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ABSTRACT 

Background: Family environment may play an important role in child obesity development.  

Objectives: To determine if frequency of eating family dinner and frequency of fast food 

consumption are associated with nutrient profile; and examine associations of selected subscales 

of the Moos Family Environment Scale (FES) with BMI. 

Methods:  We analyzed data from the longitudinal NHLBI Growth and Health Study (N ~ 2,400 

Black and White girls aged 9-10 years at entry). Relevant data included Body Mass Index, 

nutrient intakes, frequency of eating family dinner, frequency of eating fast food, and physical 

activity measured annually during the first five years of the study; and the FES administered in 

the third year. Data were analyzed using multiple linear regression; longitudinal data were 

analyzed using a mixed effects model. 

Results: Longitudinal analysis: Among White but not Black girls, those who ate family dinner 

usually were more likely to be eating fast food infrequently (less than once a week). Eating 

family dinner usually and eating fast food less than once a week were associated with a healthier 

nutrient profile, adjusting for age, race, parental education and energy intake. Cross-sectional 

analysis: The organization subscale of the FES was associated with lower BMI (p<.01), 

independent of nutrient profile and physical activity.  

Conclusion:  Eating family dinner is associated with less frequent fast food consumption and a 

healthier nutrient profile.  However, child obesity interventions may need to consider various 

dimensions of the family environment that influence dietary and physical activity behaviors. 

  

Key words:   family environment   family dinner  fast food   nutrition  child obesity 
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INTRODUCTION 

 There is an urgency to address the global child obesity crisis (1-3).  In the United States, 

interventions targeting children and adolescents have mostly been school-based (4). However, 

family interventions are likely to also be helpful. A recent editorial discusses the role of family 

dinner in improving the health of children and adolescents (5).  Eating family dinner is 

associated with healthier eating habits (5-11) and lower overweight risk in children and 

adolescents (12,13), and higher diet quality later in life (11). What is the mechanism by which 

family dinner influences obesity risk? 

Family dinner may provide a daily opportunity for adults to model healthy eating behaviors. 

Yet, it could be argued that frequency of eating family dinner may be a marker for characteristics 

of the family environment. Moos and Moos (14) have developed a conceptual model to describe 

the family environment in terms of three dimensions, each of which is assessed by subscales: (1) 

relationship assessed by cohesion, expressiveness, and conflict; (2) personal-growth assessed by 

independence, achievement orientation, intellectual-cultural orientation, active-recreational 

orientation, moral-religious emphasis, and (3) system-maintenance assessed by organization and 

control. We speculate that some of these subscales measure aspects of the family environment 

that may influence eating and physical activity behavior. In particular, families that are more 

cohesive and experience less conflict may spend more time together including mealtime. Further, 

children raised in non-controlling and non-coercive family environments may be better able to 

self-regulate the amount of food consumed (15).  Such family environments generally value 

independence although the implications of control and coercion within the family context may 

vary with culture (16). Finally, families that are more organized may be more likely to find the 
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time to prepare a dinner meal and experience dinner together; such families may also be eating 

fast food less frequently.  Higher frequency of fast food consumption has been associated with 

higher BMI in adults (17).  

In a previous study using data from the National Heart, Lung, and Blood Institute Growth 

and Health Study (NGHS), it was found that frequent consumption of fast food was related to 

higher energy intake, percent of calories from total and saturated fat, and sodium intake (18).This 

study will also use data from the NGHS (19) to describe race and age variations in frequency of 

eating family dinner and fast food consumption, and test the following hypotheses for each race, 

to better understand the role of family environment in obesity development: 

• Frequency of eating family is inversely associated with frequency of fast food consumption. 

• Girls who frequently eat family dinner have higher intakes of fiber, vitamin C, calcium, and 

folate, and lower intakes of total fat and saturated fat. 

• Girls who frequently eat fast food have lower intakes of fiber, vitamin C, calcium, and folate, 

and higher intakes of total fat and saturated fat. 

• Girls who live in family environments that score lower on conflict and control and higher on 

cohesion, independence, and organization have lower BMI.  

 

METHODS 
 

Data source 

We used existing data collected by the NGHS, a three-center longitudinal study conducted 

between 1986 and 1997 to examine early life risk factors for obesity development. A total of 

1,213 Black girls and 1,166 White girls, aged 9-10 years, were recruited from geographic areas 
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close to the three examination centers.  The protocol for the NGHS was approved by the 

institutional review boards at each site. A detailed description of the study has been reported 

previously (19).  

Relevant NGHS data were mostly gathered annually during the first five years of the study. 

