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Objective:The goal of this study was to evaluate the effect

Introduction
The prevalence of obesity in children (1) is increasing.
: . . Although pediatric treatment has been relatively successful,
of a pare.nt-focused behavioral intervention on parent gnd many treated children also regain weight during follow-up
child eating changes and on percentage of overwelght(z)_ Given difficulties in changing established eating and

changes in families 'that contain at least one obese parent,y ercise behaviors, research is needed to prevent obesity
and a non-obese child. o during development. Primary prevention may involve mod-
Research Methods and ProcedureSamilies with obese i ingintake and/or increasing expenditure, but the biggest
parents and non-obese children were randomized t0gffect on energy balance will come from modifying intake,
groups in which parents were provided a comprehensive hecayse research suggests that obese and non-obese chil-
behavioral weight-control program and were encouraged dren have similar activity levels (3,4).
to increase fruit and Vegetable intake or decrease intake Most dietary approaches for obesity treatment or preven-
of high-fat/high-sugar foods. Child materials targeted the tion attempt to limit intake of high-fat, low-nutrient dense
same dietary changes as their parents without caloricfoods. This may be perceived as a dietary restriction by
restriction. people who find these foods reinforcing. The perceived
Results:Changes over 1 year showed that treatment influ- restriction can lead to increases in preference for these foods
enced targeted parent and child fruit and vegetable intake(5), thereby increasing the probability of relapsing to pre-
and high-fat/high-sugar intake, with the Increase Fruit and vious eating habits when structured interventions are re-
Vegetable group also decreasing their consumption of moved. An alternative approach would be to teach children
high-fat/high-sugar foods. Parents in the increased fruit andto increase intake of healthy high-nutrient dense foods, such
vegetable group showed significantly greater decreases inas fruits and vegetables, which has been the target of large
percentage of overweight than parents in the decreasedoublic health interventions (6).
high-fat/high-sugar group. Components of programs to prevent obesity in at-risk
Discussion: These results suggest that focusing on increas- children can include modifying environmental cues leading
to positive energy balance, changing parental eating habits,
thereby providing healthy models for children to observe,
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of pediatric obesity, because a change in the eating habitsiors varied: increase fruit and vegetable intake (Increase
related to parental obesity may result in a reduction in Fruit and Vegetable) or decrease high-fat/high-sugar food
parental obesity. If obese parents of at-risk children reduceintake (Decrease Fat and Sugar).

access to low-nutrient dense foods available in the shared

family environment, model healthier eating and activity Treatment

habits, and share positive food-related family experiences
that reinforce eating high-nutrient dense foods, the parents
may reduce the risk of their child becoming obese as well as
modify their own body weight. Golan et al. (10,11) have

Common Components of Treatmaieight-control treat-
ment was provided to the parents for eight weekly meetings,
followed by four biweekly and two monthly meetings dur-

q ted the effecti P that int ing the 6-month intensive treatment. Participating parents
ocumente e efiectiveness ot programs that INtervene, y .yjiqren attended the first meeting, at which they re-

only with parents in the treatment of childhood obesity. In ceived the first modules in their parent and child work-
addition, focusing on the parent has the potential to change, .5 The workbook included five main sections: intro-
the familial environment of a normal-weight child who is at duction to weight control and prevention, the Traffic-Light
risk for obesity, without identifying the normal-weight child Diet (14), developing a healthy eating an'd activity environ-

as a patient. ment for children, behavior change techniques, and main-

This study wr_:ls_design_ed to test_ anew p_arent-_focused 4Ptenance of behavior change. Child materials were sent home
proach for modifying eating behavior in at-risk children and with the parents each week and included new workbook

their parents. Paren_ts were instructed to modify their behavior .,y jes and program-related activities for the children to
and the famlll_al environment to r?duce thel_r obe§|ty and WET€ 4o with their parents. At treatment meetings, participating
taught parenting S.k'”S fqr promoting gnd reinforcing behavior ;o s \vere weighed and their weight was graphed. The
change in the at-risk children. The dietary changes Sng(E’QStecil':lrticipating parents also met with an individual therapist
for the parents would also result in a secondary goal of reduc—for 30 minutes and attended a 30-minute group meeting.

