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ABSTRACT

Background: Family environment may play an important role inidlobesity development.
Objectives: To determine if frequency of eating family éinand frequency of fast food
consumption are associated with nutrient profile; atadrene associations of selected subscales
of the Moos Family Environment Scale (FES) with BMI.

Methods. We analyzed data from the longitudinal NHLBI Growth analdeStudy (N ~2,400
Black and White girls aged 9-10 years at entry). Relevatat idcluded Body Mass Index,
nutrient intakes, frequency of eating family dinner, freqyefeating fast food, and physical
activity measured annually during the first five yeafrthe study; and the FES administered in
the third year. Data were analyzed using multiple limegression; longitudinal data were
analyzed using a mixed effects model.

Results: Longitudinal analysis: Among White but not Black girlggh who ate family dinner
usually were more likely to be eating fast food infrequefidlys than once a week). Eating
family dinner usually and eating fast food less than enceek were associated with a healthier
nutrient profile, adjusting for age, race, parental edacatnd energy intake. Cross-sectional
analysis: The organization subscale of the FES wasiatst with lower BMI (p<.01),
independent of nutrient profile and physical activity.

Conclusion: Eating family dinner is associated with less frequesttftaod consumption and a
healthier nutrient profile. However, child obesityententions may need to consider various

dimensions of the family environment that influenceatigtind physical activity behaviors.

Key words. family environment family dinner fast food ntion child obesity
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INTRODUCTION

There is an urgency to address the global child gbesgis (1-3). In the United States,
interventions targeting children and adolescents hawtlyngeen school-based (4). However,
family interventions are likely to also be helpfulrécent editorial discusses the role of family
dinner in improving the health of children and adoles€it Eating family dinner is
associated with healthier eating habits (5-11) andr@werweight risk in children and
adolescents (12,13), and higher diet quality later in(liie. What is the mechanism by which
family dinner influences obesity risk?

Family dinner may provide a daily opportunity for adultsntodel healthy eating behaviors.
Yet, it could be argued that frequency of eating family dimnay be a marker for characteristics
of the family environment. Moos and Moos (14) have devel@eonceptual model to describe
the family environment in terms of three dimensionshe# which is assessed by subscales: (1)
relationshipassessed by cohesion, expressiveness, and confliper&nal-growthassessed by
independence, achievement orientation, intellectuais@llbrientation, active-recreational
orientation, moral-religious emphasis, andgBtem-maintenan@ssessed by organization and
control. We speculate that some of these subscales raespects of the family environment
that may influence eating and physical activity behavioparticular, families that are more
cohesive and experience less conflict may spend mmoeettigether including mealtime. Further,
children raised in non-controlling and non-coercive fgmnvironments may be better able to
self-regulate the amount of food consumed (15). Such famiiyonments generally value
independence although the implications of control andcamemithin the family context may

vary with culture (16). Finally, families that are ra@mrganized may be more likely to find the
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time to prepare a dinner meal and experience dinner togstlaer families may also be eating
fast food less frequently. Higher frequency of fast foodsaorption has been associated with
higher BMI in adults (17).

In a previous study using data from the National Héartg, and Blood Institute Growth
and Health Study (NGHS), it was found that frequent consoempfifast food was related to
higher energy intake, percent of calories from tatal saturated fat, and sodium intake (18).This
study will also use data from the NGHS (19) to descraloe eand age variations in frequency of
eating family dinner and fast food consumption, and tedtleving hypotheses for each race,
to better understand the role of family environmerdbasity development:

* Frequency of eating family is inversely associated wilquency of fast food consumption.
* Girls who frequently eat family dinner have higher ke of fiber, vitamin C, calcium, and
folate, and lower intakes of total fat and saturdiatd

» Girls who frequently eat fast food have lower intakebar, vitamin C, calcium, and folate,
and higher intakes of total fat and saturated fat.

* Girls who live in family environments that scorevkr 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 threefdengtudinal study conducted
between 1986 and 1997 to examine early life risk factorsldesity development. A total of

1,213 Black girls and 1,166 White girls, aged 9-10 years, weeraited from geographic areas
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close to the three examination centers. The protocthé&oNGHS was approved by the
institutional review boards at each site. A detailed deson of the study has been reported
previously (19).

