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Abstract
We aimed to examine longitudinal associations between family dinner and disordered eating
behaviors among adolescents. We studied 7535 females and 5913 males, 9 to 14 years of age in
1996. We performed multivariable logistic regression to assess the associations of previous year
family dinner with 1-year incidence of each of 3 outcomes: purging, binge eating, and frequent
dieting. Compared to those who ate family dinner “never or some days,” female adolescents who
ate family dinner at least most days were less likely to initiate purging, binge eating, and frequent
dieting. Estimates of association among males were similar in direction and magnitude, although
lower frequency of the outcomes resulted in less precise estimates and fewer statistically
significant results.

INTRODUCTION
Disordered eating behaviors, including vomiting, laxative use, binge eating, and frequent
dieting are prevalent among adolescent females (D. M. Ackard, Neumark-Sztainer, Story, &
Perry, 2003; Eaton, et al., 2006). These behaviors are of public health concern due to their
association with adverse physical and psychological outcomes, including depressive
symptoms (Johnson, Cohen, Kasen, & Brook, 2002), and the onset of obesity (Field, et al.,
2003; Neumark-Sztainer, et al., 2006; Stice, Presnell, Shaw, & Rohde, 2005) and eating
disorders (G. C. Patton, Selzer, Coffey, Carlin, & Wolfe, 1999; Santonastaso, Friederici, &
Favaro, 1999).

Results from retrospective (D. Ackard & Neumark-Sztainer, 2001) and cross-sectional
studies (Fulkerson, et al., 2006; Neumark-Sztainer, Wall, Story, & Fulkerson, 2004) suggest
that adolescents who report more frequent family meals may be less likely to engage in
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disordered eating behaviors. However, the retrospective study may be limited by differential
recall of frequency of family meals between adolescents with and without disordered eating
behavior, and the cross-sectional studies cannot rule out reverse causality, i.e., that
disordered eating behavior could lead to less frequent family dinners.

A single prospective study has examined the association between family meals and
disordered eating. Among 2516 adolescents residing in Minnesota, Neumark-Sztainer et al.
(Neumark-Sztainer, Eisenberg, Fulkerson, Story, & Larson, 2008) found that regular family
meals were associated with lower prevalences of disordered eating among females. Among
males, regular family meals were associated with higher prevalences of disordered eating
behaviors, which was unanticipated. The authors suggested that further exploration of the
association between family meals and disordered eating behaviors, particularly among
males, is warranted.

An additional gap in our understanding is whether the associations between family meals
and disordered eating behaviors are moderated by familial weight-related norms or
behaviors. Previous studies examining the association between family meals and disordered
eating have adjusted for family-level variables, such as parental connectedness and parental
encouragement to diet (Neumark-Sztainer, et al., 2008), but none have examined how the
association may be moderated by these family-level variables. Given the evidence showing
that parental behaviors, such as parental role modeling of disordered eating (Field, et al.,
2008; Hill, Weaver, & Blundell, 1990; Levine, Smolak, Moodey, Shuman, & Hessen, 1994)
and parental comments to the child about their weight (Schreiber, et al., 1996; Smolak,
Levine, & Schermer, 1999), have a strong influence on disordered eating risk among
adolescents, it is possible that, among families in which parents are dieting, or the
adolescent’s thinness is extremely important to parents, or the parents make negative
comments to the child about their weight, more frequent family meals may be too weak an
influence to overcome the parents’ attitude or behaviors.

Our primary aim was to examine the longitudinal associations between frequency of family
dinners and disordered eating behaviors in a nationwide sample of over 13,000 male and
female adolescents. We hypothesized that more frequent family dinners would be inversely
associated with the onset of purging, binge eating, and dieting behaviors among both female
and male adolescents. Although the previous longitudinal study found that more frequent
family meals were associated with increased prevalence of disordered eating behaviors
among males, this finding was unanticipated and the authors were unable to explain why the
findings were counter to their hypothesis (Neumark-Sztainer, et al., 2008). It is possible this
finding may have been due to chance, thus we hypothesized that family meals would be
inversely associated with the onset of disordered eating behaviors among males.