ing weight in parents of at-risk children. Families with at least During the individual meeting, therapists reviewed the pro-
one obese parent and a normal-weight child were randomized ’

i that t ted eith d . i 1gram—related child/parent activity, the weight change of the
0 groups that targeted either a decrease n consumption 0parent, and the targeted dietary goal and parent-activity goal
high-fat, high-sugar foods or an increase in consumption of

fruit q tabl q followed for 1 The t of at least 30 minutes of moderately intense physical activ-
rults and vegetabies and were followed for 1 year. 1he tar- ity =6 days per week (15). Participating parents and chil-

geted behavior was a change in the eating habits for parentsy ..\ were seen at for follow-up at 6 and 12 months
and children, leading to a decrease in weight for parents and to The Traffic Light Diet (14) was used to prom(;te a

stabilization of relative weight for children. balanced diet and to decrease energy intake in overweight
parents. Traffic Light Diet foods are categorized into the
Research Methods and Procedures colors of the stoplight: red, yellow, or green based on
Participants their calorie and nutrient content. Green foods are very
Families with at least one obese parent and a 6- to high in nutrients and low in calories. Yellow foods are
11-year-old non-obese child were recruited through physi- higher in calories and include the dietary staples needed
cian referrals, posters, newspapers, and television advertisefor a balanced diet. Red foods are higher in calories with
ments for the Childhood Weight Control and Prevention 0w nutrient density. While they were attempting to lose
Programs at the University of New York at Buffalo. A total Weight, overweight parents were instructed to consume
of 30 families were accepted into the program. All of these between 1200 and 1500 calories (kcal) per day and to
families met the criteria: a child with a body mass index Mmaintain nutrient balance by eating the recommended
(BMI) that was less than the 85th BMI percentile, at least Servings based on the Food Guide Pyramid. When
one parent with a BMI that was more than the 85th BMI Participants got below the obesity criterior-§5th BMI
percentile (12,13), one parent willing to attend treatment Percentile) they were instructed on how to develop a
meetings, no family member on an alternative weight- maintenance calorie level, which involved gradually
control program, no parent or child with current psychiatric increasing caloric intake in 100-kcal/d increments until
problems, and no dietary or activity restrictions on the Weight gain occurred. Non-overweight parents had no
participating parent or child. In 28 of the 30 families, the caloric restriction but were asked to meet their targeted
participating parent was the obese parent. A total of 15 dietary goal. Families were provided additional nutritional
families began in each of the two groups. Complete 1-year information regarding reading food labels and shopping.

data were available for 27 of the 30 families (90%). Parents were taught positive reinforcement techniques that
included praise for targeted behaviors. Children were
Procedure reinforced for completing their program-related activities at

Families who met entrance criteria were randomly as- home by having a sticker placed on a tracking sheet. At the
signed to one of two groups for which the targeted behav- 6-month follow-up, children were given gift certificates
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based on the number of activities completed during the habits was assessed ugia 1 to 5scale (from 5 [very
program. Parents were taught stimulus control to reduce confident] to 1 [not confident at all]).
access to high-fat/high-sugar foods and to increase access to Food Intake. Changes in eating habits over the past
fruits and vegetables, and to increase access to physicamonth were assessed using the Food Habits Questionnaire
activity and to reduce access to sedentary behaviors.(16), which assesses changes in patterns of behavior
Preplanning and problem solving were taught to facilitate associated with avoiding meat, avoiding fat as a seasoning,
decision-making and handling of difficult eating and activity replacing high-fat foods with low-fat alternatives, sub-
situations such as parties, holiday gatherings, schoolstituting foods with manufactured substitutes, and using
functions, and work functions. fruits and vegetables. Participants rated how often they
Targeted Dietary GoalsThe between-group differences engaged in specific patterns of eating habits on a four-point
focused on which dietary behaviors were targeted for scale, ranging from rarely or never to usually or always.
change. Both groups received the same basic information, Daily intake of fruits and vegetables and high-fat/high-
but the groups differed in the behaviors targeted for sugar foods was assessed using the Food Intake
change. In the Increase Fruit and Vegetable group, theQuestionnairé,a laboratory-constructed, self-administered
goal was to incrementally increase intake of fruits and food frequency questionnaire. This questionnaire lists 15
vegetables to reach at least two servings of fruits and fryits, 18 vegetables, and 33 high-fat/high-sugar foods
three servings of vegetables per day. Participants in thegjong with the serving size for each food. Serving sizes
Decrease Fat and Sugar group were provided incrementakor fruits and vegetables were similar to the serving sizes
goals to reach a goal of no more than 10 servings of gefined by Domel et al. (6) and met the fruit and