The exception was family environment which was assessed by all three centers, in the same year, 

only at the third examination. Hence, any analysis involving use of the family environment 

assessments will be limited to data collected at the third examination. 

Relevant variables 

Age was defined as age at the date of examination. Race was defined based on self reports. 

Frequency of eating family dinner was operationally defined by categorical responses to the 

statement, “I eat with my parent(s),” gathered by questionnaire in the first three years of the 

NGHS. This statement was revised to, “I eat dinner or supper with my parent(s)” in the fourth 

and fifth years of the NGHS. (By the sixth year of the study, NGHS had stopped gathering 

information on eating family dinner.) The three responses were: Never or Almost Never, 

Sometimes, Usually or Always. For analytical purposes, the first two responses (Never or Almost 

Never, and Sometimes) were combined to create a dichotomous variable ‘eating family dinner 

usually/always’ (yes/no). For the rest of this paper, this dichotomous variable will be referred to 

as ‘eating family dinner usually’.  

Frequency of fast food consumption was defined by categorical responses (Never or less than 

once/week, 1-3 times/week, 4-7 times/week, and 8 or more times/week) to a question asking the 

participants how often they ate fast food each week. Fast food was defined as food from a place 

like McDonald’s, Kentucky Fried Chicken or Pizza Hut, “eaten there or carried out”.  These 
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responses were combined to create a dichotomous variable, ‘eating fast food less than once a 

week’ (yes/no). 

Healthy dietary behavior was operationally defined by nutrients selected to indicate 

consumption of foods that are good sources of essential micronutrients specifically fruits, 

vegetables and dairy products, as well as foods that are high in fat and sugar.  These nutrients – 

fiber, vitamin C, folate, calcium, total fat, saturated fat and sugar – were estimated from 3-day 

food records. They were analyzed as separate variables and also as one index variable. The latter 

was created by summing the quintile rankings of each nutrient into an index of nutrient intake [= 

(sum of quintile rankings for fiber, vitamin C, folate, calcium) – (sum of quintile rankings for % 

saturated fat from kcal, % total fat from kcal, and sugar)].  As illustrated in the Appendix, a 

higher nutrient intake index indicates a healthier nutrient profile.  

Family environment was assessed using the FES, which consists of ten subscales (10,11). For 

the purposes of this study, we examined the cohesion, conflict, independence, control, and 

organization subscales, which respectively measure the extent to which:  

a.  family members are committed to the family and are helpful and supportive;   

b.  there is open expression of anger, aggression and conflictual interactions within the 

family;  

c.  family members have autonomy; 

d.  there are hierarchical and rigid rules and procedures; and  

e.  there is organization and structuring of family activities and financial planning, and 

explicitness and clarity of rules and responsibilities. 
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This family environment assessment was completed by one or both parents/guardians. When 

both parents/guardians completed the assessment, their scores were averaged. At the third 

examination, 1041 assessments were completed by only mothers or female guardians; 117 by 

only fathers or male guardians, and 464 by both parents/guardians. 

BMI (weight/height2) was calculated from measured weight (kg) and height (cm), and was 

expressed as BMI z-scores (http://www.cdc.gov/nccdphp/dnpa/growthcharts/resources/sas.htm). 

Potential confounders 

Socioeconomic status was assessed by the education of the parent/guardian with the higher 

level of education if the participant lived with both parents/guardians.  Pubertal maturation, 

which may confound associations with adolescent BMI, was assessed using a modification of 

Tanner staging (19).  Physical activity was assessed using self reports of habitual activities; 

scores were derived using metabolic equivalent values and time estimates (20).  

Statistical analysis 

Summary measures of BMI and nutrient intakes were stratified by race and parental 

education, which have been shown to be associated with weight status and diet (21-26).  Race 

differences in, and associations between, frequency of eating family dinner, and frequency of fast 

food consumption, were assessed using the χ2 test; the Cochran-Armitage trend test was used to 

evaluate age trends.  

To examine associations of frequency of eating family dinner and frequency of fast food 

consumption with nutrient intakes, we used a mixed effects model to analyze the annual data 

gathered during the first five years of the study. Age, race, and socioeconomic status have been 

shown to be predictors of nutrient intake (23,25, 26) and were adjusted for in the analyses. Since 
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race may modify relations between health-related behaviors and health outcomes, interactions 

with race were examined. 

