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Abstract

Objective: To examine the association between family cohesion and behaviors linked to health or 

overweight in adolescents.

Method: Cross-sectional analyses of family cohesion and eating behaviors of 2,379 girls 

(followed from ages 9–19) who participated in the National Heart, Lung, and Blood Institute 

Growth and Health Study (NGHS). Height and weight measurements were obtained on an annual 

basis. Family cohesion was measured by the Family Adaptability and Cohesion Evaluation Scale 

(FACES) III. Food diaries were used to assess frequency of breakfast consumption and intake of 

milk, soda, fruits, and vegetables.

Results: Family cohesion was significantly associated with less soda intake and higher rates of 

breakfast consumption. Ingestion of milk, fruits, and vegetables was predicted by family cohesion 

at the trend level.

Conclusion: Understanding the role of familial factors in adolescent eating behaviors is an 

important research priority. Strengthening family cohesion may be a valuable goal toward 

promoting the health of adolescents, increasing breakfast eating and decreasing soda consumption.
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Introduction

Familial variables are known to influence child and adolescent eating behaviors.1 Beyond 

conferring biological predispositions for body weight, parents provide the environmental 

context for children’s eating behaviors, including the types and amount of food available, 

frequency of meals or snacks, the social context of meals (e.g., eating alone versus 

as a family), modeling healthful or unhealthful eating, and instructing children about 

or reinforcing them for healthy eating behaviors.2-5 Much of the literature on familial 

influences has looked at specific parental behaviors (e.g., modeling healthy eating or 

providing healthy foods, see Refs. 6 and 7) or parental attitudes (e.g., belief that it is 

important to eat breakfast; see Ref. 8 for review). In a number of studies,9-12 Birch and 

coworkers have found that parental modeling of fruit, vegetable, and milk consumption 

was positively associated with children’s consumption of these foods. Similarly, Zabinski 

et al.13 reported that family influence, defined as parental encouragement to eat fruits and 

vegetables and making them available, was the only psychosocial variable associated with 

number of daily servings of fruits and vegetables in a sample of adolescent girls (aged 11–15 

years). While studies have provided both direct and indirect support for the influence of 

parental attitudes and behaviors on children’s eating habits, few have explored psychological 

aspects of the overall family climate or the extent to which children’s views of the familial 

environment may play a role in developing healthy eating behaviors.

Family cohesion has been defined as the emotional connection between family members 

and is known to be important for children’s development and functioning,14,15 including 

affecting adolescents’ feeling of control over their own health.16 Ogden and Steward17 

determined that interactions between mothers and daughters were associated with weight 

concerns and dieting in young girls and others have reported that girls who perceived their 

family relationships as negative were more likely to engage in restrictive eating and skipping 

meals in the subsequent year.18 Moreover, family climate has been related to unhealthy 

weight control practices (e.g., extreme dieting, vomiting). One such study found that family 

connectedness, positive family communication, parental supervision, and maternal presence 

protected against the onset of these behaviors.19 Beato-Fernandez et al. (2004) reported that 

negative feelings toward mother predicted the onset of an eating disorder 2 years later.20 

Higher parental educational attainment, a stronger perception that parents care about them 

and stronger self-esteem were found to reduce female adolescents’ risk for excessive weight 

as young adults.21 This work suggests that not only are familial attitudes and behaviors 

associated with dietary habits, but also that interactional patterns within families may be an 

important influence in the development of eating behaviors.

Perceived family cohesion might be linked to healthy eating behaviors in a number of ways. 

