, lower prevalence of disordered eating behaviors, lower levels of substance abuse, and improved aca‑
demic outcomes among adolescents. Limited research has examined how the frequency of family meals has changed 
over time. The objective of this study was to examine secular trends in family dinner frequency over a 12‑year period 
using a large, nation‑wide sample of adolescents.

Methods: Using data from two cohorts of the Growing up Today study (GUTS; n = 18,075 observations for 14,79,714 
and 15 year olds), we compared family dinner frequency among 14–15‑year‑olds in 1996 (GUTS1) through 2008 
(GUTS2) and rate of change in family dinner frequency from 1996 to 1998 (GUTS1) and 2004–2008 (GUTS2). We fit 
logistic models using generalized estimating equations with independence working correlation and empirical vari‑
ance to account for correlation within individual and between siblings.

Results: From 1996 to 2008, the number of family dinners per week among males decreased from 5.3 to 4.6 
(p = 0.04) and among females from 5.0 to 4.4 (p = 0.03). We found that the rate of decline in frequency of family 
meals was consistent in GUTS1 (1996–1998) and GUTS2 (2004–2008) among both males and females.

Conclusions: From 1996 to 2008, frequency of family dinners decreased among adolescents. Future research should 
explore reasons for this decline as well as strategies to increase family meals among adolescents.
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Background
Eating dinner with family members is associated with 
improved dietary intake [1], lower prevalence of disor-
dered eating behaviors [2–5], lower levels of substance 
abuse [3, 6], and improved academic outcomes among 
adolescents [6]. Given the potential importance that fam-
ily meals play in adolescents’ physical and mental well-
being, understanding whether family meal frequency 
has changed over time is an important question that few 
studies have explored.

The two studies that have examined secular trends in 
family meal frequency among American youth found 
conflicting results. The first study, a non-peer reviewed 

white paper, examined a series of cross-sectional studies 
of approximately 1000 American youth and found that 
the percentage of youth reporting five or more family 
meals per week remained relatively stable from 1999 to 
2011 [7]. Neumark-Sztainer and colleagues [8] explored 
secular trends in family meals among a sample of 3000 
Minnesotan youth and found that, among their overall 
sample, the percentage of youth reporting eating meals 
with their family five or more times per week decreased 
from 1999 to 2010. However, this trend differed by socio-
economic status; the frequency of family meals decreased 
among adolescents from families of low socio-economic 
status and increased among adolescents from families 
of high socio-economic status [8]. Given that there has 
only been a single peer-reviewed study examining secu-
lar trends in adolescent family meal participation in a 
sample limited to a single geographic region, it is unclear 
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whether or not family meal frequency has changed in the 
United States over the recent decade.

The Growing Up Today Study involves two on-going, 
nation-wide cohort studies; GUTS1 assessed family din-
ner frequency among a prospective cohort of adolescents 
in 1996, 1997 and 1998 and GUTS2 assessed family din-
ner frequency among a prospective cohort of similarly 
aged adolescents in 2004, 2006 and 2008. Because these 
cohorts assessed family dinner frequency across multi-
ple years within two different decades, these data provide 
the unique opportunity to examine how the frequency of 
family dinners has changed over a 12-year period among 
adolescents (i.e., secular trends) and to compare the rate 
of change in family dinner frequency across these dec-
ades. The primary aim of this study was to examine secu-
lar trends in family dinner frequency from 1996 to 2008 
in a large, nation-wide cohort of adolescents. The sec-
ondary aim was to examine whether the rate of change 
in family dinner frequency differed between 1996–1998 
and 2004–2008. Exploring secular trends in family meal 
frequency in a large, nation-wide sample may provide 
insight into whether family meal norms and practices 
have changed over a 12-year period of substantial eco-
nomic upheaval [9].

