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ABSTRACT. Weight and blood pressure changes were

evaluated in a 16-month controlled trial comparing three
methods of involving mothers in the treatment of their
obese adolescents (aged 12 to 16 years). The treatments
were: (1) Mother-Child Separately-children and moth-

ers attended separate groups; (2) Mother-Child To-
gether-the children and mothers met together in the
same group; and (3) Child Alone-the children met in
groups and mothers were not involved. The program
consisted of behavior modification, social support, nutri-
tion, and exercise. The Mother-Child Separately group

lost more weight (8.4 kg) during treatment than did the
other two groups (5.3 and 3.3 kg). Differences between

the groups increased at the 1-year follow-up: compared
to pretreatment weight, the Mother-Child Separately
group lost 7.7 kg compared with gains of approximately
3 kg in the other two groups. Blood pressures of children
with the highest initial pressures decreased by 16/9 mm

Hg at the end of treatment and by 16/5 mm Hg at the 1-
year follow-up. These results suggest that a program of
behavior modification and parent involvement can lead
to significant weight losses in obese children, and that

the nature of parent involvement may be important.
Pediatrics 1983;71:515-523; obesity, bloodpressure, behav-
ior modification, exercise, nutrition.

Obesity in children is a problem for three reasons.

First, the obese child is at increased risk for car-

bohydrate intolerance, increased insulin secretion,

hypercholesterolemia, hypertension, and decreased

growth hormone release.’7 Second, obesity may

have adverse social and psychological conse-

quences.8” Third, most children do not “grow out”

of their obesity; 80% of children who are obese in
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the eighth grade become obese adults.’2”3

Obesity has been one of the most refractory of

all common disorders in children. Many approaches

have been tried, but most have met with limited

weight losses, high dropout rates, untoward emo-

tional reactions, and high recidivism.8’9”4’6 Behav-

ior modification may offer new hope, but whereas

this approach has been used extensively with

adults,’7’9 comparatively few studies have been

done with children. Early behavioral programs,

based on a structured series of habit changes, were

more successful than no treatment, dietary coun-

seling, and several traditional approaches,2025 yet
weight losses were modest. More recent studies

using a broader combination of behavior modifica-

tion, nutrition education, and exercise have shown

greater effectiveness in both clinical and school

settings.2632

Parents may play an important role in both the

development and treatment of obesity in their chil-

dren.9 Many writers have called for the training of

parents to aid obese children,8’5’16’24’2728’32 yet there

is only correlational evidence that parent involve-

ment increases weight lOsS.2628 Furthermore, the
nature of parent involvement may be important.

Young children may need more supervision from

their parents, whereas adolescents may require

more independence.

This study was designed to test three methods of
parent involvement in the treatment of obese ado-
lescents aged 12 to 16 years. Short-term and long-

term changes in weight and blood pressure were

assessed at the end of a 16-week treatment period

and at the end of a 1-year follow-up.

METHODS

Subjects

Subjects were 42 obese adolescents, aged 12 to 16
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years, from Williamsport, a city of 35,000 in north
central Pennsylvania. All were white and from pre-

dominantly lower-middle class families. Subjects
weighed at least 20% more than the average weight
for their age, sex, and height33; they were free of
medical conditions or medications that would influ-

ence body weight, were not involved in other formal
weight loss programs, and were able to attend all
sessions with their mothers. Mothers could be of

any weight. Most subjects were enrolled by their

parents, who learned of the program from a news-
paper article. The remaining subjects were referred

by physicians or school personnel. Each child en-

tered treatment with his or her mother.
The children were an average of 55.7% over-

weight: 33 were girls, who averaged 47.2% over-

weight, and nine were boys, who averaged 86.9%

overweight. For ages 12, 13, 14, 15, and 16, respec-

tively, there were 10, 9, 8, 9, and 6 subjects. The

mothers averaged 43.4% overweight34; 73% of the
mothers were more than 20% overweight and 42%
were more than 50% overweight.

Procedure

Children and mothers attended an orientation

session prior to the program. Each parent deposited
$15, $10 of which was refunded if both mother and

child attended all sessions during the treatment
phase. The remaining $5 was refunded for attend-

ance at the follow-up meetings. In addition, the
mothers paid a $3 fee before each meeting. As an

incentive for the children, each child deposited $8
at the start of each month during treatment; $2 was
returned to the child each week he or she lost 1 lb
or more. The experimental nature of the program
was explained and the participants were told that

some children would attend sessions with their
mothers and others would not.

All children received the same treatment, with
the exception of parental involvement. The pro-
gram was administered in weekly sessions of 45 to
60 minutes for a 16-week treatment phase. The

children and mothers were weighed together prior
to each session, and their records were reviewed by
the group leader before formal group sessions be-
gan. Each group contained five to eight subjects.

The group leader and the subjects discussed the

week’s didactic material and such matters as feel-
ings about being overweight, family difficulties, and

food preparation. After treatment ended, follow-up
sessions were held every 2 months during the 1-

year maintenance period. These sessions covered
earlier material and focused on specific procedures
for maintaining weight loss.