Our secondary aims were to explore the extent to which the longitudinal associations
between family dinner frequency and disordered eating behaviors are moderated by
adolescent perceptions of a) importance of adolescent’s thinness to parents, b) frequency of
parental comments to child about their weight (parental weight teasing), or c) maternal
dieting behaviors. Based on the evidence suggesting the strong influence that parental
weight-related behaviors and concerns have on adolescent disordered eating risk (e.g.,
(Field, et al., 2008; Smolak, et al., 1999)), we hypothesized that family dinners would have a
weaker protective effect among adolescents who report that it is important to their parents
that the adolescent be thin, who report a high level of parental weight teasing, or who report
that their mothers frequently diet.
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METHODS
Participants

The Growing Up Today Study (GUTS) is a longitudinal cohort study of adolescent girls and
males residing throughout the United States. Participants are offspring of women taking part
in the Nurses’ Health Study II, a prospective cohort of more than 116,000 female registered
nurses. GUTS was designed to assess prospectively determinants of adolescent dietary
intake, physical activity, inactivity, weight concerns and disordered eating behaviors. All
data were collected by means of mailed self-administered questionnaires.

Details of initial recruitment are available elsewhere (Gillman, et al., 2001). The baseline
1996 sample included 8843 girls and 7696 males, age 9–14 years. At baseline in 1996, the
mean (SD) age of participants was 11.9 (1.6) years and the mean (SD) BMI was 19.1 (3.5)
kg/m2. The cohort was 93% non-Hispanic white, reflecting the race/ethnicity representation
of their mothers, who are participants of the Nurses’ Health Study II. In 1997, 1998, and
1999, participants were mailed follow-up questionnaires. For the current analyses, we
excluded 515 females and 798 males who did not return at least one follow-up
questionnaire. We excluded 793 females and 985 males who were missing family dinner
data or follow-up data on outcome behaviors (i.e., purging, binge eating, and frequent
dieting). Thus, our final sample size was 7535 females and 5913 males. There were no
substantial differences in exposure or outcome between excluded participants and the final
sample. The Human Subjects Committee at Brigham and Women’s Hospital approved this
study.

Instruments
Family dinner—Our exposure variable of interest was family dinner. On each GUTS
questionnaire from 1996 through 1998, we asked the question, “How often do you sit down
with other members of your family to eat dinner or supper?” Response categories to this
question, which formed our exposure variables, were “never, some days, most days, and
every day.” Because of the very low proportion (1%) of participants answering “never,” we
grouped these participants with those reporting “some days” for our analyses.

Disordered eating behaviors—Our outcome variables of interest were purging
behaviors, binge eating, and frequent dieting. We assessed these disordered eating behaviors
on each GUTS questionnaire from 1996 to 1999 with questions adapted from the Youth
Risk Behavior Surveillance System questionnaire (Kann, et al., 1996). We assessed purging
with two questions, “During the past year, how often did you make yourself throw up to
keep from gaining weight?” and “During the past year, how often did you take laxatives to
keep from gaining weight?” We classified respondents as engaging in purging behavior if
they reported doing either of these behaviors at least monthly.

We assessed binge eating with a two-part question. Participants first reported the frequency
during the past year of eating “so much food in a short period of time that you would be
embarrassed if others saw you (binge-eating or gorging).” Respondents who reported at least
occasional episodes of overeating were directed to a follow-up question that asked whether
“you felt out of control during these episodes, like you could not stop eating even if you
wanted to stop.” We defined binge eating as eating a very large amount of food in a short
amount of time at least monthly and feeling out of control during the eating episode. For
these bulimic behaviors, binge eating and purging, we used a cut-off of monthly to define
these behaviors as disordered based on previous research which has shown that subthreshold
eating disorder cases who engage in these behaviors at least monthly are similar to full
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criteria cases in terms of eating disorder psychopathology and history of treatment seeking
(Striegel-Moore, et al., 2000).

We assessed dieting with the question: “During the past year, how often did you diet to lose
weight or to keep from gaining weight?” We categorized respondents as frequent dieters if
they reported that they had dieted to lose or maintain weight at least weekly. This frequency
of dieting behaviors has been shown to be associated with increased risk of disordered
eating among adolescents (G C Patton, Johnson-Sabine, Wood, Mann, & Wakeling, 1990).
All three disordered eating items, binge eating, purging, and dieting, have been validated in
previous studies (Brener, Collins, Kann, Warren, & Williams, 1995; Field, Taylor, Celio, &
Colditz, 2004).

Weight concern—We assessed weight concern using 3 items from the McKnight Risk
Factor Survey (MRFS) (Shisslak, et al., 1999). Males are more likely than females to focus
on wanting to increase muscle tone, rather than being thin (McCabe, Ricciardelli, &
Finemore, 2002), thus, to make the MRFS questions appropriate for males, we replaced the
questions on thinness with questions inquiring about the importance of not being fat or
desiring not to be fat in the surveys sent to male participants.