A cohesive family might be one that promotes healthy behaviors directly; parents may 

encourage such behaviors and children who feel connected with their parents might be more 
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inclined to follow their suggestions. Alternatively, cohesion is likely linked to psychological 

health,15 which may directly affect the development of healthy attitudes and behaviors 

in children. Young and Fors22 reported that high school students who consumed healthy 

breakfasts and lunches and ate more fruits and vegetables were better able to communicate 

with parents on serious issues and were more closely monitored by their parents, suggesting 

that elements of family climate may be associated with some healthy eating behaviors in 

adolescence. From the perspective of both the adolescent and parent, family meals create 

a sense of togetherness and provide an opportunity for role modeling of healthful eating 

habits.23

Two recent studies argue for the association between family cohesion and positive eating 

behaviors as a way of understanding more specifically the way familial variables may play 

an influential role. Using a Belgian sample of 7th and 8th graders, hierarchical regression 

analyses indicated that home environmental factors, including family cohesion, influenced 

the consumption of fruit in both boys and girls.24 Moore and Harre25 found that both 

parental monitoring and family cohesion were significantly positively related to adolescents’ 

consumption of breakfast and eating healthy foods, and negatively associated with eating 

unhealthy foods. While we would not necessarily expect family cohesion to be differentially 

linked to eating behaviors, there are likely additional influences (e.g., peers, availability) that 

are also relevant. Because family cohesion has been shown to be important and has not been 

examined in a large sample over the period of middle childhood through adolescence, we 

sought to explore the relationship between family cohesion and several eating behaviors in 

the 10-year National Heart, Lung, and Blood Institute Growth and Health Study (NGHS; 

26), a study of 2,379 black and white girls. We investigated the extent to which ratings of 

family cohesion by the participants were associated with four eating behaviors that have 

been linked to health or overweight in children and adolescents: breakfast consumption and 

the intake of milk, soda, and fruits and vegetables. We predicted that higher family cohesion 

would be associated with higher frequency of breakfast eating, greater consumption of milk, 

fruits, and vegetables, and lower soda intake.

Method

The National Heart Lung and Blood Institute Growth and Health Study (NGHS) was a 10-

year longitudinal study of 2,379 black and white girls who were 9 or 10 years old at study 

entry (NHLBI, 1992).26 NGHS was specifically designed to investigate the development of 

overweight and cardiovascular disease risk factors in girls; boys were not studied. Girls 

were recruited from three study sites: University of California at Berkeley, University 

of Cincinnati/Cincinnati Children’s Hospital Medical Center, and Westat/Group Health in 

Rockville, MD. Girls were interviewed annually between study year 1 and study year 10. 

For the current study, data from years 1, 3, 5, and 7 were used, as these were the visits 

when the measure of family cohesion was administered. Girls’ mean ages at these visits 

were 9.5, 11.5, 13.5, and 15.5 years, respectively. Eligibility criteria to participate in NGHS 

included: (1) racial concordance of parents and child; (2) girls were within 2 weeks of age 

9 or 10 years; (3) child gave assent; (4) parents gave consent and completed a household 

demographic sheet. The study protocol was approved by the Institutional Review Boards of 

all participating sites. Data from all participants (n = 2,379) were included in the current 
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study. Most psychosocial measures were given in alternating years (years 1, 3, 5, 7) to 

reduce subject burden.

Measures

Demographics.—At study entry, demographic information was obtained including race/

ethnicity (non-Hispanic black or white, self-reported using United States census categories), 

parental education (completed 4+ years of college vs. less education) and number of parents 

in the household (two parents vs. one parent).

Adiposity.—Annually, centrally trained examiners obtained height and weight 

measurements. Body mass index was calculated as weight in kilogram divided by height 

in meters squared. For the present analyses, BMI-for-age z-scores were used as a covariate. 

BMI-for-age z-scores indicate girls’ BMI relative to other girls of the same age. Thompson 

et al.27 indicated that BMI z-score provides an indirect age and gender-specific measure of 

relative adiposity. Because the body composition of adolescent girls’ changes dramatically 

with pubertal growth, a relative measure of BMI changes is more sensitive and useful than 

is absolute BMI. Note that a positive change in BMI z-score indicates an increase in relative 

BMI, whereas the reverse is true for a negative z-score.