high-fat/high-sugar foods per week. vegetable definitions of the Food Guide Pyramid (17);

serving sizes for high-fat/high-sugar foods were defined

Measurement using standard serving sizes (18). Participants circled
All dependent measures were collected at baseline and‘Yes” if they ate the food that day and circled “Less” if
12 months. they ate less than the serving listed, “Equal” if the

Anthropometric MeasuresHeight was measured in amount listed was the exact amount that they consumed,
0.125-inch (0.32 cm) intervals using a stadiometer (Seca,or “More” if the amount eaten was greater than the
Columbia, MD), and weight was measured in 0.25-lb serving listed. The questionnaires were handed out to
(0.55 kg) intervals using a balance beam scale parents and children at the first treatment meeting and
(Healthometer, Bridgeview, IL); equipment was calibrated returned by the parents at the second treatment meeting.
daily. BMI (kg/m?) was calculated and compared with Parents completed the food questionnaire for themselves
population standards based on gender and age (12,13). Allend assisted their child by prompting the child’s recall.
children were under the 85th BMI percentile and were Parents were instructed on how to prompt recall without
considered non-obese. Parents who were greater than théntroducing demand bias of healthy eating. The question-
85th BMI percentile were considered obese. BMI changes naire was completed for 3 days: 2 weekdays and 1
reliably with the age of the child, with a decrease from weekend day. All families were given a one-half cup
ages 2 to 5 years and gradual increases throughmeasuring cup to help with portion size estimation.
development. Thus, the BMI value cannot be used to The Food Intake Questionnaire was validated for fruits
establish obesity or assess change, because an older childnd vegetables and high-fat/high-sugar foods for 48 adult
with a higher BMI value than a younger child may be subjects and 32 child subjects against 24-hour dietary
less obese. Percentage of overweight was established byecalls administered by trained research personnel (a
comparing the BMI of the subject with the 50th BMI registered dietitian and a master's level nutritionist). The
percentile based on the gender and age of the subjectpercentage of agreement between the questionnaire and
This provides a continuous value that determines the the dietary recall for parents was 91.4% € 0.66) for
extent to which the subject is overweight in comparison fruits and vegetables and 89.4% € 0.60) for high-fat/
with the population average. high-sugar foods. The percentage of agreement between

Family History of Obesity and Related Diseases. the questionnaire and the dietary recall for children was
Parents were asked how many of the child’s parents or94.8% = 0.69) for fruits and vegetables and 88.8%
grandparents were obese and had diagnosed hypertensioffx = 0.64) for high-fat/high-sugar foods. The mean
hyperlipidemia, diabetes, or stroke. They were also askednumber of servings for parents estimated by the 24-hour
what their perception was of the probability of the recalls and the questionnaire was 1.75 vs. 1.83 for fruits,

enrolled child becoming obese (from O [no risk] to 100 3.30 vs. 3.17 for vegetables, and 10.52 vs. 10.10 for high-
[will become obese]). Parents’ confidence in changing

their weight and their eating and exercise habits and in
helping their children change their eating and exercise *This questionnaire is available from the authors.
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fat/high-sugar foods. Measured and estimated servings forthey could help their children change their eating (%8
children were 1.73 vs. 1.82 for fruits, 1.29 vs. 1.27 for 0.9) or their activity (1.7+ 1.3) habits.

vegetables, and 12.07 vs. 11.16 for high-fat/high-sugar
foods. The high levels of agreement and similar outcomes

of total number of servings between the recall and  rpore \yere no differences in the number of sessions
questionnaire indicate an acceptable level of agreement ;..o by each group. Families in the Increase Fruit and
between the methods. _ Vegetable group attended 11.5 of 14 (82%) sessions,