Importance of thinness to parents—We considered adolescents’ thinness (females) or
lack of fatness (males) to be important to parents if the adolescents reported that the degree
of perceived importance to their mothers and/or fathers was “a lot” or “totally” in the past
year on a 5-point scale ranging from “not at all” to “totally.”

Frequency of parental comments to child about their weight (parental weight
teasing)—We considered parental weight teasing to be frequent if the adolescents reported
that their mothers and/or fathers made comments about their weight or eating that made
them feel bad “a lot” or “always” in the past year.

Maternal dieting—We considered mothers to be frequent dieters if the adolescents
reported that their mothers had tried to lose weight “a lot” or “always” in the past year.

Body Mass Index (BMI)—Participants self-reported their height and weight, and we
calculated BMI with the formula weight in kilograms divided by squared height in meters.
Previous studies reported high validity for self-reported heights and weights in
preadolescents (Shannon, Smiciklas-Wright, & Wang, 1991) and adolescents (Strauss,
1999). We calculated age- and gender-specific BMI z-scores based on 2000 Centers for
Disease Control and Prevention standards (Kuczmarski, et al., 2000).

Other covariates—Participants reported their Tanner maturation stage in five categories
of pubic hair development using a validated self-rating measure (Morris & Udry, 1980), and
females reported whether/when their menstrual periods began. We calculated each child’s
age from his or her birthdate and the date each questionnaire was returned.

Analyses
To study the effect of family dinner frequency in the past year (our predictor variable of
interest) on incident disordered eating behaviors (Aim 1), we related the past year frequency
of family dinner reported in 1996 to incident disordered eating behaviors from 1996 to 1997,
family dinner frequency reported in 1997 to incident disordered eating from 1997 to 1998,
and family dinner frequency reported in 1998 to incident disordered eating from 1998 to
1999. Thus, our effect estimates are pooled 1-year estimates. Because each participant could
contribute up to three observations, the assumption of independent observations required by
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ordinary least squares (OLS) regression was not met, so we used logistic regression models
with estimation by generalized estimating equations (GEE) and adjusted for clustered, non-
independent observations among participants (Zeger & Liang, 1986). To ensure that we
evaluated only incident, not prevalent cases, we excluded participants who reported
engaging in the relevant outcome behavior (i.e., purging, binge eating, and frequent dieting)
in previous years, i.e., if a participant reported purging at baseline in 1996 s/he was excluded
from all analyses, if a participant reported purging in 1997, s/he was excluded from the 1997
to 1998 analyses and the 1998 to 1999 analyses, and if a participant reported purging in
1998 s/he was excluded from the 1998 to 1999 analyses.

All models were stratified by sex. In the final multivariable models, we included covariates
that may be related to both frequency of family dinner and incidence of disordered eating
behaviors, including age, Tanner maturation stage, BMI z-score, weight concerns, and for
females, menstrual status. These multivariable models were used to estimate the odds of
initiating each disordered eating behavior among those who ate dinner with their family on
“most days” or “everyday” as compared to the referent group, who ate dinner with their
family “never/some days.” We also calculated p for trend across family dinner categories
using continuous family dinner coded as 1, 2, and 3.

To explore whether associations between frequency of family dinner and the onset of
disordered eating behaviors were moderated, i.e., whether effect modification was present,
by importance of thinness to parents, parental weight teasing, and maternal dieting (Aim 2),
we ran multivariable models stratified on each of these variables as well as models with the
following interaction terms: a) family dinner × importance of thinness to parents, b) family
dinner × parental weight teasing, and c) and family dinner × maternal dieting. We also
explored whether associations between frequency of family dinner and onset of disordered
eating were moderated by age (<13 years vs. ≥13 years in 1996) and weight status (BMI
<85th percentile vs. ≥85th percentile for age and gender), based on previous analyses with
this cohort that show that estimates of association for various predictors of disordered eating
may differ by these factors (Field, et al., 2008). We performed all analyses using SAS
version 9.1 (SAS Institute, Cary, NC).

RESULTS
Family dinner

At baseline in 1996, 17.5% of females and 14.5% of males ate dinner with members of their
family “never or some days,” 39.4% of females and 39.6% of males ate dinner with their
family on “most days,” and 43.2% of females and 46.0% of males ate dinner with their
family “every day.” Frequency of eating family dinner was lower in later years (Figure 1). In
1998, 34.5% of females and 39.2% of males reported eating family dinner “every day.”

Family dinner and purging
During the three years of follow-up (1997–1999), 1.3% (n = 224) of females and 0.3% (n =
43) of males started to purge. As shown in Table 2, among females, more frequent family
meals in the previous year were associated with lower 1-year incidence of purging behavior.
Compared with females who ate family dinner “never or some days,” the multivariable
adjusted OR for females who ate family dinner on “most days” was 0.67 (95% CI, 0.48,
0.93), and it was 0.70 (95% CI, 0.50, 1.00) for females who ate family dinner “every day.”