Family Cohesion.—To measure the girls’ perceptions of family cohesion, the Cohesion 

scale from the Family Adaptability and Cohesion Evaluation Scale (FACES) III28 was 

administered in study years 1, 3, 5, and 7. Questions were re-worded slightly to be 

appropriate for children and included questions in the areas of emotional bonding, 

supportiveness, family boundaries, and spending time together. Examples of items are “In 

my family we feel very close to each other,” “In my family we ask other family members 

about our decisions,” and “Family members like to spend free time with each other.” Each 

item was rated by NGHS participants and items were summed to create a “cohesion score,” 

with higher scores indicating greater family cohesion. Responses were scored on a 4-point 

scale, from 1 to 4 (i.e., almost never, once in a while, often, or almost always) and could 

range from 9 to 36 at each visit. Psychometric data presented by Olson et al.28 indicated 

test–retest reliability of 0.93 at a 5-week interval and evidence of discriminate validity has 

been shown by low correlations between cohesion and adaptability (r = .03) and cohesion 

and social desirability (r = .35). In the NGHS sample, internal consistency, as measured by 

Cronbach’s α, was 0.82 in study year 3 and 0.89 in study year 7.

Eating Behaviors.—Information about four eating behaviors was extracted from girls’ 

food diaries: breakfast consumption, soda intake, milk intake, and the consumption of fruits 

and vegetables. Specifically, 3-day food records that had been validated previously29 were 

collected annually for visits 1–5 and then again at visits 7. However, uniform recording of 

food amounts for fruits and vegetables was introduced only at visit 3. Therefore, the present 

analyses for fruits and vegetables are based on visits 3, 5, and 7, whereas the other three 

eating behaviors (breakfast, soda, and milk consumption) utilize data from visits 1, 3, 5, 

and 7. Dietitians trained and certified by the University of Minnesota Nutrition Coordinating 

Center (NCC) and retrained in later years by staff at the Dietary Data Entry Center in 

Cincinnati, used age-appropriate materials to instruct girls to record all food and drink for 
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three consecutive days (2 weekdays and 1 weekend day). Dietitians reviewed the completed 

food records individually with the girls, using standard probes to answer girls’ questions 

or clarify incomplete responses. Default values adapted from NCC were used for missing 

information on food amounts or preparation methods. To minimize the use of defaults, 

staff had a notebook of labels and label pictures to help girls describe foods. Food records 

were coded and analyzed for nutrients using Food Table Version 19 of the NCC nutrient 

database30 initially, with updated versions being used as the study progressed.

Dietitians instructed girls to record type of meal (e.g., breakfast, lunch) and time of intake 

for three consecutive days. Breakfast was defined as any eating that occurred between 5:00 

am and 10:00 am weekdays or between 5:00 am and 11:00 am during weekends. The 

amount and type of beverages consumed also were recorded in the food diaries. For the 

present analysis, the following beverages were analyzed: (1) “Milk” (all kinds of cow’s 

milk, including flavored varieties) and (2) “Regular soda” (all nondiet carbonated beverages, 

except water). At each visit, for each beverage category, average grams consumed per day 

were determined by adding the daily amounts and dividing the total by the number of days 

associated with a visit.

Finally, each item recorded in the food diaries was coded as fruit, vegetable, or neither fruit 

nor vegetable. Food quantities were measured in grams. Gram measures were converted to 

food-specific volumetric or portion measures (either cups or proportion of a piece of fruit/

vegetable), which were in turn converted to servings, based on guidelines from the USDA 

food pyramid.31 For each girl, daily total servings of fruits and vegetables (all kinds) were 

computed. Mean daily servings were computed by averaging across the 3 days.

Data Analysis

Mixed models (PROC MIXED in SAS version 9.1) were used to model the relationship 

between FACES scores (predictor variable) and nutrition outcomes (dependent variables) 

across visits. All models were adjusted for race. To adjust for the potentially confounding 

influence of other demographic factors, models also were adjusted for level of parental 

education, number of parents in household, BMI z-score, and study site; all variables were 

appropriately centered for the analysis. Only results pertaining to the main study question 

are reported, namely, is family cohesion associated with eating behaviors and does the 

relationship between family cohesion and eating behaviors change as girls get older (using 

study visit as a proxy for age).