All subjects received a program of behavior mod-
ification, nutrition education, exercise instruction,

and social support. The program was described in

a 100-page treatment manual,35 which was given to

subjects in weekly installments. The behavioral

component included sections on self-monitoring of
food intake, physical activity, and behavior change;

stimulus control and cue elimination; behavior

chains and preplanning; attitude restructuring and

cognitive control; and using alternatives to overeat-

ing. The nutrition education component included

information on the basic food groups; maintaining

a balanced diet low in sugar, salt, and fat; specific

methods for buying, preparing, storing, and serving

food; and misconceptions about diet and nutrition.
Increasing physical activity was encouraged by dis-

cussions of the caloric expense of exercise; aerobic

conditioning; programmed v life-style activity; and

methods for gradually increasing energy expendi-

ture.36 One section of the manual concentrated on
social support methods for enlisting the aid of fam-

ily and friends. As discussed below, the issue of

social support was a major factor distinguishing the

three experimental conditions. Mothers who de-
sired to lose weight were encouraged to do so, but

were told from the beginning that they were under

no obligation to lose weight.
The study was conducted with two cohorts of

patients, the first from February to June and the

second from December to April. Each cohort con-

tamed one group of subjects in each of the three

treatment conditions. The group leader (J.H.K.)

was a masters level psychologist with 3 years of

experience in treating obesity. A male doctoral-level

psychologist conducted the mothers’ groups that

met separately.

Experimental Conditions

The children were ranked according to percent-

age overweight and then assigned randomly from

stratified blocks to one of three experimental con-

ditions.

Mother-Child Separately. The mothers and chil-
dren met concurrently in separate groups. The

mothers were told that they were crucial to their

child’s success, and that separate meetings would

help both mothers and children. The mothers and

children were encouraged to discuss their feelings

about obesity and dieting, to share their family

experiences, and to work together in a spirit of

cooperation.

Mother-Child Together. The children and moth-

ers attended all treatment sessions and met to-
gether in the same group. They were told that this

was a useful approach because the children and

mothers would understand one another, would

profit from hearing the others in the group, and

would be able to practice the program components
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together. Aside from the difference in parent in-

volvement, children received the same treatment

program as described above.

Child-Alone. The children met in groups, but the

mothers did not take part in the formal treatment

program. The children were told that they would

do best if they could learn to control their eating

on their own. They were encouraged to share the

materials from the treatment manual with their

parents. The basic treatment program was the same

as that used for the other two groups.

Assessment and Statistical Analysis

Four measures were used to assess weight change:

body weight; percentage above average weight; the
body mass index (weight/height2); and a new index

which accounts for developmental growth. (Devel-

opmental growth does not occur consistently from

child to child or even in the same child over time.

Inasmuch as normal growth involves an increase in

body weight, a child may gain weight and actually

decrease in the degree of obesity if height has

increased sufficiently. Similarly, two children of the

same age and sex who lose the same amount of

weight may differ if one has grown and the other

has not. The Developmental Index is based on

normative changes in height and weight,37 and it

calculates an adjusted weight change as a ratio of

expected to actual changes in height. The adjusted

weight is: actual weight change minus (actual height

change)/(expected height change) multiplied by ex-

pected weight change. For example, during a 1-year

period, a 14-year-old girl is expected to grow 1.4 in

and gain 8.6 lb.37 Using the index, a child who grows
0.7 in would be expected to gain only 4.3 lb. If the

child actually gains 4.0 lb, the index would yield an

adjusted weight change of -0.3 lb. This indicates

that the child weighs 0.3 lb less than she would

after accounting for growth.)

Multiple measures were used because changes in

body weight in children are difficult to interpret.

Children of different age, sex, and height are ex-

pected to weigh different amounts. The percentage

overweight measure standardizes for differences be-

tween children in these three factors, whereas the
body mass index standardizes for differences in

height. The fourth measure, the new Develop-

mental Index, was developed because of the impor-

tance of accounting for growth. Body fat measures
were not taken because of problems with reliability

and because the body mass index is strongly cor-
related with measures of body fat.38

Weights of children and mothers were measured

with a balance-beam scale prior to each session.

Height was measured before and after the program

with the same scale. Measurements were taken in

street clothes without shoes. At the 1-year follow-

up, weight and height were obtained by phone from

the mothers of the two children who had moved

from the area. The blood pressure of all children

was measured before (during the second visit to the

clinic) and after the treatment phase and at the 1-

year follow-up. The readings were taken by a nurse

who had been certified in a blood pressure training

program. Three measurements were taken on each

occasion, following a five-minute period of sitting.

One-minute intervals separated the readings, and

the lowest reading was used for analysis. The meas-

urements were taken prior to the treatment ses-

sions, so the timing was consistent for each child.

Analyses of variance were used to evaluate

changes in body weight. The analyses tested for the

effects of cohort, experimental conditions, and their

interactions. To provide a conservative estimate of

the effects of each variable, the effects of the other

variables were accounted for using analyses of co-

variance. Duncan’s Multiple Range Test (using the

.05 probability level) was used to compare the

weight changes among the experimental conditions.

RESULTS

At treatment outset, there were 14, 15, and 13

children in the Mother-Child Separately, Mother-

Child Together, and Child Alone groups, respec-

tively. At 16 weeks and 1 year, the numbers of

children remaining in each group were 13 and 12

for Mother-Child Separately, 13 and 12 for Mother-

Child Together, and 12 and 12 for Child Alone. The

attrition rate was 10% at 16 weeks and 14% at the

1-year follow-up.