Relevant NGHS data were mostly gathered annually dtimdjrst five years of the study.
The exception was family environment which was assdsgall three centers, in the same year,
only at the third examination. Hence, any analysislinng use of the family environment

assessments will be limited to data collected at ting &xamination.

Relevant variables

Age was defined as age at the date of examination. Racdefiaed based on self reports.
Frequency of eating family dinner was operationally defiopedategorical responses to the
statement, I“‘eat with my parent{s’ gathered by questionnaire in the first three yeathef
NGHS. This statement was revised tiogat dinner or supper with my parent(sji’ the fourth
and fifth years of the NGH$BY the sixth year of the study, NGHS had stopped gatterin
information on eating family dinner.) The three respengere:Never or Almost Never,
Sometimes, Usually or Alway=or analytical purposes, the first two responsés/ér or Almost
Never,andSometimeéswere combined to create a dichotomous variablen'gdsimily dinner
usually/always’ (yes/no). For the rest of this pap@s dichotomous variable will be referred to
as ‘eating family dinner usually’'.

Frequency of fast food consumption was defined by categoespbnsesNever or less than
once/week, 1-3 times/week, 4-7 times/week, and 8 or morenea&¥to a question asking the
participants how often they ate fast food each weedt fbad was defined as food from a place

like McDonald’s, Kentucky Fried Chicken or Pizza Hut, “eategre or carried out”. These

FAMILY ENVIRONMENT AND CHILD ADIPOSITY
5



responses were combined to create a dichotomous &riesting fast food less than once a
week’ (yes/no).

Healthy dietary behavior was operationally defined byients selected to indicate
consumption of foods that are good sources of essentiedmaicients specifically fruits,
vegetables and dairy products, as well as foods thétiginen fat and sugar. These nutrients —
fiber, vitamin C, folate, calcium, total fat, satie@ fat and sugar — were estimated from 3-day
food records. They were analyzed as separate varialledsanas one index variable. The latter
was created by summing the quintile rankings of each nutnenén index of nutrient intake [=
(sum of quintile rankings for fiber, vitamin C, folatalcium) — (sum of quintile rankings for %
saturated fat from kcal, % total fat from kcal, and s)jgaAs illustrated in the Appendix, a
higher nutrient intake index indicates a healthier notnoeofile.

Family environment was assessed using the FES, wbiddists of ten subscales (10,11). For
the purposes of this study, we examined the cohesiofliatpindependence, control, and
organization subscales, which respectively measurextbatdo which:

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

b. there is open expression of anger, aggression andatoaflinteractions within the

family;

c. family members have autonomy;

d. there are hierarchical and rigid rules and procedaires;

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

explicitness and clarity of rules and responsibilities.
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This family environment assessment was completed byoheth parents/guardians. When
both parents/guardians completed the assessment, threis seere averaged. At the third
examination, 1041 assessments were completed by only motHfersale guardians; 117 by
only fathers or male guardians, and 464 by both pareatsfgins.

BMI (weight/heighf) was calculated from measured weight (kg) and height, @nt) was
expressed as BMI z-scores (http://www.cdc.gov/nccdphp/dnpeitgcharts/resources/sas.htm).
Potential confounders

Socioeconomic status was assessed by the education pdrgnt/guardian with the higher
level of education if the participant lived with bgihrents/guardians. Pubertal maturation,
which may confound associations with adolescent BN assessed using a modification of
Tanner staging (19). Physical activity was assessed gsif reports of habitual activities;
scores were derived using metabolic equivalent valuesraedestimates (20).

Statitical analysis

Summary measures of BMI and nutrient intakes werdfsgthby race and parental
education, which have been shown to be associatedwsitint status and diet (21-26). Race
differences in, and associations between, frequenegtofg family dinner, and frequency of fast
food consumption, were assessed usingfhest; the Cochran-Armitage trend test was used to
evaluate age trends.