Nonlinearity was explored by adding spline terms at tertile cut points into the model, so 

that the slope of the relationship could vary from bottom to middle to top thirds of the 

sample. Likelihood ratio tests comparing models with and without splines indicated that 

for consumption of milk and soda, models with spline terms had a significantly better fit; 

however, for fruit and vegetable servings and for days of breakfast, models without splines 

were better. Therefore, spline terms were retained for soda and milk consumption only.
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Results

Sample Characteristics

On the basis of data from year 1, there were slightly more black girls (51%) than white 

girls in the NGHS sample; a majority of girls (68.5%) lived in a two-parent household and 

about one-third of girls (31.5%) had at least one parent with a college education. As shown 

in Table 1, FACES scores tended to decline with increasing visits. Relative to early visits, 

frequency of eating breakfast and consumption of milk decreased over time; in contrast, 

intake of soda and fruit/vegetables increased at later visits.

Family Cohesion and Girls’ Food Intake

For each eating behavior, Table 2 shows the parameter estimates and statistical significance 

associated with each variable in the model. As predicted, higher FACES scores were 

associated with more days of breakfast consumption (p < .01); the interaction with visit was 

nonsignificant (p > .05). Also as predicted, higher FACES scores were associated with lower 

soda intake (p < .05); the interaction and spline terms (see Fig. 1) were not individually 

significant (p > .05). They were included in the model because the overall model fit was 

significantly better when these terms were included.

The association between FACES scores and milk consumption was in the expected direction, 

but the relationship failed to reach the .05 level of statistical significance (p = .08). In 

addition, the interaction between visit and FACES score suggested that the FACES effect 

increased at later visits, but this term was also just short of significance (p = .06). The spline 

terms were not individually significant (p > .05). The hypothesis that higher FACES scores 

would be associated with more fruit and vegetable servings was supported only at the trend 

level (p = .07); the interaction with visit was nonsignificant (p > .05).

Conclusion

This study examined the relationship between family cohesion and four eating behaviors that 

have been shown to contribute to health: frequency of breakfast, milk and fruit/vegetable 

consumption, and lower daily intake of soda. Previous studies have shown marked racial 

and age differences in these eating behaviors.32-35 In models that adjusted for the effects 

of race and age (using visit as a proxy for age) as well as adjusting for the potentially 

confounding influences of parental socioeconomic status, BMI, and study site, we found 

that girls who reported greater family cohesion, compared with girls who reported less 

family cohesion, had more days of eating breakfast; consumed less soda; and showed a trend 

toward greater consumption of fruits, vegetables, and milk consumption. Although the effect 

of family cohesion on these eating behaviors is not large (e.g., for a 1-point increase on the 

family cohesion measure, there was a decrease of 2.66 of soda consumed), the association 

is noteworthy because even after adjusting for a variety of demographic variables and BMI, 

family cohesion did exert some effect.

One explanation for these results is that breakfast may be the meal most likely to be eaten 

at home.36 Cohesive families may be more likely to have children who comply with parental 

communication about the importance of breakfast, or potentially, more cohesive families 
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may be more likely to be together in the morning at meal time. A twin study indicated that 

family environmental factors predicted the likelihood of breakfast eating in a large sample 

of adolescents.37 In light of well documented decreases in breakfast consumption over the 

course of adolescence,38 our data suggest that a strong connection with family may enhance 

breakfast eating behavior.

Decreased soda consumption was also associated with levels of family cohesion. This may 

indicate that families high in cohesion have been successful at conveying the potential 

negative effects of soda intake39 and those girls from cohesive families may be more likely 

to act on that information. Girls who feel emotionally connected to their families may be 

more likely to listen to health messages from their parents. Alternatively, based on the 

inverse relationship between family cohesion scores and soda intake, it is possible that 

family cohesion serves as a proxy measure for time spent with family (vs. time spent with 

peers). Girls who are with their family more may feel a stronger connection, whereas lower 

family cohesion scores may mean that girls are spending more time with friends, during 

which time they may be more likely to be consuming soda than with family. Thus soda 

consumption may be more strongly related to the social context of snacking rather than 

to health beliefs or health information provided by the family. Bere et al.40 reported that 

modeling, both by parents and by peers, was one of the strongest determinants of soda 

consumption in a large study of Norwegian adolescents. Future studies will need to separate 

the influence of peers from family in order to better understand the role of each group in 

soda consumption. As soda consumption has been linked to obesity39,41 and dental caries,42 

determining the relative influences on soda intake will be important in order to develop 

intervention studies.