To examine associations of selected FES subscales with frequency of eating family 

dinner and frequency of fast food consumption, we performed a two-way ANOVA adjusted for 

race. Finally, to investigate the associations of family environment with BMI, independent of 

frequency of eating family dinner and fast food, and to determine the mediating effect of nutrient 

intakes, we built a series of regression models that progressively included the variables of 

interest; pubertal stage, race, parental education, and physical activity were potential confounders 

and included in all regression equations. BMI was expressed as BMI z scores (BMIz). These 

analyses involving subscales of the family environment were conducted only at the third 

examination. For all analyses, p values of less than 0.05 were considered significant; p values 

greater or equal to 0.05 but less than 0.10 were considered marginally significant.  

 
RESULTS 

Participant characteristics 

 Racial and socioeconomic differences in BMI and nutrient intakes among NGHS 

participants have been reported previously (21-26) and are shown in Table 1 for reference 

purposes.  

Eating dinner with family, fast food consumption, and nutrient intakes 

Sociodemograhic and age influences 

Proportionately more White than Black girls ate family dinner usually (76.6% vs. 45.7%), 

and ate fast food less than once a week (58.6% vs. 43.6%,). Parental education differences in 
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frequency of eating family dinner and fast food are shown in Table 1. The higher was parental 

education, the greater the proportion of girls who ate family dinner usually (p<.0001).  

The proportion of girls who ate family dinner usually decreased with age among both Black 

and White girls.  The proportion of girls who ate fast food less than once a week decreased with 

age among Black girls but not White girls (Figure 1).  

White girls who ate family dinner usually were more likely to eat fast food less than once a 

week; this was observed at all ages examined (Figure 2). In contrast, this association was not 

observed among Black girls.  

Associations with nutrient intakes  

 Among White girls,  after adjusting for age and parental education, ‘eating family dinner 

usually’ was observed to be associated with higher vitamin C intake, sugar intake, and nutrient 

intake index, and with lower total fat intake. Among Black girls, ‘eating family dinner usually’ 

was significantly associated with lower total fat intake and a higher nutrient intake index‘(Table 

2).  

‘Eating fast food less than once a week’ was associated with higher intakes of fiber and 

micronutrients (namely, vitamin C, folate and calcium), and a lower intake of saturated fat 

among White girls. Among Black girls, with the exception of folate, these associations (between 

eating fast food less than once a week and nutrient intakes) were observed to be weaker and were 

generally not statistically significant.  

Associations with family environment 

 Girls who ate dinner with their families usually had slightly higher cohesion (4% higher) and 

organization (2.4% higher) scores as reported by their parents (p<.05). Frequency of eating fast 
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food was not associated with the family environment subscales examined (data not shown). 

Family environment and BMI  

The effects of family environment on BMI were analyzed by building a series of regression 

models; interactions with race were not found to be significant and were excluded from the final 

models. Results are shown in Table 3. In Model I, ‘eating family dinner usually’ was marginally 

associated with lower BMIz (p < 0.10) but ‘eating fast food less than once a week’ was not 

associated with BMIz. 

In Model II, when nutrient intake index was included in the regression equation, the 

coefficient for eating family dinner usually was no longer significant, suggesting that nutrient 

profile may mediate the effect of eating family dinner usually. In Model III, when the family 

environment subscales were added, one at a time, the ‘organization’ subscale was found to be 

significantly associated with BMIz, independent of frequency of eating family dinner and fast 

food, and nutrient profile (p<.01).   

 

DISCUSSION 

 The current child obesity epidemic has resulted in increased interest in family environmental 

influences on children’s eating behaviors (5, 27, 28). One important aspect of eating behavior is 

the family meal. While Gillespie and Achterberg (7) have suggested that eating together may 

encourage family conversations about healthy eating habits, it is possible that frequent eating 

family dinner may be associated with a lower frequency of eating fast food, or that it is a marker 

for family environment in general.  
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Our analysis of longitudinal data, combined with findings from other studies (5-11), 

provide evidence for the role of eating family dinner in improving nutrition. Both eating family 

dinner usually and eating fast food less than once a week were observed to be associated with 

healthier nutrient intakes in general; the exception was sugar which was higher in White girls 

who ate family dinner usually. Utter et al. found no relation between frequency of family meals 

and consumption of high fat/high sugar foods in New Zealand adolescents (9). 

We had hypothesized that family environments scoring lower on conflict and control and 

higher on cohesion, independence, and organization may be associated with lower BMI. We 

found, after considering pubertal stage, race, parental education, physical activity, nutrient 

intakes, eating family dinner, and eating fast food as covariates, that only the family environment 

organization subscale was independently associated with BMI (positively). In a study of over 

350 working mothers of young children, Pratt and Doyle found few significant associations 

between family environment and nutrient intakes (29). However, this study was conducted in the 

1980s and examined very young children. 