We found that the direction and magnitude of the estimates of association between family
meal frequency and purging behaviors were similar among males, although the smaller
number of outcomes led to wider CI’s and results that were not statistically significant
(Table 2).
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Family dinner and binge eating
From 1997 to 1999, 4.4% (n= 760) of females and 1.5% (n= 203) of males started to binge
eat. As with purging, among females, we found that more frequent family meals in the
previous year were associated with lower 1-year incidence of binge eating. Compared with
females who ate family dinner “never or some days,” the multivariable adjusted OR for
females who ate family dinner on “most days” was 0.82 (95% CI 0.68, 0.99), and it was 0.73
(95% CI 0.59, 0.89) for females who ate family dinner “every day.”

Among males, we also found that more frequent family meals in the previous year were
associated with lower 1-year incidence of binge eating. Compared with males who ate
family dinner “never or some days,” the multivariable adjusted OR for males who ate family
dinner on “most days” was 0.66 (95% CI 0.45, 0.97), and it was 0.71 (95% CI 0.48, 1.03)
for males who ate family dinner “every day” (Table 2).

Family dinner and frequent dieting
From 1997 to 1999, 6.5% (n = 1051) of females and 2.8% (n = 357) of males began to diet
frequently. As with the previous disordered eating behaviors examined, we found that more
frequent family dinner was associated with lower 1-year incidence of dieting. Compared
with females who ate family dinner “never or some days,” the multivariable adjusted OR for
females who ate family dinner on “most days” was 0.87 (95% CI 0.73, 1.03), and it was 0.76
(95% CI 0.64, 0.92) for females who ate family dinner “every day.”

We found that the direction and magnitude of the estimates of association between family
meal frequency and dieting were similar among males, although the smaller number of
outcomes led to wider CI’s and results that were not statistically significant (Table 2).

Effect modification by age, weight status, and parental factors
Among female adolescents, we found some evidence of effect modification by age for the
association between family dinners and binge eating. Among females 8–12 years of age we
found that, compared to their similarly-aged peers who ate family dinner “never or some
days,” the multivariable adjusted OR for females who ate family dinner on “most days” was
0.81 (95% CI 0.63,1.05) and it was 0.63 (95% CI 0.48, 0.82) among those who ate family
dinner “every day.” Among females who were 13 years of age and older, we found that,
compared to females who ate dinner “never or some days,” the adjusted OR for females who
ate family dinner on “most days” was 0.72 (95% CI 0.53., 0.99) and it was 0.90 (95% CI
0.65, 1.24) among those that ate family dinner “every day” (p for test for interaction = 0.03).
We did not find evidence of effect modification by age for the association between family
dinner and purging and frequent dieting among females. Among males, we did not find
evidence of effect modification by age for any of the associations explored.

Among males, we found some evidence of effect modification by weight status for the
association between family dinner and frequent dieting. Among males with a BMI <85th

percentile for age and gender, we found that, compared to those who ate family dinner
“never or some days,” the multivariable adjusted OR for males who ate family dinner “most
days” was 0.73 (95% CI 0.45, 1.20) and it was 0.55 (95% CI 0.33, 0.93) among those who
ate family dinner “every day.” Among males with a BMI ≥85th percentile for age and
gender, we found that, compared to those who ate family dinner “never or some days,” the
adjusted OR was 0.74 (95% CI 0.49, 1.10) and it was 0.98 (95% CI, 0.66, 1.45) among those
who ate family dinner “every day” (p for test for interaction = 0.03).

Overall, we did not find any strong evidence that the associations were modified by the three
parental variables we explored: importance of adolescent’s thinness to parents, frequency of
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parental comments to child about their weight, and maternal dieting behaviors. We also re-
ran our multivariable regression models to include these parental variables as covariates and
found that our results were essentially unchanged (results not shown).

DISCUSSION
In this prospective study of over 13,000 preadolescents and adolescents, we found that
female youth who ate dinner with members of their family most days or every day of the
week were less likely to initiate purging behaviors, binge eating, and frequent dieting in the
following year. These associations were independent of age, Tanner maturation stage, BMI
z-score, weight concerns, and menstrual status. Estimates of association among male youth
were similar in direction and magnitude, although the lower frequency of the outcomes
resulted in less precise estimates that were not statistically significant.