It is somewhat puzzling that although soda consumption was associated with levels of 

cohesion, milk intake was not more strongly associated with family cohesion. Possible 

explanations for this include that milk consumption is a relatively low frequency event as 

girls grow older and therefore we did not have the power to detect the association34,43 but 

a clearer understanding of the relationship between milk drinking and familial variables, 

particularly in older children, awaits further research.

Similarly, fruit and vegetable consumption was not strongly associated with family cohesion, 

a finding that may be explained by the low intake of fruits and vegetables in this sample. 

Interestingly, Befort et al.44 recently reported that compared with restaurant use and 

eating while watching television, home availability had a relatively small impact on fruit, 

vegetable, and fat consumption for both black and white adolescents. On the other hand, 

Neumark-Sztainer et al.45 reported that the strongest correlates of fruit/vegetable intake were 

home availability of fruits/vegetables and taste preferences of fruits/vegetables and Zabinski 

et al.13 found that parental encouragement to eat fruits and vegetables was the only predictor 

of consumption. Still others have shown that in addition to home availability of fruits/

vegetables and perceived parental modeling, perceived parent support and self-efficacy were 

significant predictors of fruit and vegetable consumption among middle school students.46 

Thus it appears that no clear consensus has emerged on the relative influences of home/

familial variables on fruit and vegetable consumption. Researchers need to learn more about 
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the influences on fruit and vegetable intake in order to develop successful programs to 

promote greater consumption by adolescents.47,48

Recent work by Croll et al.49 found that family connectedness served as a protective factor 

against disordered eating in adolescents. A second study20 conducted in Spain sought to 

identify psychosocial and familial variables measured at ages 12–13 that would be predictive 

of eating disorders measured 2 years later. Participants with eating disorders reported more 

negative feelings toward the family, greater depression and body dissatisfaction, and lower 

self-esteem relative to those with no eating disorder. Time 1 predictors of the development 

of eating disorders at time 2 included only body dissatisfaction and feelings of being 

“ignored or not loved enough by mother.” These studies, in addition to our findings, raise the 

question of whether connection within a family is inversely related to disordered eating (e.g., 

binge eating, unhealthy weight loss methods) via its influence on healthy eating behaviors. 

Families that are higher in cohesion may encourage the adoption of healthy eating behaviors, 

which in turn may discourage the development of problematic eating behaviors. Studies are 

needed to characterize the exact path(s) by which such associations develop over time.

Overall, we found that a cohesive family environment was associated with two health 

behaviors, breakfast consumption and decreased soda intake, in black and white adolescent 

girls. Familial influences for milk consumption and fruit and vegetable intake require future 

research, but in our sample cohesion was not found to be as significant an influence. 

Limitations of our study include somewhat variable annual participation rates, so that data 

were not available for all girls through the entire study period. Self-reported food intake 

data are open to reporting biases and errors. Moreover, we did not have information about 

parental eating behaviors or attitudes toward healthy eating, which likely overlap with family 

cohesion. The site differences obtained suggest that there may be some regional variability 

in our findings and thus our results should be generalized with caution.

These weaknesses are off-set, however, by several strengths, including a high retention rate, 

a large and diverse sample, and the use of a three-day food intake record, which may 

lead to more reliable estimates of intake dietary intake than 24-h recalls or food frequency 

methodologies.50

Strengthening family cohesion may be a valuable goal toward increasing the overall health 

of adolescents and in particular, may be helpful in increasing breakfast eating and decreasing 

soda consumption. Understanding the role of familial factors in adolescent eating behaviors 

is an important research priority for the development of prevention programs and public 

health.
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FIGURE 1. 
Model estimate of soda consumption by FACES score, by visit.
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