To examine associations of frequency of eating familyetimmd frequency of fast food
consumption with nutrient intakes, we used a mixed effackel to analyze the annual data
gathered during the first five years of the study. Ageg,rand socioeconomic status have been

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

To examine associations of selected FES subscalesraafirency of eating family
dinner and frequency of fast food consumption, we performeg-avay ANOVA adjusted for
race. Finally, to investigate the associations of fiaemvironment with BMI, independent of
frequency of eating family dinner and fast food, and tordetes the mediating effect of nutrient
intakes, we built a series of regression models tlogrpssively included the variables of
interest; pubertal stage, race, parental education,taysicpl activity were potential confounders
and included in all regression equations. BMI was expreas BMI z scores (BMIz). These
analyses involving subscales of the family environmeméwenducted only at the third
examination. For all analyses, p values of less than 0.05aeasidered significant; p values

greater or equal to 0.05 but less than 0.10 were considerethatigrgignificant.

RESULTS

Participant characteristics

Racial and socioeconomic differences in BMI andientrintakes among NGHS
participants have been reported previously (21-26) anshenen in Table 1 for reference
purposes.

Eating dinner with family, fast food consumption, and nutrietakes

Sociodemograhic and age influences
Proportionately more White than Black girls ate fandityner usually (76.6% vs. 45.7%),

and ate fast food less than once a week (58.6% vs. 43.6%e)tdtaducation differences in
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frequency of eating family dinner and fast food are shiowiable 1. The higher was parental
education, the greater the proportion of girls who ameily dinner usually (p<.0001).

The proportion of girls who ate family dinner usualgcdeased with age among both Black
and White girls. The proportion of girls who ate fagid 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 ljki® eat fast food less than once a
week; this was observed at all ages examined (Figure @nlnast, this association was not
observed among Black girls.

Associations with nutrient intakes

Among White girls, after adjusting for age and paregdaication, ‘eating family dinner
usually’ was observed to be associated with higher wit&rintake, sugar intake, and nutrient
intake index, and with lower total fat intake. Among Blaals, ‘eating family dinner usually’
was significantly associated with lower total fatike and a higher nutrient intake index‘(Table
2).

‘Eating fast food less than once a week’ was assocveitbchigher intakes of fiber and
micronutrients (namely, vitamin C, folate and calciuand a lower intake of saturated fat
among White girls. Among Black girls, with the exceptidriatate, these associations (between
eating fast food less than once a week and nutrient s)tale¥e observed to be weaker and were
generally not statistically significant.

Associations with family environment
Girls who ate dinner with their families usually had dlighigher cohesion (4% higher) and

organization (2.4% higher) scores as reported by theenpa(p<.05). Frequency of eating fast
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10

food was not associated with the family environmenscales examined (data not shown).

Family environment and BMI

The effects of family environment on BMI were analydy building a series of regression
models; interactions with race were not found to beifsogimt and were excluded from the final
models. Results are shown in Table 3. In Model |, ‘gaf@mily dinner usually’ was marginally
associated with lower BMIz (p < 0.10) but ‘eating fastféess than once a week’ was not
associated with BMiz.

In Model Il, when nutrient intake index was included inrbgression equation, the
coefficient for eating family dinner usually was nader significant, suggesting that nutrient
profile may mediate the effect of eating family dinnarally. In Model Ill, when the family
environment subscales were added, one at a time,rtjgniaation’ subscale was found to be
significantly associated with BMlz, independent of frequyeof eating family dinner and fast

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

DISCUSSION

The current child obesity epidemic has resulted in aszd interest in family environmental
influences on children’s eating behaviors (5, 27, 28 (hportant aspect of eating behavior is
the family meal. While Gillespie and Achterberg (7yéauggested that eating together may
encourage family conversations about healthy eatibgdjat is possible that frequent eating
family dinner may be associated with a lower frequesfayating fast food, or that it is a marker

for family environment in general.
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Our analysis of longitudinal data, combined with findifrgen other studies (5-11),
provide evidence for the role of eating family dinnemaproving nutrition. Both eating family
dinner usually and eating fast food less than once a weekoligserved to be associated with
healthier nutrient intakes in general; the exceptionsugsr which was higher in White girls
who ate family dinner usually. Utter et al. found notiefabetween frequency of family meals
and consumption of high fat/high sugar foods in New Zebéaivlescents (9).