The three groups within each cohort did not

differ significantly in initial weight, percentage

overweight, or body mass index. Similarly, the two

cohorts did not differ significantly on these meas-

ures or in changes in any of the four measures of

weight loss. In addition, no significant effects for

cohort and no significant cohort-by-condition in-

teractions were found when cohort was entered into

analyses of variance comparing the three condi-

tions. Therefore, the two cohorts were combined

for the final analysis.

Analyses were conducted to determine whether

boys and girls differed in their initial weight or

weight losses. The boys weighed more initially

(107.9 kg) than the girls (74.5 kg) (t, 41 = 3.7, P <

.004), and also had a higher percentage of over-

weight (86.9% v 47.2%) (t, 41 2.9, P < .02). The

boys had greater reductions in percentage over-

weight than did the girls (34% v 5.2%) (t, 37 = 2.8,

P < .04) and also lost more weight (11.3 v 4.7 kg),
although the latter difference did not reach statis-

tical significance. Similarly, at the 1-year follow-
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up, there was a tendency for boys to have greater
reductions in percentage overweight than girls

(24.9% v 7.9%), and to have a greater net weight

loss (3.3 v 0.5 kg), but these differences also did not

reach statistical significance.
The limited number of boys in each experimental

condition made it impossible to determine directly

whether the boys and girls responded differently to
treatment. Therefore, the most conservative test of
treatment outcome was performed by first evalu-

ating girls only. Data for the boys were then added
to determine whether combining data from boys
with those of girls would influence the results.

Neither the pattern of results nor the statistical
comparisons among experimental conditions

changed when the boys were added. Accordingly,
the results will be presented for boys and girls
combined. This yielded the proportion of boys to
girls reported in most treatment studies.

Initial Weight Loss

As shown in Fig 1, during treatment, the Mother-

Child Separately group had a far greater decrease
in percentage overweight (-17.1%) than did either

the Mother-Child Together group (-7%) or the

Child Alone group (-6.8%). A similar pattern for
weight loss is shown in Fig 2: -8.4 kg for the
Mother-Child Separately group compared with

-5.3 kg and -3.3 kg for the Mother-Child Together

and Child Alone groups.
The analyses of variance showed significant

treatment effects for change in percentage over-
weight (F 2, 35 5.9, P < .01) and change in weight
(F 2, 35 = 3.7, P < .04). The comparisons between

groups using the Duncan’s Multiple Range Test
showed that the Mother-Child Separately group
showed significantly greater changes in percentage

One-Year

Weeks Follow-Up Fo� low-Up

Fig 1. Mean changes (±SEM) in percentage overweight
for three treatment conditions (Child Alone, Mother-
Child Together, Mother-Child Separately) during treat-
ment and 1-year maintenance period.

a’

I

-8

-10

0 4 8 2 I6� 6-Month One-Year
Weeks Follow-Up Follow-Up

Fig 2. Mean changes in weight for three treatment con-
ditions (Child Alone, Mother-Child Together, Mother-
Child Separately) during treatment and 1-year mainte-
nance period.

overweight than did the other two groups, which in

turn did not differ from each other. The weight

change for the Mother-Child Separately group was
significantly greater than the loss for the Child

Alone group. The Mother-Child Together group did

not differ significantly from the other two groups.
The Developmental Index and the body mass index
revealed similar results. The Mother-Child Sepa-

rately group lost significantly more than the Child

Alone group, which did not differ from the Mother-

Child Together group. The two groups that included

mothers did not differ. The means and standard

errors for the four measures of weight loss are

presented in the Table.

Long-Term Weight Change

The differences between the Mother-Child Sep-
arately group and the other two groups increased
in the year after treatment. As shown in Fig 1 the

Mother-Child Together and Child Alone groups

maintained their decreases in percentage over-

weight (-5.5% and -6%, respectively), whereas the
Mother-Child Separately group had decreased even
further(-20.5%). The Mother-Child Separately

group had maintained a weight loss of 7.7 kg, while

the other two groups had gained to approximately

3 kg above their base line weights (Fig 2). Because

of increases in height, these latter two groups main-

tamed their posttreatment degree of obesity despite

the gains in weight. The analyses of variance

showed significant treatment effects among the
three groups for change in percentage overweight

(F 2, 33 = 3.3, P < .05) and change in weight (F 2,

33 = 4.9, P < .01). The Mother-Child Separately

group lost significantly more weight and showed

greater reductions in percentage overweight than
the Mother-Child Together and Child Alone
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Weight (kg)

Initial

% Overweight

16 wk 1 yr

Bed y Mass Index Developmental
Index (kg)

Initial 16 wk 1 yr Initial 16 wk 1 yr 16 wk 1 yr

Mother-child 83.6 -8.4 -7.7 59.9 -17.1 -20.5 45.5 -4.7 -4.6 8.9 9.4
separately ±4.5 ±1.3 ±4.1 ±6.1 ±2.4 ±6.5 ±1.9 ±0.6 ±1.9 ±1.2 ±3.7

Mother-child 80.5 -5.3 +2.9 50.4 -7.0 -5.5 42.4 -3.0 -0.1 5.9 0.6
together ±7.3 ±1.6 ±2.1 ±9.9 ±9.4 ±3.5 ±3.1 ±0.9 ±0.9 ±1.7 ±1.9

Child alone 81.1

±5.2

-3.3

±1.0

+3.2

±1.7

57.4

±8.3

-6.8

±2.0

-6.0

±3.8
42.0

±1.8
-2.0
±0.6

-0.1
±1.0

3.7 0.4
±1.1 ±1.7

Total sample 81.7

±3.3

-5.7

±0.8
-0.5

±1.6
55.7

±4.7
-10.3

±3.7
-10.7

±7.4
43.3

±1.4
-3.3

±0.4
-1.6

±0.8
6.2 3.5

±0.9 ±1.6

* Values are means ± standard error of mean.

groups, which in turn did not differ from each other.
The results from the body mass index and the

Developmental Index agreed with the data from the
other measure, ie, there was a significant treatment

effect among groups, and the Mother-Child Sepa-

rately group was superior to the other two groups

(Table).

