
Importance of Early Weight Change in a Pediatric
Weight Management Trial

WHAT’S KNOWN ON THIS SUBJECT: Early weight change predicts
eventual weight loss treatment outcome in adults, but little is
known about the importance of early response in children.
Predictors of early weight change are unknown, which limits the
clinical utility of this marker of outcome.

WHAT THIS STUDY ADDS: Children’s weight change by session 8
of a family-based pediatric weight control intervention predicted
BMI z score change up to 2 years after treatment. Better
treatment attendance and greater early weight change in parents
were associated with children’s weight change by session 8.

abstract
OBJECTIVE: Early weight change is associated with overall weight loss
treatment response in adults but has been relatively unexplored in
youth. We investigated the importance of early weight change in a
pediatric weight control trial.

METHODS: Overweight children aged 7 to 12 years (n � 204) partici-
pated in a randomized controlled trial of 2 weight maintenance treat-
ments (MTs) after a 20-week family-based behavioral weight loss treat-
ment (FBT). Hierarchical regression was used to investigate the
relation between children’s percentage weight change at sessions 4, 6,
and 8 of FBT and BMI z-score reductions after FBT and at the 2-year
follow-up. Correlations and hierarchical regression were used to iden-
tify child and parent factors associated with children’s early weight
change.

RESULTS: Children’s percentage weight change by FBT session 8 was
the best predictor of BMI z-score reductions after FBT and at 2-year
follow-up. Percentage weight change in children at the session 8 was
associated with better FBT attendance and with greater percentage
weight change in parents at FBT session 8.

CONCLUSIONS: Early weight change seems to be related to treatment
response through the end of treatment and 2-year follow-up. Future
research should include investigation of strategies to promote early
weight change in children and parents and identification of mecha-
nisms through which early weight change is related to overall treat-
ment response. Pediatrics 2011;128:e33–e39
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Obesity affects 18% of children in the
United States1 and is associated
with adverse health consequences.2,3

Moderate- to high-intensity family-
based behavioral weight loss treat-
ment (FBT) is the most well-
established intervention for pediatric
obesity,4,5 and maintenance treat-
ments (MTs) can extend its effects
for up to 2 years.6,7 Nevertheless, re-
lapse remains a significant prob-
lem.4 Identification of factors associ-
ated with better outcome can help
maximize the effectiveness of exist-
ing interventions.

Results of several studies in adults
suggest that early weight loss pre-
dicts overall treatment outcome.8–10

Jelalian and colleagues11 extended
these findings to adolescents aged 13
to 16 years; weight loss within the first
4 weeks of treatment predicted ulti-
mate weight loss after treatment. Rep-
lication of these results in preadoles-
cent sample populations is needed,
because weight control treatment is
strongly indicated in this population as
ameans tominimize obesity chronicity
and related comorbidities.5

It is unclear why early treatment re-
sponse is such a potent predictor of
overall treatment outcome among ad-
olescents and adults. Identification of
factors that promote early weight
change is critical, because modifica-
tion of these factors before the initia-
tion of weight loss treatment may
promote better early response. Self-
efficacy and social support are impor-
tant determinants of overall obesity
treatment outcome12; theoretically,
these factors may be especially impor-
tant early in treatment, when families
initiate most behavioral changes.13

Moreover, given the importance of pa-
rental involvement in child treatment
outcome,14,15 it is relevant to examine
the impact of parent early weight
change and functioning on children’s
early weight change.

The ideal amount of weight loss early
in treatment is unknown, which could
hinder treatment planning. In this
study we examined the relation be-
tween early weight change in children
and their overall short-term and long-
term treatment outcomes, and we
sought to identify the optimal amount
and timing of early weight loss in pre-
dicting overall short-term and long-
term outcomes. We expected early
treatment response to be associated
with better short-term and long-term
weight outcomes.8–11 Our exploratory
aimswere to investigate demographic,
behavioral, and psychosocial corre-
lates of children’s early treatment re-
sponse. We hypothesized that greater
early weight change in children would
be related to greater early weight
change in parents14,15, higher child and
parent baseline self-efficacy and social
support12, and higher FBT attendance.

METHODS

Participants

Participants in this randomized con-
trolled trial of 2 MTs after FBT6 were 204
overweight children (20%–100% above
the median age-specific and gender-
specific BMIs) aged 7 to 12 years,
who had at least 1 overweight parent
(BMI� 25).