We speculate that children living in more organized family environments not only eat dinner 

with the family more often and eat healthier but are also less likely to be exposed to other obesity 

risk factors such as excessive television watching. In a recent study of over 3,000 New Zealander 

adolescents, frequency of family meals was associated with many positive aspects of the home 

food environment and behaviors such as parental support for healthy eating and limits on 

television watching (9).  The findings of our study add to this observation by suggesting that 

more organized family environments may allow for or support practices and behaviors that 

promote healthy behaviors in children such as preparing healthy foods for dinner. 
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  Age and race are associated with family meals and fast food consumption. The proportion of 

Black girls that ate family dinner usually, decreased with age as did the proportion that ate fast 

food less than once a week. The latter observation is consistent with the findings of an earlier 

study of the NGHS cohort which showed that fast food consumption increased with age 

throughout adolescence (18). Interestingly, while an association between eating family dinner 

usually and eating fast food less than once a week was observed at all ages among White girls, 

this association was not observed among Black girls. Among Black girls, more than 50% ate fast 

food one or more times a week regardless of how often they ate dinner with the family. Eating 

fast food less than once a week was associated with increased intakes of fiber, vitamin C, folate 

and calcium as well as decreased intake of saturated fat.  Further research to examine the 

pathways by which family environment influences obesity risk in different socio-demographic 

groups is warranted. 

We acknowledge several limitations of our study. First, despite the availability of 

longitudinal data, our analysis of the contribution of family environment to BMI was limited by 

the use of data gathered only in the third year of the NGHS. Second, while the FES has been 

used in other studies involving African American families (30,31), it was originally developed 

using a sample of White middle class families.  Further, the FES was completed by mothers (or 

female guardians) as well as fathers (or male guardians) who may differ in their perceptions of 

their family environments.  (Analysis of the data using family environment assessments 

completed by only mothers or female guardians revealed similar findings.) Finally, while our 

analyses involved many outcome variables, we did not adjust for multiple comparisons.  Instead, 
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we showed p values for all comparisons allowing readers to make their own interpretations. 

Rothman has argued against the need for adjusting for multiple comparisons (32). 

To our knowledge, this is one of the first studies to document the contribution of different 

aspects of the family environment to weight status in a large sample of girls. In 1984, 

Kirschenbaum et al reported that obese children in less organized families were more likely to 

drop out of treatment, and that those in supportive but unstructured families were less likely to 

lose weight (33). More recently, in a study of 149 youth aged 8-16 years and their families, 

mothers of obese youth reported greater family conflict and psychological distress (34).  

The findings of our current study clearly indicate a need for interdisciplinary efforts in designing 

interventions to prevent child obesity. They confirm that eating family dinner is associated with 

less frequent consumption of fast food and a healthier nutrient profile. They also suggest that 

other characteristics of the family environment may influence child obesity risk. The relation 

between family environment and child obesity risk may be mediated by factors that we did not 

examine – the types of food available in the home (9,35), time and effort spent in preparing 

meals from fresh produce and meats, time spent by children on sedentary activities such as TV 

watching (36,37), and chronic stresses (38) that may result from living in a disorganized 

environment. Our findings have particular significance at a time when family structure is 

changing rapidly, and society is experiencing an increase in the number two- working-parent 

families, as well as single-parent families (39). Perhaps, to address child obesity, policy changes 

made at the societal level to affect changes in the family environment, need to be considered.     
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FIGURE 1: Frequency of eating family dinner and fast food by race and age 

 

Percent who eat family dinner usually by race and age1 
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1  Trend for decreasing percent of girls who ate dinner with their parents as the girls got older is significant  for both 
Whites ( p<.01) and Blacks (p < .0001). 
 
 
 
 
  
  Percent who report eating fast food less than once a week by race and age2 
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FIGURE 2: White girls who ate dinner with their family usually were more likely to eat fast food 
less than once a week 1,2 
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1Assessed using the χ2 test 
2 p<.01 
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TABLE 1: Participant characteristics by race and parental education at baseline (9-10 yr) 
 

    High school or less     Some college     College degree 
     (N=510)        (N=840)              (N=796) 

              Mean± S.D. 