Correlation analyses revealed that age and initial

weight were related to weight loss. Older children

lost more weight than younger children, both at 16
weeks (r = .45, P < .005) and at 1 year (r = .54,

P < .001). Likewise, heavier children lost more

weight than lighter children, at 16 weeks (r = .62,

P < .001) and at 1 year (r = .31, P < .07). However,

age and initial weight were highly correlated (r =

.37, P < .02). These findings might suggest that

older children lost more than younger children sim-

ply because they weighed more. However, inde-

pendent associations of age and initial weight are

possible because of their correlations with percent-

age overweight. Age was correlated significantly
with change in percentage overweight at 1 year (r

= .35, P < .04) but not at 16 weeks (r = .21, NS).

Initial weight was also associated with decrease in

percentage overweight, both at 16 weeks (r = .57,

P < .001) and at 1 year (r = .35, P < .04). Older

children and heavier children tended to have great-

est reductions in their degree of obesity.

Changes in Mothers’ Weight

Weight was obtained on mothers in the Mother-

Child Separately and Mother-Child Together

groups. The mothers in the two groups did not

differ in initial weight, in initial percentage over-

weight, or in changes in these measures. Accord-
ingly, their weights were grouped together.

Mothers lost 3.9 kg and decreased in their per-

centage overweight by 6.5%. The correlations be-

tween mother and child changes in weight and
percentage overweight were not significant at the

end of treatment or at follow-up. When changes in
mothers’ weight were entered as a covariate into
the analyses for changes in children’s weight, there

were no significant effects for mothers’ weight.

Changes in mothers’ weight accounted for little of

the variance in changes in children’s weight. These

results might have been anticipated because not all

mothers were obese and so could not be expected

to lose weight.

The mothers were divided into those more than

and less than 30% overweight. The former group
averaged 63.7% overweight and the latter group
averaged 15.4% overweight. There was a nonsig-

nificant trend for the obese mothers (n = 14) to
lose more weight (-4.5 kg) than the nonobese moth-

ers (n = 12) (-2.9 kg), and to show greater reduc-

tions in percentage overweight (-7.9% v -4.7%).

For the obese mothers and their children, there

were no significant correlations between initial

weights of mothers and children, or between

changes in weight or percentage overweight for

mothers and children at either 16 weeks or 1 year.

Similar results were found for nonobese mothers

and their children.

Correlations were also computed to evaluate
whether weights for mother and child were related

differently in the Mother-Child Separately and the

Mother-Child Together groups. The correlations

between initial weights and between weight changes

for mothers and children were weak and nonsig-

nificant in both groups, even though the involve-

ment of the mothers led to far greater losses among
the children in the Mother-Child Separately group.

Blood Pressure

Children in the three conditions did not differ in

initial blood pressures. Because the experimental

manipulation in this study (parent involvement)
would not be expected to influence blood pressure

aside from its effect on weight, the data for the

three groups were combined to yield information
from the total sample.

The most obese children had the highest blood
pressures. Initial weight was correlated with initial

systolic (r = .64, P < .0001) and diastolic (r = .34,
P < 0.03) blood pressures. Similarly, initial per-

 by guest on June 30, 2019www.aappublications.org/newsDownloaded from 



.

.

.

.
.

..

..
.

60

.

U)

(1) 90

S

,� #{149}#{149}S

5/ .5

,JI, 5 �

5/ #{149}#{149}. S..,, S
.-#, S

7S 5

5/ s

, S.

y �#{149}
S

S

90 � 110 130 150 � 170

Initial Systolic Blood Pressure (mm Hg)

Fig 3. Initial systolic blood pressure plotted against sys-
tolic blood pressure after treatment for individual sub-
jects. Points below diagonal line reflect decreases in blood
pressure during treatment.

520 TREATMENT OF OBESE CHILDREN

centage overweight was correlated significantly
with initial systolic (r = .64, P < .001) and diastolic

(r = .41, P < .008) blood pressures.

Blood pressure reductions during treatment were
largest for children with the highest initial pres-

sures (Figs 3 and 4). The children with the highest

pressures initially had large reductions in pressure
during treatment, and they were also successful in

maintaining the losses. There were 12 children with
initial systolic pressures greater than 130 mm Hg
(mean = 145.8 mm Hg). At the end of treatment,

the systolic pressures of these children decreased
16.1 mm Hg, and the pressures of 6/12 children
were less than 130 mm Hg. The 1-year follow-up of
7/12 children showed a reduction 17.3 mm Hg in

systolic pressure, and the pressure of four of these

children was less than 130 mm Hg. Sixteen children
had initial diastolic pressures greater than 80 mm

Hg (mean = 85.3 mm Hg). The mean reduction at

the end of treatment was 9.4 mm Hg, and 12/16
children had pressure less than 80 mm Hg. The 1

year follow-up of 11 of these children showed a
mean decrease of 4.6 mm Hg, and 5/1 1 had pressure
less than 80 mm Hg.