Participants were recruited via local
media outlets, community organiza-
tions, and pediatric clinics in and
around San Diego, California. Child and
parent exclusion criteria included
medical or psychiatric disturbances
that would limit treatment participa-
tion, use of medications that affected
appetite and/or weight, and involve-
ment in weight-loss or psychological
treatment. Of the 204 families who en-
tered the study, weight data were
available for 153 children after FBT,
145 children after MT, 138 children at
1-year follow-up, and 125 children at
2-year follow-up. The primary study
analyses used the post-FBT sample of

153 participants. Detailed descrip-
tions of the study flow are provided
elsewhere.6

Procedures

After completing FBT, families were
randomly assigned to 1 of 3 MT condi-
tions: behavioral skills maintenance;
social facilitation maintenance; or a
no-continued-treatment control group.
FBT and active MT consisted of 20-
minute individual family (typically
parent-child dyad) sessions, led by cli-
nicians whose minimum education
was a bachelor’s degree, and 40-
minute concurrent child and parent
group sessions, led by doctoral student
clinicians whose minimum education
was a master’s degree. In group ses-
sions participants were taught basic
weight control strategies (see below for
modality-specific content). Group ses-
sion contentwas similar for parents and
children, except that parents received
additional information on effective par-
enting skills. Family sessions reinforced
group session content and provided
more tailored treatment (eg, linking
weekly weight change to eating/activity
behaviors).

The same therapists administered FBT
and both MTs. Treatment fidelity was
monitored through ongoing supervi-
sion, which included audiotape review.
Randomly selected audiotapes of
treatment sessions were reviewed by
2 raters who evaluated the distinct
content areas of each active MT (see
ref6 for additional details). For both
raters, the content areas for the MT
treatments significantly differed (P �
.003) across child group, parent group,
and individual family sessions, which
suggested that MTs were conducted
with high treatment fidelity.

Psychosocial and anthropometric data
were collected at baseline (before ini-
tiation of FBT), after FBT, after MT, and
1 and 2 years after FBT. Only baseline
psychosocial measures were included
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in the current study; because we
sought to examine the relation be-
tween early weight change and short-
term and long-term weight outcomes,
only post-FBT and 2-year follow-up an-
thropometric data were examined in
relation to early weight change. Al-
though interventionists sometimes
collected baseline and follow-up data,
every effort was made to ensure that
interventionists did not evaluate their
own patients at any time point, including
obtaining weekly weights. Although it
was not possible to blind assessors to
MTassignment, a standardprotocolwas
used to ensure objective height and
weightmeasurements.Moreover, asses-
sors were blinded to participants’ previ-
ous height and weight values.

Children and parents provided written
informed assent and consent, respec-
tively. The study received institutional
review board approval.

Interventions

FBT was delivered in 20 weekly ses-
sions for a 5-month period. FBT content
addressed dietary, activity, and behav-
ioral aspects of weight control.16 Be-
havior change techniques included
self-monitoring of food intake and
physical activity (introduced at ses-
sion 1), modeling (introduced at ses-
sion 4), positive reinforcement (intro-
duced at session 6), and stimulus
control (introduced at session 14). For
the first 2 weeks of FBT, participants
were instructed to self-monitor their
food intake to master this essential
skill, but were not asked to change
their eating or activity behaviors. Chil-
dren’s weight loss goal thereafter was
one-half pound per week. The dietary
component of treatment was intro-
duced at session 2, and used the “traf-
fic light” approach17 to reduce caloric
intake and improve nutrition (a calorie
goal of 1200–1500 kcal/day was intro-
duced at session 3). Physical activity
self-monitoring was introduced at ses-

sion 7, and related goals at session 8,
shaped to an ultimate goal of 90 min-
utes of moderate to intense activity for
at least 5 days/week (additional con-
tent covered reduction of sedentary
behaviors).

MT lasted 16 weeks. Although both MTs
focused on achieving energy balance,
they were theoretically and procedur-
ally distinct: whereas behavioral skills
maintenance focused on helping
families develop behavioral weight-
maintenance skills, social facilitation
maintenance focused on helping fami-
lies change their social environment to
support weight maintenance. The con-
trol group received no additional treat-
ment contact after FBT.