BMI (kg/m2)    Total a 

      Black 
      White  

18.8±4.0   18.9±3.9   18.1±3.5 
18.9±4.2   19.3±4.2   19.3±4.3 
18.5±3.8   18.2±3.3   17.5±3.0 

Energy intake (kcal)   Total 
      Black 
      White 

1830±532  1826±592  1833±454 
1851±562  1853±653  1875±518 
1801±484  1786±484  1815±423 

Fiber (g)     Total 
      Black 
      White 

10.9±4.7   11.5±5.2   12.0±4.5 
10.9±4.8   11.6±5.5   11.8±4.5 
10.9±4.6   11.3±4.7   12.1±4.5 

Vitamin C (mg)    Total 
      Black 
      White 

79±51   84±55   103±80 
85±57   90±56   102±64 
71±38   75±51   103±86 

Folate (µg)     Total 
      Black 
      White 

228±113   226±115   248±116 
228±113   223±116   238±112 
228±116   230±114   253±118 

Calcium (mg)    Total 
      Black 
      White 

792±294   772±323   857±319 
732±284   709±314   727±281 
880±287   866±316   913±318 

Saturated fat (g)    Total 
      Black 
      White 

28.2±  9.9  27.7±11.2  27.2±  9.2 
27.9±10.0  27.7±12.0  27.5±10.4 
28.6±9.7   27.6±9.9   27.1±8.7 

Total fat (g)     Total 
      Black 
      White 

74.7±25.4  74.6±29.2  71.2±22.5 
75.9±26.7  76.7±32.2  75.7±26.7 
72.8±23.3  71.5±23.5  69.3±20.2 

Sugar (g)     Total 
      Black 
      White 

115±48   113±46   123±45 
116±54   113±49   121±48 
114±40   113±42   123±44 

Nutrient intake index   Total 
      Black 
      White 

1.00±4.26  1.32±4.33  2.85±4.33 
0.99±4.22  1.17±4.41  1.96±4.30 
1.02±4.32  1.54±4.20  3.22±4.30 

 Percent 

Eat family dinner usually Total 
      Black 
      White 

55.3    54.1    72.5 
44.1    42.9    54.3 
73.2    72.4    80.4 

Eat fast food < once/wk  Total 
      Black 
      White 

44.6    47.2    59.7  
42.6    42.8    47.0 
47.7    54.5    65.2 

 a N = 2,146 ( Blacks = 1,102; Whites =1,044);  Ns may vary slightly due to missing values 
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TABLE 3: Association of the Moos’ ‘organization’ subscale with BMI z score (BMIz)  1,2 

 
Independent variables Regression coefficient ± S.E. 

 Model I 

(N=1408) 

Model II 

(N=1408) 

Model III 

(N=1408) 

Pubertal stage3 

 
0.23**** ±0.02  0.23**** ±0.02  0.23**** ±0.02  

Race (Black =1; White =0 ) 0.08±0.05 0.11*±0.05 0.12§±0.07 
    
Parental education 
 < high school 
 HS but < college degree 
 

 
0.11±0.06 

0.16** ±0.05  

 
0.10±0.06 
0.14*±0.05  

 
0.16*±0.08 
0.18** ±0.06  

Eating family dinner  usuallya 
 

-0.09§±0.04 -0.07±0.05 -0.02±0.06 

Eating fast food < once/week 
 

-0.007±0.045 
 

-0.006±0.46 -0.005±0.06 

Physical activity --0.25**** ±0.04 -0.25**** ±0.04 -0.33**** ±0.05 

Index of nutrient intakeb -- -0.008±0.005 

 
-0.01§±0.006 

Organization dimension of the 
Moos’ Family Environment 
Scaleb 

 
-- 

 
-- 

 
-0.007** ±0.002 

    
 

1 Using multiple linear regression 
2 Data from visit 3 (ages 11-12 years) only 
**** P<.0001;  ***  P<.001;  * *P<.01; *P<.05;  §  P< 0.10 
3 Pubertal stage was assessed using a modification of Tanner staging (19) 
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APPENDIX 

Calculation of the Nutrient Intake Index 

 

An example: 

 

 Dietary Intake Quintile ranking 

Dietary fiber 8.59 g 1 

Vitamin C 82.4 mg 2 

Folate 180 mcg 1 

Calcium 851 mg 3 

Saturated fat (% of energy) 16% 4 

Total fat (% of energy) 35% 2 

Sugar 82 g 1 

 

 

Nutrient Intake Index  = (sum of quintile rankings for fiber, vitamin C, folate, calcium) – (sum of 

quintile rankings for % saturated fat from kcal, % total fat from kcal, and sugar) 

      =  (1+2+1+3) – (4+2+1) = 0 

 

Note: The higher the nutrient intake index, the healthier the nutrient profile. 

The index can take on values that range from -11 [=(1+1+1+1) – (5+5+5)]  

to 17 [=(5+5+5+5) – (1+1+1)] 