We had hypothesized that family environments scoringtan conflict and control and
higher on cohesion, independence, and organization enagdwociated with lower BMI. We
found, after considering pubertal stage, race, parentahttdncphysical activity, nutrient
intakes, eating family dinner, and eating fast food aarates, that only the family environment
organization subscale was independently associated with{{@ditively). In a study of over
350 working mothers of young children, Pratt and Doyle foemddignificant associations
between family environment and nutrient intakes (29). éiew, this study was conducted in the
1980s and examined very young children.

We speculate that children living in more organized famlvironments not only eat dinner
with the family more often and eat healthier butae® less likely to be exposed to other obesity
risk factors such as excessive television watchingréatent study of over 3,000 New Zealander
adolescents, frequency of family meals was associatbdhweny positive aspects of the home
food environment and behaviors such as parental suppdréddthy eating and limits on
television watching (9). The findings of our study adthte observation by suggesting that
more organized family environments may allow for or suppractices and behaviors that

promote healthy behaviors in children such as prepéeadthy foods for dinner.
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Age and race are associated with family meals astddod consumption. The proportion of
Black girls that ate family dinner usually, decreased wgh as did the proportion that ate fast
food less than once a week. The latter observatiomnisistent with the findings of an earlier
study of the NGHS cohort which showed that fast food coptomincreased with age
throughout adolescence (18). Interestingly, while an agswmtiaetween eating family dinner
usually and eating fast food less than once a week wassetisgrall ages among White girls,
this association was not observed among Black girtsog Black girls, more than 50% ate fast
food one or more times a week regardless of how oftenatteegiinner with the family. Eating
fast food less than once a week was associated witlasemtentakes of fiber, vitamin C, folate
and calcium as well as decreased intake of saturate&dather research to examine the
pathways by which family environment influences obessly in different socio-demographic
groups is warranted.

We acknowledge several limitations of our study. Fategpite the availability of
longitudinal data, our analysis of the contribution of fgmethvironment to BMI was limited by
the use of data gathered only in the third year oNG&IS. Second, while the FES has been
used in other studies involving African American famil{g8,31), it was originally developed
using a sample of White middle class families. Furtiver FES was completed by mothers (or
female guardians) as well as fathers (or male guandiems may differ in their perceptions of
their family environments. (Analysis of the datangsfamily environment assessments
completed by only mothers or female guardians reveai@thsfindings.) Finally, while our

analyses involved many outcome variables, we did not tafdjusultiple comparisons. Instead,
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we showed p values for all comparisons allowing readarsatee their own interpretations.
Rothman has argued against the need for adjusting foipteudbmparisons (32).

To our knowledge, this is one of the first studies toudeent the contribution of different
aspects of the family environment to weight statuslarge sample of girls. In 1984,
Kirschenbaum et al reported that obese children indeganized families were more likely to
drop out of treatment, and that those in supportive butuctated families were less likely to
lose weight (33). More recently, in a study of 149 youth ag&@ $ears and their families,
mothers of obese youth reported greater family cordhict psychological distress (34).

The findings of our current study clearly indicate a neednfterdisciplinary efforts in designing
interventions to prevent child obesity. They confitrat eating family dinner is associated with
less frequent consumption of fast food and a healthier nuprefile. They also suggest that
other characteristics of the family environment rrdlpuence child obesity risk. The relation
between family environment and child obesity risk rhaymediated by factors that we did not
examine — the types of food available in the home (9,3bB¢ éind effort spent in preparing
meals from fresh produce and meats, time spent by ehiloin sedentary activities such as TV
watching (36,37), and chronic stresses (38) that may resuitliving in a disorganized
environment. Our findings have particular significanca atne when family structure is
changing rapidly, and society is experiencing an increageinumber two- working-parent
families, as well as single-parent families (39) haess, to address child obesity, policy changes

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

Percent who eat family dinner usually by race and age
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FIGURE 2: White girls who ate dinner with their family ubyavere more likely to eat fast food

less than once a wegk

Eating
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20

% eating fast food
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!Assessed using thgtest
2p<.01