One way that eating family dinner may protect against disordered eating behaviors is that
eating family dinner together may encourage more regular meal consumption, which may
prevent disordered eating behaviors, in particular binge eating (Masheb & Grilo, 2006).
Another possible explanation is that eating meals together may help enhance the quality of
parent-child relationships, in particular parent-child communication and cohesion, which
may reduce risk for engaging in these disordered behaviors (Bailey, 1991). Confounding
may also explain our findings: it is possible that an unmeasured variable associated with
both higher frequency of family dinner and lower incidence of disordered eating behavior
accounts for the associations we found. Our effect estimates were attenuated with the
addition of individual-level factors, such as weight concern and body mass, into the model
suggesting that residual confounding by these variables is also possible.

Our results are in agreement with previous cross-sectional (Fulkerson, et al., 2006;
Neumark-Sztainer, et al., 2004) and longitudinal (Neumark-Sztainer, et al., 2008) research
which found an inverse association between family meals and disordered eating among
adolescent females. Our finding of a potential protective influence of family meals among
males is contrary to Neumark-Sztainer and colleagues’ (Neumark-Sztainer, et al., 2008)
finding that regular family meals were associated with higher prevalences of disordered
eating behaviors, such as fasting. Neumark-Sztainer et al., also found non-significant
positive associations between regular family meals and binge eating and frequent dieting
among males. One potential explanation for this variation is the different ages of the
populations studied. The participants in the Neumark-Sztainer study were older than those
included in our study (mean age 14.8 vs. 11.9 years). It is possible that family meals may
offer benefit to preadolescent and early adolescent males, but that this protective influence
does not hold among males in later adolescence. Additionally, the follow-up period in the
Neumark-Sztainer study was substantially longer than in the present study (5 years vs. 1
year). Family meals may have a more proximal effect on disordered eating behaviors among
males than would be detected with a 5-year follow-up.

Contrary to our hypotheses, we did not find that associations between family meals and
disordered eating behaviors were moderated by the parental variables we explored. This
finding may suggest that family dinners are protective for disordered eating behaviors
among all adolescents, regardless of the weight-related norms and behaviors in their
families. It is also possible that the association between family meals and disordered eating
may be moderated by other important family-level variables, such as family functioning or
parent-child communication, that were not assessed in this study.

One strength of the current analyses is the prospective study design, which allowed us to
examine changes over time in family dinner frequency and disordered eating behaviors.
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Additionally, this study was sufficiently large to assess associations between family dinner
and disordered eating behaviors separately for males and females stratified by various
individual and family-level factors.

This study also had several limitations. Although the participants in this study reside
throughout the United States, our cohort is not a representative sample of U.S. adolescents.
Participants are children of registered nurses and the cohort is >90% white, which may
reduce the generalizability of our findings. A second limitation was our inability to explore
how the general family context, of the participants, e.g., family functioning and parent-child
communication, influenced the association between family meals and disordered eating.
While previous research has included variables, such as family connectedness, as covariates
in analyses exploring these associations (Neumark-Sztainer, et al., 2008), additional research
is needed to examine how the general family context may moderate the association between
family meals and disordered eating. A third limitation was the necessity of collecting data on
youth by self-report on mailed questionnaires. However, all three self-report outcome
measures and the exposure have been previously validated (Brener, et al., 1995; Field, et al.,
2004) and the resulting measurement error should be random. A final limitation of this study
is that family meal frequency in GUTS was assessed from 1996–1998 only. However, more
recent studies of family dinners or disordered eating behaviors have found similar
prevalence rates for both family dinner (Videon & Manning, 2003; (Neumark-Sztainer, et
al., 2008) and disordered eating behaviors (Eaton, et al., 2006), suggesting that the findings
from this study may be generalizable to similar adolescent populations a decade later.

In summary, we found that youth who ate more frequent family meals were less likely to
initiate disordered eating behaviors. Future research efforts in this area should focus on the
mechanisms by which eating dinner with one’s family may protect against the initiation of
disordered eating behaviors. Additionally, results from experimental research, such as
family-based trials that can test if increasing family meals results in decreased disordered
eating behaviors over time, are needed to provide stronger evidence of causality than can be
achieved with prospective observational studies. Based on the results of this study, health
professionals and community leaders working with families may support the efforts of
family members to eat together as a means for preventing youth from engaging in disordered
eating behaviors. Methods of support may include helping families plan their schedules to
increase the frequency of family meals, identifying easy-to-prepare, healthful menu options
for family meals, and advocating for adolescent activities to be held at times that do not
conflict with the evening family meal.
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Figure 1.
Frequency of family dinner consumption among Growing Up Today Study participants, by
year and sex
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