Blood pressures at the beginning and end of

treatment for individual children in the entire sam-
ple (N = 37) are shown in Figs 3 and 4. Systolic

blood pressure decreased in 30/37 (81 %) of the
children and diastolic pressure decreased in 26

(70%). At the end of treatment, systolic pressure

had decreased by 10.8 mm Hg (t, 36 = 4.8, P <

.0001) and diastolic by 5.2 mm Hg (t, 36 = 7.4, P <

U)

0

0’
I

E
E
93

� 60 70 80 90

Initial Diastolic Blood Pressure (mm Hg)
Fig 4. Initial diastolic blood pressure plotted against
diastolic blood pressure after treatment for individual
subjects. Points below diagonal line reflect decreases in

blood pressure during treatment.

.0001). At the 1-year follow-up, the net changes

from base line were -1.9/-1.2 mm Hg.

At both 16 weeks and 1 year, weight changes were

related to systolic pressure but not to diastolic

pressure. As the children lost weight, blood pressure

tended to decline, and then as some of the children

regained the lost weight, their pressures tended to

increase. The correlations between change in

weight and change in systolic pressure were .30 (P

< .07) at 16 weeks and .42 (P < .04) at 1 year. The

correlations between changes in percentage over-

weight and change in systolic pressure were similar.

Decreases in diastolic pressure were not correlated

significantly with changes in weight, even though
systolic and diastolic pressures were correlated with

each other (r = .45), P < .004).

DISCUSSION

There are four primary findings in this study: (1)

the nature of parent involvement may be as impor-

tant as its presence or absence; (2) a behavioral

program with involvement of mothers can produce

large weight losses and can sustain the losses for as
long as 1 year after treatment; (3) weight changes

in the children are not associated with weight

changes in their mothers; and (4) weight losses in

obese adolescents are associated with significant

decreases in blood pressure, particularly in children

with the highest initial blood pressures.

Children whose mothers were involved in treat-

ment, but who attended sessions separately from

their mothers, lost significantly more weight than
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children who met in sessions with their mothers or

children whose mothers were not involved in treat-

ment. The advantage of the Mother-Child Sepa-
rately condition began to occur during treatment,

and increased during the 1-year follow-up. Children
in the Mother-Child Separately condition lost 7.7

kg after 1 year with a 20.5% decrease in percentage

overweight. In contrast, the weights of children in

the Mother-Child Together and Child Alone groups

were above their base line levels 1 year after treat-

ment, and those groups showed no significant

change in their degree of obesity.

There are several possible reasons for the greater
weight losses in the Mother-Child Separately

group. First, children in the Child Alone group did

not give their full attention to the therapist and

were prone to disruptive behavior. The mothers’
involvement in the other two groups seemed to

make the children more responsive to the therapist.
Second, mothers and children in the Mother-Child

Together group were reluctant to voice negative
feelings about the problems of dealing with each

other. The Mother-Child Separately group allowed

both parties to discuss sensitive issues. These find-

ings are consistent with the predictions one would

make from developmental psychology. Adolescents
face the difficult task of seeking independence from

the parents upon whom they are financially and

emotionally dependent.39 Too much independence
(Child Alone group) may create aggressive reactions
because of the lack of structure, and too much

parental involvement (Mother-Child Together
group) may not give the child the necessary sense

of responsibility. Third, separate meetings for the

mother and child allowed for more teaching related
to adolescence. Fourth, it is possible that differ-

ences in group leaders could have contributed to

differences among groups. However, this did not

appear to be the case. It appears, therefore, that
treating mothers and children separately has the
advantages of: (1) providing training for both par-

ents and children; (2) allowing free discussion by

both parents and children; and (3) making the
children more responsible and better controlled

than if the parents do not participate.
Obese children do not lose weight easily. Star-

vation, anorectic drugs, nutrition counseling, exer-
cise programs, and psychotherapy have been of

limited value.8”4’6 Recent studies indicate that be-

havior modification with children is a promising

approach with some showing significant weight
losses and good maintenance,2�29 even though oth-

ers show limited losses and poor maintenance8”5”6.

In the present study, children in the Mother-Child
Separately group lost 8.4 kg during treatment and
7.7 kg 1 year later. These losses are perhaps the

largest achieved in any controlled trial of outpatient

treatment of obese children, and suggest that a
comprehensive program of behavior modification,
nutrition education, exercise instruction, and social

support can be an effective treatment for childhood

obesity.
Common to the successful programs for over-

weight children is the utilization of the social sup-

port that exists in the child’s environment. Fur-

thermore, it appears that the nature of social sup-
port, as well as its presence or absence, may be

important for children as well as for adults.4#{176}43
Epstein et al.27’28 used contracting procedures to
encourage children and parents to work together,
and Coates and Thoresen26 included some family

training in their program. Brownell and Kaye,� in
a school program, encouraged social support from
parents, teachers, peers, and various school person-

nel. In the present study, behavior modification did
not produce long-term weight loss unless parent