Psychological MeasuresParental control over child hereas those in the Decrease Fat and Sugar group attended
eating was assessed with the older, short version of theqs 5 of 14 (87%) sessions. Table 2 shows parent and child
Child Feeding Questionnaire, a well-validated instrument changes in servings of fruits and vegetables and high-fat/
(19) that measures concern about child overweight, high-sugar foods and percentage of overweight change.
parental control over food, and perception of parent sjgnificance levels are presented for main effects of time
overweight (20). The range of scores for the concern and for between-group differences in change over time. As
about child overweight scale is 3 to 21, and the range of shown in Table 2, parents showed significant differences in
scores for parental control is 7 to 49. Scores for fruit and vegetable intake over time by grouBy(o3) =
perception of parent overweight are based partly on 6.56; p < 0.025). High-fat/high-sugar intake showed a
parent weight, so there is a very broad range of scores forsignificant decrease across groups over tirfig, £5) =
this scale. 45.70; p < 0.001). Children also showed significant be-

Socioeconomic  Status.Socioeconomic status was tween-group differences in fruit and vegetable intake over
assessed using Hollingshead's Four-Factor Index of Socialtime (F(; ,4,= 7.20;p = 0.025) and significant changes in
Status (21). high-fat/high-sugar food intake for both groups over time
(F(1.24)= 18.14;p < 0.001).

Significant decreases over time were observed for the

Between-group differences at baseline were assessecJ:OOd Habits Questionnaire, with an average decrease of

usingt tests. Changes in dependent variables were estab—_o'6 for use of fat as a seasoning(z3 = 14.84;p <
lished separately for parents and children using mixed 0.001) and an average decrease @f.31 for substituting
ANOVA P ith thy b tp biect fact ¢ 9 | low-fat versions of high-fat foodsH; .3 = 7.09; p <
S with the between-subject factors of group (In- g 5o5) yhile use of fruits increased by0.47 F o) =
crease Fruit and Vegetable/Decrease Fat and Sugar) an '

d thi bi 0 12) f R .45;p < 0.05). A significant interaction of group by time
a repeated measures within-subjects (0, 12) factor. Re-, ¢ opserved for parent perception of being overweight on

siduals were plotted, and outliers were examined for their ; ; ; ; _ .
contribution tg the model; outliers were removed if the the Child Feeding QuestionnairB{ 5, = 6.52;p = 0.23),

, ’ - Y with parents in the Increase Fruit and Vegetable group
exerted an undue influence on the probability levels. One showing greater decreases 15.9) than parents in the
obese parent was an outlier for weight loss and intake andpecrease Fat and Sugar group-2(4). Nonsignificant
was removed from all analyses. Predictors of change in jecreases in parent control over child eating1(6)
child and parent intake and percentage of overweight \yere observed.

were established using Pearson product-moment correla-  parents showed significant differences in percentage of

Evaluation of Treatment Effects

Statistical Analysis

tion coefficients. overweight change by grougeg ,3 = 5.64; p < 0.05),
while children showed a stable percentage of overweight
over time.

Results
Characteristics of Participants Correlational Analyses

Baseline values for subjects are shown in Table 1. No  Baseline parent high-fat/high-sugar intake was related to
differences between groups for any of the baseline valueshigh-fat/high-sugar changes € —0.82;p < 0.001), and
were observed, except for more hypertension in families in paseline parent fruit and vegetable intake was related to fruit
the Decrease Fat and Sugar gropp<(0.01). The average  and vegetable changes £ —0.45;p < 0.025). Baseline
participating parent was 65.7% overweight, with a cluster- child high-fat/high-sugar intake was related to high-fat/
ing of obesity-related risk factors in the family. Every high-sugar changes & —0.82;p < 0.001). Baseline parent
family had at least one parent or grandparent with an obe-and child fruit and vegetable intake was related=(0.38;
sity-related risk factor. The parents were quite confident that p < 0.05). Parent changes in fruit and vegetable intake over
they could lose weight (4.1= 0.9, mean* SD) but less the year were related to changes in habits of eating fruit
confident that they could make eating (2:11.0) or activity (r = 0.50;p < 0.001). Age and gender were not related to
(2.1 = 1.1) changes. The parents were less confident thatchild changes.
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Table 1. Baseline values for parent and child (meanSD)