Methods
Study design and population
We examined trends in family dinner participation 
among participants of the Growing Up Today Study 
(GUTS). GUTS consists of two on-going cohort studies 
of offspring of nurses (participants of the Nurses Health 
Study II (NHS II) [10]). The first cohort, GUTS1, was 
established in 1996 and the second cohort, GUTS2, was 
established in 2004. For the GUTS1 cohort, we contacted 
mothers in the NHS II who we identified to have an ado-
lescent between the ages of 9–14  years through mailed 
letters describing the purpose of GUTS and requesting 
permission to contact their children. In 1996, we mailed 
questionnaires to 13,261 females and 13,504 males whose 
mothers had granted consent; 9039 (68 % response rate) 
females and 7843 (58  % response rate) males returned 
completed questionnaires, thereby assenting to partici-
pate in GUTS1. Follow-up questionnaires were mailed 
annually in 1997 and 1998. A similar process was fol-
lowed for recruitment in the GUTS2 cohort; 20,700 
women in NHS II who had children aged 9–17 years were 
contacted and, in 2004, we mailed questionnaires to 8826 
females and 8454 males whose mothers granted consent 
to contact their child. A total of 6002 (68 % response rate) 
females and 4918 (58  % response rate) males returned 
completed questionnaires, thereby assenting to partici-
pate in GUTS2. Follow-up questionnaires (on-line and 
mailed paper copies) were sent biannually in 2006 and 

2008. This study was approved by the Human Subjects 
Committee at the Brigham and Women’s Hospital.

For this study, we restricted analysis to participants 
who were aged 14 or 15 years during the years when fre-
quency of family dinners was assessed (1996–1998 for 
GUTS1, n =  11,131 observations for 7779 participants; 
and 2004–2008 for GUTS2, n =  8071 observations for 
7987). This age range was selected as it was represented 
in each year that family dinner was assessed. We excluded 
observations with missing family dinner data (n = 1041 
observations in GUTS1 and 86 observations in GUTS2) 
from these analyses, resulting in an analytic sample of 
10,090 observations for 6889 participants in GUTS1 and 
7985 observations for 7908 participants in GUTS2. In the 
analytic sample, 78 % had one family dinner observation 
and 22 % had more than one observation and 20 % had at 
least one sibling in the cohort.

Measures
Family dinner frequency
Family dinner frequency was measured in GUTS1 in 
1996, 1997 and 1998 and in GUTS2 in 2004, 2006 and 
2008 using the question: “How often do you sit down 
with other members of your family to eat dinner or 
supper?” In GUTS1, response categories were, “never,” 
“some days,” “most days,” and “every day.” In GUTS2, 
the responses were “never/almost never,” “1–2 times/
week,” “3–4 times/week,” and “5 or more times/week.” 
For GUTS1, we coded the response option “never” as 0 
times/week, “some days” as 3 times/week, “most days” 
as 5 times/week, and “everyday” as 7 times/week. For 
GUTS2, we coded the response option “never/almost 
never” as 0.07 times/week, “1–2 times/week” as 1.5 
times/week, “3–4 times/week” as 3.5 times/week, and 
“5 or more times per week” as 6 times/week. To explore 
whether using different values to represent the response 
options in GUTS1 would influence our results, we also 
explored alternative values (never =  0, some days =  1, 
most days = 3.6, and every day = 7); analyses using these 
alternative values produced similar results (results not 
shown).

Household socioeconomic status
As part of the NHS II surveys, mothers reported their 
annual household income in 2001 and the education level 
of their partners in 1999.

Analysis
We stratified all analyses by sex as previous research 
found frequency of family dinners to differ among males 
and females [8].