involvement was strucLured in a specific fashion.
Studies with obese adults and their spouses, and

with obese children and their parents, generally
show strong relationships between weight losses in
the patients and their family members. Brownell

and Stunkard4’ found that patients with obese
spouses lost more weight than did patients with

thin spouses, and that the obese spouses lost as
much weight as the patients, even though the

spouses did not enroll to lose weight. Epstein and

colleagues28 found a strong relationship between
weight loss in children and loss in their mothers

during initial treatment, but not during a follow-
up. Another study by the same group27 found such

a relationship in a behavior modification condition
but not a nutrition education group. It is surprising,

therefore, that the present study showed that
changes in childrens’ weight were not related to
changes in mothers’ weight. It is also surprising in
view of the fact that the character of the parent
involvement had a powerful effect on weight loss in

the children. These results may be due, in part, to

the fact that there was no effort to induce mothers
to lose weight, or results may be due to the special
nature of mother-child interactions that occur dur-
ing adolescence. Weight loss in the mothers may
not motivate the children at this age.

An important benefit of weight reduction in chil-
then may be decreased blood pressure. A strong
positive association between degree of obesity and

blood pressure has been found, not only among
adults,44 but also among children, based on the
Muscatine,5’45’46 Bogalusa,47�9 and Evans County�#{176}

studies. Elevated blood pressure in children tends
to persist during childhood,46’5’ and there is evi-
dence that adult blood pressure patterns can be
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predicted from childhood patterns.52’5’
It has recently been proposed that weight loss

may be the best means of blood pressure reduction
in both adults54’5”� and children.46’49’56 Among adults
weight gain has been correlated with increased

blood pressure,5759 and weight loss has been related

to decreased blood pressure.44’54”�#{176} The Muscatine

study4” reported that some children who lost weight
also showed decreased blood pressure. The present
study confirms and extends these findings.

The blood pressure changes in this study were

large and well maintained among children with the
highest initial blood pressures. The children with
initial systolic pressures greater than 130 mm Hg
showed reductions of 16.1 mm Hg after treatment
and 17.3 mm Hg at 1-year follow-up. The children
with initial diastolic pressures greater than 80 mm

Hg decreased by 9.4 mm Hg during treatment and
4.6 mm Hg at follow-up. Changes in systolic pres-
sure were correlated significantly with weight

changes, but changes in diastolic pressure were not.
There are three noteworthy aspects of the blood

pressure changes in this study. First, the declines

in systolic and diastolic pressure were large and
enduring. Second, among children with the highest

initial pressure, changes in systolic pressure were
larger than those in diastolic pressure. Inasmuch as
systolic pressure is a predictor of coronary disease

in adults,6’ and as elevations in childhood blood
pressure tend to persist into adult life,52’53 these

reductions may help to prevent coronary disease as
well as hypertension. Third, initial weight and
weight change were related more strongly to systolic
pressure than to diastolic pressure. Perhaps this
difference occurs because excess weight is related
more strongly to cardiac output than it is to periph-

eral resistance. If so, weight loss should reduce

cardiac output and systolic pressure more than it
reduces peripheral resistance and diastolic pressure.
Future research should be directed toward elucidat-

ing the mechanism of blood pressure reduction by

weight loss.

ACKNOWLEDGMENTS

This research was supported in part by Research Sci-
entist Development Award MH00317 from the National
Institute of Mental Health and grant HL22345 from the
National Heart, Lung, and Blood Institute to Dr Brow-
nell, and by Research Scientist Award MH00245 and
grant MH31050 from the National Institute of Mental
Health to Dr Stunkard.

The authors thank the Williamsport Hospital, Wil-
liamsport, PA; Oswald G. DeLisser, PhD for data analy-
sis; David Lansky, PhD, and Linda Cook, MA, for con-
ducting groups; Gary Foster and Susan Bell for assisting
with the analysis; and Thomas A. Wadden, PhD, and
Quentin B. Deming, MD, for comments on the paper.

REFERENCES

1. Chiumello G, del Guercio MJ, Carnelutti M, et al: Relation-
ship between obesity, chemical diabetes, and beta pancreatic
function in children. Diabetes 1969;18:234-243

2. Clarke RP, Morrow SB, Morse EH: Interrelationships be-
tween plasma lipids, physical measurements, and body fat-
ness of adolescents in Burlington, Vermont. Am J Clin Nutr
1970;23:754-763

3. Drash A: Relationship between diabetes mellitus and obesity
in the child. Metabolism 1973;22:337-344

4. Heald FP: Biochemical aspects of juvenile obesity. Practi-
tioner 1971;206:223-226

5. Lauer RM, Conner WE, Leaverton PE, et al: Coronary heart
disease risk factors in school children. J Pediatr 1975;

86:697-706
6. Londe 5, Bourgoine JJ, Robson AM, et al: Hypertension in

apparently normal children. J Pediatr 1971;78:569-575

7. Kannel WB, Dawber TR: Athersclerosis as a pediatric prob-
lem. J Pediatr 1972;80:544-554

8. Brownell KD, Stunkard AJ: Behavioral treatment of obesity

in children. Am J Dis Child 1978;132:403-412

9. Mayer J: Overweight: Causes, Cost, and Control. Englewood
Cliffs, NJ, Prentice-Hall, 1968

10. Allon N: Sociological aspects of overweight youth, in Collipp
PJ (ed): Childhood Obesity, ed 2. Littleton, MA, PSG Pub-
lishing Co, 1980

11. Dwyer J, Mayer J: The dismal condition: Problems faced by
obese adolescent girls in American society, in Bray GA (ed):
Obesity in Perspective, (US Dept of Health, Education, and

Welfare Publication No. (NIH) 75-708:103-110. US Govern-
ment Printing Office, 1975.