FAMILY ENVIRONMENT AND CHILD ADIPOSITY

11-12
Age (years)

20

family
dinner

Sometimes/Never

Usually
12-13 13-14



TABLE 1: Participant characteristics by race and parexgtatation at baselirf®-10 yr)

21

High school or less  Some college  Coléegree
(N=510) (N=840) (N=796)
Mea+S.D
BMI (kg/m?) Total® 18.8+4.0 18.93.9 18.%#3.5
Black 18.9+4.2 19.34.2 19.34.3
White 18.5+3.8 18.23.3 17.53.0
Energy intake (kcal) Total 183Gt532 1826592 1833454
Bla_ck 1851562 1853653 1875518
White 1801484 1786484 1815423
Fiber (g) Total 10.9+4.7 11.55.2 12.@4.5
Black 10.9+4.8 11.65.5 11.845
White 10.9+4.6 11.34.7 12.3#4.5
Vitamin C (mg) Total 79+51 8455 10380
Bla_ck 85+57 9@56 10264
White 71+38 7351 10386
Folate (1g) Total 228+113 226115 248116
Black 228+113 223116 238112
White 228+116 23a114 253118
Calcium (mg) Total 792+294 772323 85%319
Bla_ck 7324284 709314 72#281
White 880287 866316 913318
Saturated fat (g) Total 28.2+ 9.9 27.%#11.2 27.2 9.2
Black 27.9£10.0 27.#12.0 27.%10.4
White 28.6t9.7 27.69.9 27.#8.7
Total fat (g) Total 74.#25.4 74.629.2 71.222.5
Bla_ck 75.926.7 76.£32.2 75.#26.7
White 72.8t23.3 71.523.5 69.320.2
Sugar (g) Total 115+48 11346 12345
Black 116t54 11349 12%48
White 114+40 11342 12344
Nutrient intake index Total 1.00t4.26 1.324.33 2.8%4.33
Bla_ck 0.99t4.22 1.1%4.41 1.964.30
White 1.02+4.32 1.544.20 3.224.30
Percent
Eat family dinner usually  Total 55.3 54.1 72.5
Black 44.1 42.9 54.3
White 73.2 72.4 80.4
Eat fast food < once/wk Total 44.6 47.2 59.7
Black 42.6 42.8 47.0
White 47.7 54.5 65.2

&N = 2,146 Blacks = 1,102; Whites =1,044); Ns may vary slightly dusissing values

FAMILY ENVIRONMENT AND CHILD ADIPOSITY
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TABLE 3: Association of the Moos’ ‘organization’ subsealith BMI z score (BMIz)**?

Independent variables

Regression coefficiert S.E.

Model |
(N=1408)
Pubertal stage 0.23™ +0.02
Race (Black =1; White =0) 0.08+0.05

Parental education
< high school 0.11+0.06

HS but < college degree 0.16"+0.05
Eating family dinner usualfy -0.09+0.04

Eating fast food < once/week  -0.0070.045

Physical activity --0.25" #0.04

Index of nutrient intake -

Organization dimension of the
Moos’ Family Environment -
Scal@

Model Il
(N=1408)
0.23"7 +0.02

0.11+0.05

0.10+0.06
0.14+0.05

-0.07#0.05
-0.006+0.46

-0.257 +0.04

-0.008+0.005

Model 11l
(N=1408)
0.237 +0.02

0.15+0.07

0.16+0.08
0.18"+0.06

-0.020.06
-0.00%0.06

-0.33™ +0.05

-0.02*+0.006

-0.007"+0.002

! Using multiple linear regression
2 Data from visit 3 (ages 11-12 years) only

Hkkk *kk

P<.0001; P<.001; ""P<.01;P<.05;, % P<0.10
® Pubertal stage was assessed using a modificatioanofeF 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 fibdtamin C, folate, calcium) — (sum of
quintile rankings for % saturated fat from kcal, % té&lfrom kcal, and sugar)

= (1+2+1+3) — (4+2+1) =0

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

The index can take on values that range from -11 [=(1+1+1{3}5+5)]

to 17 [=(5+5+5+5) — (1+1+1)]
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