To examine secular trends in family dinner among 
14- and 15-year-olds in 1996 through 2008, we first 
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calculated mean and standard deviation of the number of 
family dinners for each year. Then, to model family din-
ner frequency, we fit logistic models using generalized 
estimating equations with independence working corre-
lation and empirical variance to account for correlation 
within individual and between siblings [11, 12]. The out-
come was the number of family dinners per week, treated 
as a binomial random variable with n  =  7 trials. We 
included a covariate indicating GUTS1 (1996–1998 vs. 
GUTS2 2004–2008), time (1996 coded as 0 to 2008 coded 
as 12), and the interaction of GUTS1 by time (to test lin-
ear trends for GUTS1 and GUTS2). The interaction term 
was not significant, indicating that the rate of change in 
family dinner frequency was similar across GUTS1 and 
GUTS2, so we removed it from the models. We fit mod-
els that additionally adjusted for household income and 
maternal partner’s education level; the effect estimate 
remained virtually unchanged (results not shown), so 
we report only estimates from the more parsimonious, 
unadjusted model. We conducted our analyses using SAS 
(version 9.3, SAS Institute Inc., Cary NC, USA).

We also explored the 12-year secular trends and rate of 
change stratified by annual household income (<$75,000/
year and ≥$75,000/year) and maternal partner’s edu-
cation level (less than a college education and a college 
education or higher) [8]. Results from these stratified 
models showed that the decrease in family meals and rate 
of change in family meals were similar across income and 
maternal partner education levels (results not shown).

Results
Between the GUTS1 and GUTS2 cohorts, 14,797 partici-
pants contributed to an analytic sample of 18,075 obser-
vations of 14 and 15 year olds. Of these observations, the 
majority of adolescents identified as being white (93 % in 
both GUTS1 and GUTS2). Overall, 43 % of observations 
were for males. Observations were split equally between 
14 (55 %) and 15 (45 %) year olds in our analytical sam-
ple. The majority of adolescents were from higher socio-
economic homes, with 62  % of their mothers reporting 
household incomes ≥ $75 000/year in 2001 and 66 % of 
their mothers reporting their partner had at least a col-
lege education in 1999.

From 1996 to 2008 the mean (SD) number of family 
dinners per week among males decreased from 5.3 (1.6) 
to 4.6 (1.8) (p = 0.04; Fig. 1). The odds of having a fam-
ily dinner decreased each year by −0.02 (95 % CI −0.05, 
−0.001) among males.

Among females, the mean (SD) number of family din-
ners per week decreased from 5.0 (1.7) to 4.4 (1.8) din-
ners/week from 1996 to 2008 (p = 0.03; Fig. 1). The odds 
of having a family dinner decreased each year by −0.02 
(95 % CI −0.04, −0.002).

We found no significant difference in the rate of decline 
in frequency of family dinners between GUTS1 (1996–
1998) and GUTS2 (2004–2008) among males or females.

Discussion
Our findings suggest that over the 12-year span of 1996–
2008, the frequency of family dinners among our sam-
ple of offspring of nurses decreased and that the rate of 
decline was consistent across time. Our finding that the 
frequency of family dinners is decreasing is of concern, 
given that family meals have been associated with lower 
substance abuse [3, 6], improved dietary intakes [1, 13], 
and improved adolescent well-being [7]. Adolescence is 
a time of rapid growth; therefore nutritional adequacy 
is of paramount importance during this life stage. Fam-
ily dinners have been associated with improved dietary 
intakes [13, 14] with participation in family dinners being 
inversely associated with eating prepackaged dinners, 
known to be lower in nutrient value [15]. Our finding 
that girls participate in fewer family dinners than boys is 
also of concern considering previous research from lon-
gitudinal studies suggests that shared family dinners have 
a protective factor for disordered eating patterns among 
girls, but not among boys [5, 16]. While autonomy from 
parents increases during adolescence, literature suggests 
that the family environment, specifically family meals 
are associated with positive outcomes related adolescent 
behaviour and development [10].