12. Abraham 5, Nordsieck M: Relationship of excess weight in
children and adults. Public Health Rep 1960;75:263-273

13. Abraham 5, Collins G, Nordsieck M: Relationship of child-
hood weight status to morbidity in adults. Public Health Rep
1971;86:273-284

14. Collipp PJ (ed): Childhood Obesity, ed 2. Littleton, MA, PSG
Publishing Co, 1980

15. Coates TJ, Thoresen CE: Treating obesity in children and
adolescents: A review. Am J Public Health 1978;68:143-151

16. Brownell KD, Stunkard AJ: Behavioral treatment for obese
children and adolescents. in, Stunkard AJ (ed): Obesity.
Philadelphia, WB Saunders Co, 1980

17. Wilson GT, Brownell KD: Behavior therapy for obesity: An
evaluation of treatment outcome. Adv Behav Res Ther
1980;3:49-86

18. Stunkard AJ, Penick SB: Behavior modification in the treat-

ment of obesity: The problem of maintaining weight loss.

Arch Gen Psychiatry 1979;36:801-806

19. Wilson GT: Behavior therapy for obesity, in Stunkard AJ
(ed): Obesity. Philadelphia, WB Saunders Co, 1980

20. Rivinus TM, Drummond T, Combrinck-Graham L: A group-

behavior treatment program for overweight children: Re-
sults of a pilot study. Pediatr Adol Endocrinol 1976;1:212-

218
21. Gross I, Wheeler M, Hess R: The treatment of obesity in

adolescents using behavioral self-control. Gun Pediatr
1976;15:920-924

22. Wheeler ME, Hess KW: Treatment of juvenile obesity by

successive approximation control of eating. J Behav Ther
Exp Psychiatry 1976;7:235-241

23. Weiss AR: A behavioral approach to the treatment of ado-

lescent obesity. Be/wv Ther 1977;9:720-726

24. Kingsley RG, Shapiro J: A comparison of three behavioral

programs for control of obesity in children. Behav Ther
1977;8:30-36

25. Aragona J, Cassady J, Drabman RS: Treating overweight

children through parental training and contingency con-

tracting. J AppI Be/wv Anal 1975;8:269-278

26. Coates TJ, Thoresen CE: Behavior and weight changes in
three obese adolescents. Behav Ther 1981;12:383-399

27. Epstein LH, Wing RR, Steranchak L, et al: Comparison of
family-based behavior modification and nutrition education
for childhood obesity. J Pediatr Psychol 1980;5:25-36

 by guest on June 30, 2019www.aappublications.org/newsDownloaded from 



ARTICLES 523

28. Epstein LH, Wing RR, Koeske R, et al: Child and parent
weight loss in family-based behavior modification programs.
J Consult Clin Psychol 1981;49:674-685

29. Brownell KD, Kaye FS: A school-based behavior modifica-
tion, nutrition, education, and physical activity program for

obese children. Am J Clin Nutr 1982;35:277-283
30. Botvin GJ, Cantlon A, Carter BJ, et al: Reducing adolescent

obesity through a school health program. J Pediatr
1979;95:1060-1062

31. Collipp PJ. Obesity programs in public schools, in Collip PJ
(ed): Childhood Obesity, ed 2. Littleton, MA, PSG Publishing
Co, 1980, pp. 297-308

32. Seltzer CC, Mayer J: An effective weight control program
in a public school system. Am J Public Health 1970;60:679-
689

33. Robinson CH. Fundamentals of Normal Nutrition. New
York, Macmillan, 1972

34. Frequency of overweight and underweight. Stat Bull Metro-
pol Life Ins Co 1960;41:4-7

35. Brownell KD: Behavior Therapy for Weight Control: A
Treatment Manual, thesis, University ofPennsylvania, Phil-
adelphia, 1979

36. Brownell KD, Stunkard AJ: Exercise in the development
and control of obesity, in Stunkard AJ (ed): Obesity. Phila-
delphia, WB Saunders Co, 1980

37. Faulkner F: Some physical growth standards for white North

American children. Pediatrics 1962;29:448-454
38. Bray GA: The Obese Patient. Philadelphia, WB Saunders

Co, 1976
39. Erikson E: Childhood and Society. New York, WW Norton

& Co, 1950
40. Brownell KD, Heckerman CL, Westlake RJ, et al: The effect

of couples training and partner cooperativeness in the be-
havioral treatment of obesity. Behav Res Ther 1978;16:323-

333
41. Brownell KD, Stunkard AJ: Couples training, pharmaco-

therapy, and behavior therapy in the treatment of obesity.
Arch Gen Psychiatry 1981;38:1224-1229

42. Colletti G, Brownell KD: The physical and emotional ben-

efits of social support: Application to obesity, smoking, and

alcoholism, in Hersen M, Eisler R, Miller PM (eds): Progress
in Behavior Modification. New York, Academic Press, 1982