Measures

Demographic Measures

Child and parentweight and heightwere
measured by trained research assis-
tants using a calibrated balance beam
scale and stadiometer. Weight wasmea-
sured weekly and at major study time
points; height wasmeasured only atma-
jor study time points (ie, at baseline, af-
ter FBT, and at the 2-year follow-up). Chil-
dren’s BMI z scores were calculated
by using age- and gender-specific
CDC normative data18 based on their
most recent height measurement.
Socioeconomic status (SES) was de-
termined by using the Hollingshead
4-factor index.19

Self-Efficacy

On the 15-item Child Dietary Self-
Efficacy Scale (current study � �
.85),20 children self-reported their per-
ceived efficacy in choosing healthy
foods. The 4-item barriers subscale of
the child-reported Self-Efficacy Scale
for Children’s Physical Activity (Kuder-
Richardson formula 20 coefficient �
.55)21 assessed children’s perceived
efficacy in overcoming barriers to
physical activity. Both measures have
good reliability and validity in chil-

dren.20,21 The 8-item sticking to it sub-
scale of the Eating/Exercise Habits
Confidence Survey (� � .89)22 mea-
sured parents’ self-reported exercise
self-efficacy. This measure has accept-
able psychometric properties.22

Social Support

Social support received for eating and
physical activity were self-reported
separately by children and parents us-
ing the Social Support for Eating/Exer-
cise Habits Survey (SSEHS).23 We in-
cluded the child-reported family
participation subscale, which contains
9 items (� � .86) that measure famil-
ial involvement in physical activity with
the respondent; and the parent-
reported family encouragement sub-
scale, which contains 5 items (� � .83)
that measure perceived familial sup-
port for the respondent’s healthy eat-
ing behaviors. The scale has good cri-
terion and discriminant validity in
adults23 and has been successfully
adapted for children.24

Statistical Analyses

Data analyses were conducted using
SPSS 16.0 (SPSS Inc, Chicago, IL). Be-
cause we detected 2 influential outli-
ers in our previous study6, we consid-
ered eliminating these participants
from analyses; however, because re-
sults were similar with or without
the outliers, the data reported
henceforth are based on analyses
that include these outliers. Missing
weekly weights for children (458 of
3060 possible data points [a maxi-
mum of 20 weeks of FBT for 153 par-
ticipants]) and parents (511 of 3060
possible data points) were handled
by using linear interpolation.

A series of hierarchical linear re-
gressions was conducted using the
percentage change in body weight at
FBT sessions 4, 6, and 8 (which cor-
responded to the introduction of ma-
jor treatment targets; see “Interven-
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tions” section) to predict percentage
reduction in BMI z score after FBT
and at 2-year follow-up. Each model
included child age, gender, race/eth-
nicity, and baseline BMI z score as
covariates. Maintenance status (ie,
whether the child was randomized to
active MT versus control) was also
considered as a covariate, but was
dropped from the analyses because
it did not significantly contribute to
any of the regression models. Weekly
weight change for the regression
analyses was limited to the first 8
sessions of treatment to ensure that
analyses truly captured early re-
sponse data. BMI z score was used as
a measure of short-term and long-
term treatment response to account
for expected changes in height over
time, whereas absolute weight was
used as a measure of early response
because height changes were not ex-
pected over the course of 4 to 8
weeks. The optimal time point char-
acterizing early response was se-
lected on the basis of regression
model that accounted for the most
variance in BMI z-score reduction af-
ter FBT and at 2-year follow-up. The
optimal amount of early weight
change for predicting 5% and 10%
post-FBT and 2-year reductions in
BMI z-score was calculated on the
basis of the unstandardized coeffi-
cients from the regression model.

An exploratory study aim was to iden-
tify demographic, behavioral, and psy-
chosocial correlates of early treat-
ment response (defined according to
the best predictor from the regression
analyses for percentage weight
change). Correlations were used to
examine associations between chil-
dren’s early percentage weight
change and baseline BMI z score, SES,
age, and number of FBT sessions at-
tended. One-way ANOVAs were used to
examine relations between children’s
early percentage weight change and

race/ethnicity. We used t tests to exam-
ine percentage weight change among
boys versus girls, and study com-
pleters (ie, participants who were
available at 2-year follow-up) versus
noncompleters. Hierarchical regres-
sion was used to examine parent and
child predictors of children’s early
percentage weight change. Step 1 in-
cluded the barriers subscale of the
child-reported Self-Efficacy Scale for
Children’s Physical Activity, the Child
Dietary Self-Efficacy Scale total scores,
and the SSEHS family participation
subscale. Step 2 included parent early
percentage weight change (which cor-
responded to the FBT session identi-
fied as the best predictor in the child
percentage weight change regres-
sions), the Eating/Exercise Habits
Confidence Survey sticking to it sub-
scale, and the SSEHS family encour-
agement subscale. Child and parent
measures comprised separate steps
in the regression to determine their
independent effects.