Our findings differ from the previous peer-reviewed 
study by Neumark-Sztainer et  al. [8], who found that, 
among adolescents from higher socio-economic homes, 
(defined by adolescent report of parent have at least 
a college education), family meals increased from 4.2 
meals per week in 1999 to 4.5 meals per week 2010 
(p = 0.039). Although our sample included a majority of 
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years by gender based on logistic regression models



Page 4 of 5Walton et al. BMC Res Notes  (2016) 9:35 

adolescents from higher SES homes, family dinner fre-
quency declined in our sample over a similar time period. 
The geographic diversity of our sample may explain the 
difference in results. While participants in the Neumark-
Sztainer study are socio-economically diverse, they 
included adolescents from only one metropolitan area of 
Minnesota, Minneapolis/St. Paul and thus, their results 
may not be generalizable to populations from other 
regions of the United States [8]. It is also possible that 
our results differ because our participants are offspring 
of nurses. The stressors associated with the nursing pro-
fession (vs. other professions requiring a college educa-
tion), including irregular working hours and evening 
shifts, may be different than many other professions that 
require having a college education. However, our finding 
that family dinner participation is decreasing among ado-
lescents with parents who are highly educated suggests 
that future interventions should target families with par-
ents who have high as well as low education levels. Our 
results also suggest that future etiologic research should 
explore how other aspects of the family environment, 
such as parental work schedules and stressors, may influ-
ence family dinner participation.

The rate of decline in the frequency of family din-
ners was consistent in GUTS1 (1996–1998) and GUTS2 
(2004–2008) among both males and females. The U.S. 
experienced an economic recession during the years the 
GUTS2 data was collected [9]. According to the U.S. 
Department of Agriculture, average household spending 
on food prepared outside the home decreased during that 
time by 12.9 % between the years of 2006 and 2009 [17]. 
Based on this information, we may have expected the 
decline in family dinner participation in our sample to be 
more precipitous in the earlier years (GUTS1) versus the 
later years (GUTS2) [9]. It is possible that our sample of 
families were not sufficiently financially impacted by the 
recession to change food purchasing practices. It is also 
possible that fewer meals consumed away from home did 
not result in families being more likely to share a meal 
together. Future research should explore the reasons why 
families are having fewer meals together and effective 
ways to translate research findings on the impact family 
meals may have on adolescent wellbeing. This informa-
tion could help inform policy or family-level interven-
tions to support regular family meals.

When interpreting our findings, limitations should 
be noted. First, we presented data only from 14- and 
15-year-olds; results may not be indicative of fam-
ily dinner trends among younger or older adolescents. 
Research indicates that increased independence from 
parents increases linearly from age 9 to approximately 
age 13  years and thus we may have missed capturing a 
period in earlier adolescence where the frequency of 

family dinner may have been changing at a different 
rate [18]. Second, caution must be used when general-
izing the results to other populations; the majority of 
participants identified as being white. Furthermore, par-
ticipants were children of nurses; thus, our participants 
come from homes with highly educated parents that may 
place a higher importance on a healthy lifestyle as com-
pared to the general population. We only explored fam-
ily dinners. It is possible that families eat other meals 
together that are not captured in this study. However, 
findings from [19] suggest that there is no statistically 
significant differences in studies reporting a protective 
factor for family meals when measuring family meals in 
general versus dinner only, suggesting that participants 
may subjectively interpret the family meal to mean din-
ner. Finally, response options to the frequency of family 
meals differed between the GUTS1 and GUTS2 cohorts. 
While sensitivity analyses using alternative responses did 
not impact results, these varying response options across 
the cohorts could have potentially misclassified partici-
pants’ family dinner participation. Despite these limita-
tions, our study is an important addition to the existing 
literature as it provides information on secular trends on 
the frequency of family dinner intake over a 12-year time 
period among a large, nation-wide sample of adolescents. 
Additionally, during this 12-year period, we compared 
rate of change in family dinner frequency in two different 
decades as well as concentrated years within these dec-
ades. This provides a more comprehensive understand-
ing of adolescent family dinner participation during our 
study period. Finally, our sample size in this study was 
sufficiently large to assess the associations between fam-
ily dinner frequency separately for males and females at 
each time point.