43. Pearce JW, LeBow MD, Orchard J: The role of spouse
involvement in the behavioral treatment of obese women. J
Consult Clin Psychol 1981;49:236-244

44. Chiang BN, Perlman LV, Epstein FH: Overweight and
hypertension: A review. Circulation 1969;39:403-421

45. Rames LK, Clarke WR, Conner WE, et al: Normal blood
pressures and the evaluation of sustained blood pressure
evaluation in childhood: the Muscatine study. Pediatrics
1978;61:245-251

46. Lauer RM, Clarke WR: Immediate and long-term prognostic

significance of childhood blood pressure levels, in Lauer

RM, Shekelle RB (eds): Childhood Prevention of Atheroscle-
rosis and Hypertension. New York, Raven Press, 1980

47. Voors AW, Webber LS, Frerichs RR, et al: Body height and
body mass as determinants of basal blood pressure in chil-

then: The Bogalusa heart study. Am J Epidemiol 1977;
106:101-108

48. Voors AW, Foster TA, Frerichs RR, et al: Studies of blood
pressure in children, ages 5-14 years, in a total biracial
community: The Bogalusa heart study. Circulation 1976;
54:319-327

49. Berenson GS. Cardiovascular Risk Factors in Children. New
York, Oxford University Press, 1980

50. Johnson AL, Cornoni JC, Camel JC, et al: Influence of race,
sex and weight on blood pressure in young adults. Am J
Cardiol 1975;35:523-530

51. Holland WW, Chinn S, Wainwright A: Weight and blood
pressure in children, in Lauer RM, Shekelle RB (eds):
Childhood Prevention of Athemsclerosis and Hypertension.
New York, Raven Press, 1980

52. Miall WE, Lovell HG: Relation between change of blood
pressure and age. Br Med J 1967;2:660-664

53. Zinner SH, Levy PS, Kass EH: Familial aggregation of blood
pressure in children. N Engl J Med 1971;283:401-408

54. Reisin E, Abel R, Modan M, et al: Effect of weight loss
without salt restriction on the reduction of blood pressure
in overweight hypertensive patients. N EngI J Med
1978;298:1-6

55. Tuck ML, Sowers J, Dornfeld L, et al: The effect of weight
reduction on blood pressure, plasma renin activity, and
plasma aldosterone levels in obese patients. N EngI J Med
1981;304:930-933

56. Dustan HP: Obesity and hypertension, in Lauer RM, Shek-
elle RB (eds): Childhood Prevention of Atherosclerosis and
Hypertension. New York, Raven Press, 1980

57. Heyden S, Barlet AG, Hames CG, et al: Elevated blood

pressure levels in adolescents, Evans County, Georgia.

JAMA 1969;209:1683-1689
58. Oberman A, Lane NE, Harlan WR, et al: Trends in systolic

blood pressure in the thousand aviator cohort over a twenty-
four year period. Circulation 1967;36:812-822

59. Ashley FW, Kannel WB: Relation of weight change to
changes in atherogenic traits: The Framingham study. J
Chronic Dis 1974;27:103-114

60. Stunkard AJ, Craighead LW, O’Brien R: Controlled trial of
behaviour therapy, pharmacotherapy, and their combination
in the treatment ofobese hypertensives. Lancet 1980;1:1045-

1047
61. Kannel WB, Gordon T, Schwartz MJ: Systolic vs diastolic

blood pressure and risk of coronary heart disease. Am J
Cardiol 1971;27:335-346

 by guest on June 30, 2019www.aappublications.org/newsDownloaded from 



1983;71;515Pediatrics 
Kelly D. Brownell, Jane H. Kelman and Albert J. Stunkard

and Blood Pressure
Treatment of Obese Children With and Without Their Mothers: Changes in Weight

Services
Updated Information &

http://pediatrics.aappublications.org/content/71/4/515
including high resolution figures, can be found at: 

Permissions & Licensing

http://www.aappublications.org/site/misc/Permissions.xhtml
entirety can be found online at: 
Information about reproducing this article in parts (figures, tables) or in its

Reprints
http://www.aappublications.org/site/misc/reprints.xhtml
Information about ordering reprints can be found online: 

 by guest on June 30, 2019www.aappublications.org/newsDownloaded from 

http://http://pediatrics.aappublications.org/content/71/4/515
http://www.aappublications.org/site/misc/Permissions.xhtml
http://www.aappublications.org/site/misc/reprints.xhtml


1983;71;515Pediatrics 
Kelly D. Brownell, Jane H. Kelman and Albert J. Stunkard

and Blood Pressure
Treatment of Obese Children With and Without Their Mothers: Changes in Weight

 http://pediatrics.aappublications.org/content/71/4/515
the World Wide Web at: 

The online version of this article, along with updated information and services, is located on

Copyright © 1983 by the American Academy of Pediatrics. All rights reserved. Print ISSN: 1073-0397. 
American Academy of Pediatrics, 141 Northwest Point Boulevard, Elk Grove Village, Illinois, 60007.
been published continuously since 1948. Pediatrics is owned, published, and trademarked by the 
Pediatrics is the official journal of the American Academy of Pediatrics. A monthly publication, it has

 by guest on June 30, 2019www.aappublications.org/newsDownloaded from 

http://pediatrics.aappublications.org/content/71/4/515