RESULTS

Participant Characteristics

Children were, on average, 9.8 years old
(SD: 1.3), with an average SES score of
46.6 (SD: 11.1), corresponding to middle
class. Children’s mean baseline BMI z
score was 2.22 (SD: 0.30). Most children
were female (n � 131 [64.2%]) and
white/non-Hispanic (n � 134 [65.7%])
versus white/Hispanic (n� 42 [20.6%]),
black (n� 22 [10.8%]), or other (n� 6
[2.9%]). Children’s mean BMI z-score
change was �10.3% (SD: 9.2; range:
�58% [58% BMI z-score reduction] to
�4% [4% BMI z-score increase]) from
baseline to after FBT, and �9.0% (SD:
16.8; range:�79% to�17%) from base-
line to 2-year follow-up.

Post-FBT and 2-Year Relative
Weight Outcomes Prediction Based
on Children’s Early Weight Change

The regression models for predicting
percentage reduction in BMI z score
after FBT and at 2-year follow-up based
on percentage weight change at ses-

TABLE 1 Hierarchical Regression Results for Percentage Early Weight Change Predicting Post-FBT
Reductions in BMI z Score

Variables B SE B � R2 �R2

Session 4 percentage weight change
Step 1: child demographics .20 .20b

Child gender .01 .01 .04
Child race/ethnicity �.01 .01 �.05
Child baseline age �.01 .01 �.18a

Child baseline BMI z score �.14 .02 �.44b

Step 2: Early weight change .33 .13b

Session 4 weight change 1.90 .36 .36b

Session 6 percentage weight change
Step 1: child demographics .20 .20b

Child gender .01 .01 .07
Child race/ethnicity �.01 .01 �.06
Child baseline age �.01 .01 �.20a

Child baseline BMI z score �.14 .02 �.46b

Step 2: early weight change .42 .22b

Session 6 weight change 2.15 .29 .48b

Session 8 percentage weight change
Step 1: child demographics .20 .20b

Child gender .02 .01 .07
Child race/ethnicity �.01 .01 �.04
Child baseline age �.01 .00 �.20a

Child baseline BMI z score �.13 .02 �.44b

Step 2: early weight change .52 .32b

Session 8 weight change 2.02 .21 .57b

a P� .01.
b P� .001.
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sions 4, 6, and 8 were all significant
(P� .05; see Tables 1 and 2). Session 8
percentage weight change accounted
for themost variance in percentage re-
duction in BMI z score after FBT and
2-year follow-up, compared with ses-
sions 4 and 6. After FBT, the full model,
including child demographic variables
and session 8 percentage weight
change, accounted for 50.2% of the
variance in BMI z-score reduction
(F5,152 � 31.64; P � .001); percentage
weight change at session 8 accounted
for 31.8% of the variance beyond child
age, gender, ethnicity, and baseline
BMI z score (�F1,147� 96.95; P� .001).
At 2-year follow-up, the full model ac-
counted for 11.3% of the variance in BMI
z-score reduction (F5,124� 3.03;P� .01),
with percentage weight change at ses-
sion 8 accounting for 6.8% of the vari-
ance beyond child demographic vari-
ables (�F1,119� 9.06; P� .003).

Using the unstandardized coefficients
from each regression model, we found
that a loss of 5.9% of initial bodyweight

at session 8 was necessary to achieve
a 5% reduction in BMI z score by the
completion of FBT; a loss of 4.4% of ini-
tial body weight was necessary to
achieve a 5% reduction in BMI z score
at 2-year follow-up. These values trans-
lated to average weight losses of 7.5
pounds (SD: 1.6 pounds) and 5.6
pounds (SD: 1.2 pounds), respectively.
A loss of 8.4% of initial body weight at
session 8 was necessary to achieve a
10% reduction in BMI z score by the
completion of FBT, and a loss of 7.3% of
initial body weight at session 8 was
necessary to achieve a 10% reduction
in BMI z score at 2-year follow-up.
These values corresponded to average
weight losses of 10.7 pounds (SD: 2.3)
and 9.3 pounds (SD: 2.0), respectively.