Conclusions
From 1996–2008, frequency of family dinners decreased 
among a nation-wide sample of adolescents aged 
14–15  years who are offspring of nurses. These results 
add to the small body of peer-reviewed research explor-
ing secular trends in family meals and suggest the need 
for future research to explore the reasons why families 
are participating in fewer dinners together and explore 
strategies to increase frequency of family meals among 
families with adolescents. Future interventions may need 
to target specific factors of the family environment such 
as the time pressures and stressors associated with parent 
profession.

Authors’ contributions

KW drafted interpreted statistical analyses, drafted the manuscript, and 
led the submission process. KK and NH supported the study design, data 
management and all statistical analyses and interpretations. SRS conducted all 



Page 5 of 5Walton et al. BMC Res Notes  (2016) 9:35 

•  We accept pre-submission inquiries 

•  Our selector tool helps you to find the most relevant journal

•  We provide round the clock customer support 

•  Convenient online submission

•  Thorough peer review

•  Inclusion in PubMed and all major indexing services 

•  Maximum visibility for your research

Submit your manuscript at
www.biomedcentral.com/submit

Submit your next manuscript to BioMed Central 
and we will help you at every step:

statistical analyses and critically reviewed the manuscript for interpretation of 
the statistical analyses. MG supported the study funding, data management, 
study design and manuscript drafting. AE, BA supported the data manage‑
ment, and critically reviewed the manuscript. DNS provided an expertise 
towards the measurement of family dinner frequency and critically reviewed 
the manuscript. JH supported the study funding, data management, study 
design, interpretation of statistical analyses and assisted in drafting the manu‑
script. All authors read and approved the final manuscript.

Author details
1 Department of Family Relations and Applied Nutrition, University of Guelph, 
50 Stone Road East, Guelph, ON N1G 2W1, Canada. 2 Obesity Prevention 
Program, Department of Population Medicine, Harvard Medical School 
and Harvard Pilgrim Health Care Institute, Boston, USA. 3 Department 
of Mathematics and Statistics, Amherst College, Amherst, USA. 4 Department 
of Nutrition, Harvard T.H. Chan School of Public Health, Boston, USA. 5 Divi‑
sion of Adolescent and Young Adult Medicine, Boston Children’s Hospital, 
Boston, USA. 6 Channing Division of Network Medicine, Brigham and Women’s 
Hospital and Harvard Medical School, Boston, USA. 7 Department of Social 
and Behavioral Sciences, Harvard T.H. Chan School of Public Health, Boston, 
USA. 8 Department of Epidemiology, Harvard T.H. Chan School of Public 
Health, Boston, USA. 9 Division of Epidemiology and Community Health, 
School of Public Health, University of Minnesota, Minneapolis, USA. 

Competing interests
The authors declare that they have no competing interests.

Funding
This work was supported by funding from the National Heart, Lung and Blood 
Institute—National Institutes of Health (R01 HL 096905).

Received: 19 November 2015   Accepted: 12 January 2016

References
 1. Neumark‑Sztainer D, Hannan PJ, Story M, Croll J, Perry C. Family meal pat‑

terns: associations with sociodemographic characteristics and improved 
dietary intake among adolescents. J Am Diet Assoc. 2003;103(3):317–22.

 2. Ackard DM, Neumark‑Sztainer D. Family mealtime while grow‑
ing up: associations with symptoms of bulimia nervosa. Eat Disord. 
2001;9(3):239–49.

 3. Fulkerson JA, Story M, Mellin A, Leffert N, Neumark‑Sztainer D, French SA. 
Family dinner meal frequency and adolescent development: relation‑
ships with developmental assets and high‑risk behaviors. J Adolesc 
Health. 2006;39(3):337–45.

 4. Neumark‑Sztainer D, Wall M, Story M, Fulkerson JA. Are family meal pat‑
terns associated with disordered eating behaviors among adolescents? J 
Adolesc Health. 2004;35(5):350–9.

 5. Neumark‑Sztainer D, Eisenberg ME, Fulkerson JA, Story M, Larson NI. Fam‑
ily meals and disordered eating in adolescents: longitudinal findings from 
project EAT. Arch Pediatr Adolesc Med. 2008;162(1):17–22.