Groups

Increase Fruit and Vegetable

Decrease Fat and Sugar

Gender (males/females)
Age

Height (cm)

Weight (kg)

Percentage of overweight

Family history (number of immediate family members with)

Obesity

Hypertension
Hypercholesterolemia
Stroke

Diabetes

Risk of child obesity

Servings per day of fruits and vegetables and high-fat/high-sugar intake

Fruits and vegetables
High-fat/high-sugar
Food habits
Meat
Fat as a seasoning
Replace high-fat foods
Substitute for high-fat foods
Eat fruits and vegetables
Child feeding questionnaire
Perception of child obesity risk
Perception of parent control
Perception of parent obesity
Confidence in making choices
Losing weight
Parent eating changes
Parent activity changes
Child eating changes
Child activity changes

Gender (males/females)
Age

Height

Weight

Percentage of overweight

Servings per day of fruits and vegetables and high-fat/high-sugar intake

Fruits and vegetables
High-fat/high-sugar

Parent
1/12 1/11
39.1- 4.1 42.2+ 4.8
166.5- 6.5 167.8+ 5.0
101.4+ 19.7 102.1+ 25.8
68423.4 67.3+ 42.8
3.2t 1.7 3114
0.9-1.0 1.8+ 0.8
14 1.3 1.0+x1.2
0.6+ 0.9 0.5+ 0.7
0.5+ 0.7 0.4* 0.7
44.6- 20.3 45.0+ 22.0
381.8 42+ 2.6
12.8 6.7 12.6+ 7.6
2.1+ 0.8 1.9+ 0.8
2+70.9 25+ 0.8
320.6 3.1+ 0.5
25 0.7 2.3+ 0.7
191.2 1.2+ 1.0
114 2.3 11.3+= 1.6
2696.7 22.6+5.3
251t744.6 250.7+ 60.7
4.3+ 0.5 3.8+ 1.1
2t11.0 24+ 1.0
180.9 25+ 1.3
180.6 1.8+ 1.1
1.71.1 1.8+ 15
Child
6/7 3/10
8.8+ 1.8 8.6+ 1.9
132.4+ 9.8 131.3+ 11.6
31.2+-5.4 30.8+ 8.2
726.0 6.5+ 8.0
281.5 3.2+ 1.6
12.9 8.3 141+ 7.6

Discussion
The goal of this study was to evaluate the effects of

creased high-fat/high-sugar intake in parents on eating and
percentage of overweight, as well as the associated effects

targeting increased fruit and vegetable intake versus de-of parent-initiated changes on fruit and vegetable intake and
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Table 2. Changes in servings per day of fruits and vegetables and high-fat/high-sugar foods, and changes in
percentage of overweight over 12 months for parents and children in the increase fruit and vegetable or decrease
fat and sugar groups (mean SD)

Groups Significance levels

Increase Fruit and Vegetable  Decrease Fat and Sugar Time Group X Time

Parent
Fruits and vegetables 3.41.3.47 —0.23+ 3.66 0.035 0.017
High-fat/high-sugar —6.47+ 4.63 —8.22+£6.19 <0.001 NS
Percentage of overweight —12.01+ 11.05 —3.94+ 4.17 <0.001 0.026
Child
Fruits and vegetables 0.721.11 —0.55+ 131 NS 0.12
High-fat/high-sugar —-4.50+ 7.97 —8.50+ 7.58 <0.001 NS
Percentage of overweight —-1.10+ 5.29 —2.40+ 5.39 NS NS

NS, not significant.