 6. Eisenberg ME, Olson RE, Neumark‑Sztainer D, Story M, Bearinger LH. 
Correlations between family meals and psychosocial well‑being among 
adolescents. Arch Pediatr Adolesc Med. 2004;158(8):792–6.

 7. National Centre for Addiction and Substance Abuse: The importance of 
family dinners VII. Columbia University; 2011:2–19.

 8. Neumark‑Sztainer D, Wall M, Fulkerson JA, Larson N. Changes in the 
frequency of family meals from 1999 to 2010 in the homes of adoles‑
cents: trends by sociodemographic characteristics. J Adolesc Health. 
2013;52(2):201–6.

 9. The National Bureau of Economic Research: US Business Cycle Expansions 
and Contractions. http://www.nber.org/cycles.html. Accessed 24 July 
2015.

 10. Gillman MW, Rifas‑Shiman SL, Camargo CA, Berkey CS, Frazier AL, Rockett 
HR, Field AE, Colditz GA. Risk of overweight among adolescents who 
were breastfed as infants. JAMA. 2001;285(19):2461–7.

 11. Liang K‑Y, Zeger SL. Longitudinal data analysis using generalized linear 
models. Biometrika. 1986;73(1):13–22.

 12. Zeger SL, Liang KY. Longitudinal data analysis for discrete and continuous 
outcomes. Biometrics. 1986;42(1):121.

 13. Woodruff SJ, Hanning RM. A review of family meal influence on adoles‑
cents’ dietary intake. Can J Diet Pract Res. 2008;69(1):14–22.

 14. Hammons AJ, Fiese BH. Is frequency of shared family meals related 
to the nutritional health of children and adolescents? Pediatrics. 
2011;127(6):e1565–74.

 15. Gillman MW, Rifas‑Shiman SL, Frazier AL, Rockett HR, Camargo CA, Field 
AE, Berkey CS, Colditz GA. Family dinner and diet quality among older 
children and adolescents. Arch Fam Med. 2000;9(3):235–40.

 16. Haines J, Gillman MW, Rifas‑Shiman S, Field AE, Austin SB. Family dinner 
and disordered eating behaviors in a large cohort of adolescents. Eat 
Disord. 2010;18(1):10–24.

 17. Todd J, Mentzer Morrision R. Less eating out, improved diets, and more 
family meals in the wake of the great recession. United States Depart‑
ment of Agriculture; 2014. http://www.ers.usda.gov/amber‑waves/2014‑
march/less‑eating‑out,‑improved‑diets,‑and‑more‑family‑meals‑in‑the‑
wake‑of‑the‑great‑recession.aspx#.VjzaqvldXIk. Accessed 4 June 2015.

 18. Steinberg L, Silverberg SB. The vicissitudes of autonomy in early adoles‑
cence. Child Dev. 1986;57(4):841–51.

 19. Goldfarb SS, Tarver WL, Locher JL, Preskitt J, Sen B. A systematic review of 
the association between family meals and adolescent risk outcomes. J 
Adolesc. 2015;44:134–49.

http://www.nber.org/cycles.html
http://www.ers.usda.gov/amber-waves/2014-march/less-eating-out%2c-improved-diets%2c-and-more-family-meals-in-the-wake-of-the-great-recession.aspx%23.VjzaqvldXIk
http://www.ers.usda.gov/amber-waves/2014-march/less-eating-out%2c-improved-diets%2c-and-more-family-meals-in-the-wake-of-the-great-recession.aspx%23.VjzaqvldXIk
http://www.ers.usda.gov/amber-waves/2014-march/less-eating-out%2c-improved-diets%2c-and-more-family-meals-in-the-wake-of-the-great-recession.aspx%23.VjzaqvldXIk

	Secular trends in family dinner frequency among adolescents
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Background
	Methods
	Study design and population
	Measures
	Family dinner frequency
	Household socioeconomic status
	Analysis


	Results
	Discussion
	Conclusions
	References