high-fat/high-sugar intake and percentage of overweight in who are working on increasing fruit and vegetable intake in
non-obese offspring. Results showed that fruit and vegeta-the context of parental weight control may shift their buying
ble intake was greater for parents in the Increase Fruit andhabits of food, and in the attempt to maintain total food cost,
Vegetable group, and the reduction in high-fat/high-sugar reduce storage of lower nutrient dense foods as healthier
foods was greater for parents in the Reduce Fat and Sugafoods are bought and consumed. Reducing access to high-
group. The Increase Fruit and Vegetable intervention also fat/high-sugar foods did not have the side effect of increas-
reduced high-fat/high-sugar intake, whereas the interven-ing intake of fruits and vegetables in parents or children.
tion to Decrease Fat and Sugar was associated with noThis may be because there are many substitute foods that
changes in fruit and vegetable intake. The Food Habits 53¢ available that may not improve fruit and vegetable
Questionnaire, which deals with patterns of food use rather yiake as high-fat/high-sugar foods are reduced. Reducing
than the more specific measures of daily intake, showed ;5.cess to specific high-fat and/or high-sugar foods may

significant improvement over time for both groups in re-  qjnhiy result in a substitute of other highly palatable, but
ducing use of fat as a seasoning and substituting for h|gh—fat|ess calorically dense foods (25)

foods, while at the same time increasing use of fruit.
Children showed trends toward greater increases in fruit and
vegetable intake for the Increage Fru.'t and V_egetable grOLjphigh-fat/high-sugar intake were greatest for those parents
through the 1 year of observation. High-fat/high-sugar food . . . L .
) o : ; and children with the highest initial levels. Thus, the inter-
intake significantly decreased across all children, independent . ! : .
of group. These data are consistent with parent results, sug—v en_tlons g_enerally benefited those with poorer baseline
gesting that targeting fruit and vegetable intake in children eating habits. .
increases intake of nutritionally dense healthy foods while Percentage of 0\_/erwe|ght ghang_e was greater fqr par-
simultaneously decreasing intake of low nutrient dense foods, ENtS Who targeted increases in fruit and vegetable intake
Targeting fruit and vegetable intake in an environment in than reductions in high-fat/high-sugar intake. The main
which parents were working on weight control was associated Contribution to weight control is a reduction in caloric
with a reduction in the consumption of high-fathigh-sugar intake, and dietary restriction is needed to lose weight.
foods, whereas targeting a reduction in dietary fat and SugarThese results suggest that a differential focus on what can
did not improve fruit and vegetable intake. be eaten versus what cannot be eaten may make it easier
There are a number of ways in which targeting an in- to adhere to the caloric reductions needed for weight
crease in fruit and vegetable intake may modify eating control. The interventions were designed to improve
behavior. Interventions targeting intake of healthier alterna- child eating habits and to prevent increases in the per-
tives for low-nutrient dense foods may increase preferencecentage of overweight in these high-risk children. The
for healthier foods (22). Increasing carbohydrate and fiber interventions were successful in meeting this goal, and if
intake by eating more fruits and vegetables may enhancecontinued over time, the interventions might be useful in
satiation, reducing caloric and fat intake (23,24). Families preventing the development of obesity.

Changes in fruit and vegetable intake were greatest for
those parents with the lowest initial levels, and reductions in

176 OBESITY RESEARCH Vol. 9 No. 3 March 2001



Fruit and Vegetable Intake, Epstein et al.

The present study suggests that reductions in high-fat/ cost-effectiveness may be enhanced when multiple family
high-sugar intake in children can be achieved by focusing members benefit. The family-based model has demon-
on parent change and providing materials for parent—child strated positive treatment effects in untreated siblings over a
use at home. This approach is particularly well-suited for 5-year interval (31), but further research is needed to eval-
obesity prevention when the child is normal weight and uate family-based interventions that target and provide
does not require caloric restriction. In addition, this inter- treatment for multiple family members that are at-risk or
vention is cost-effective because it can influence multiple prone to obesity. Prevention of obesity in the child using the
family members by treating only one parent. The use of same program that also treated obesity in an obese parent
parent-only intervention has been tested in the treatment ofwould represent a powerful and cost-benefit intervention.
childhood obesity, with initial results suggesting that better
results are observed when parents rather than children are
treated (10,11).

This study is limited by the small sample size for a
treatment study. Subjects were recruited over a 2-year
period with newspaper advertisements, letters to pediatri-
cians, community lectures, and direct mailings to families in
a large managed-care organization. It was challenging to
recruit an adequate number of families with obese parents
and normal-weight children who were interested in prevent-
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