Correlates of Children’s Early
Weight Change

Child percentage weight change at FBT
session 8 was not associated at zero-
order with child baseline BMI z score
(r � .01; P � .88), SES (r � .01; P �

.91), age (r � .02; P � .84), gender
(t174� 1.56; P� .12), or race/ethnicity
(F3,172 � 0.72; P � .54). Percentage
weight change at session 8 was asso-
ciated with greater FBT attendance
through session 8 (r� .27; P� .001),
but not with attendance after session 8
(r � .11; P � .15). Study completers
and noncompleters did not differ in
terms of percentage weight change at
session 8 (t171� 1.03; P� .30).

The full regression model including
child psychosocial functioning (step
1), and parent early percentage weight
change and psychosocial functioning
(step 2) accounted for 11.7% of the
variance in child percentage weight
change by session 8 (F6,148� 3.14; P�
.006). Parent functioning explained
8.9% of the variance in children’s early
percentage weight change beyond the
effects of child functioning (�F3,142 �
4.77; P � .004); child functioning did
not independently contribute to the
model (F3,145� 1.39; P� .25). The only
significant individual predictor was
parent percentage weight change at
session 8 (� � .28; t� 3.33; P� .001).

DISCUSSION

We investigated the importance of
early weight change in a pediatric
weight control trial. Children’s per-
centage weight change at FBT session
8 was associated with weight out-
comes after FBT and at 2-year follow-
up, although effects were attenuated
over time. Specifically, a loss of �4%
to 8% of initial body weight by session
8 was necessary to achieve successful
short-term and long-term treatment re-
sponse (ie, 5%or 10%BMI z-score reduc-
tion). This rate of weight loss is in accor-
dance with expert recommendations25

and, thus, allays potential safety con-
cerns regarding rapid weight loss. Over-
all, results support the existing litera-
ture, which indicates the importance of
early weight change in predicting treat-
ment response over time, at least while

TABLE 2 Hierarchical Regression Results for Percentage of Early Weight Change Predicting 2-Year
Follow-up Reductions in BMI z Score

Variables B SE B � R2 �R2

Session 4 percentage weight change
Step 1: child demographics .05 .05
Child gender .01 .03 .03
Child race/ethnicity .01 .03 .03
Child baseline age .01 .01 .04
Child baseline BMI z score �.13 .05 �.23a

Step 2: early weight change .09 .05a

Session 4 weight change 2.12 .85 .22a

Session 6 percentage weight change
Step 1: child demographics .05 .05
Child gender .02 .03 .05
Child race/ethnicity .01 .03 .03
Child baseline age .01 .01 .04
Child baseline BMI z score �.14 .05 �.24a

Step 2: Early weight change .10 .06b

Session 6 weight change 2.04 .73 .25b

Session 8 percentage weight change
Step 1: child demographics .05 .05
Child gender .02 .03 .05
Child race/ethnicity .01 .03 .04
Child baseline age .01 .01 .04
Child baseline BMI z score �.13 .05 �.23a

Step 2: early weight change .11 .07b

Session 8 weight change 1.69 .56 .26b

a P� .05.
b P� .01.
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childrenare still in treatment andup to 2
years after treatment.

Although children’s percentage weight
change at FBT session 8 was associ-
ated with greater changes in BMI z
score in both the short-term and long-
term, early percentage weight change
was a more potent predictor of short-
term than long-term weight outcome.
This result is not surprising, because
different skills are required for early
weight loss compared with sustained
weight maintenance.6,26 That said, suc-
cessful weight maintenance likely in-
volves building on behavioral skills ac-
quired early in treatment, which may
explain why early weight change was
significantly related to long-term
outcome.

Children’s early treatment response
was associated with early FBT atten-
dance. This may be because better at-
tendance early in treatment contrib-
uted to mastery of weight loss skills,
which in turn promoted early weight
change. Future studies should investi-
gate whether children who fail to
achieve significant early reductions in
body weight would benefit from an al-
ternative treatment approach. For ex-
ample, more individualized attention
to factors that inhibit initial progress
may be necessary.

It remains unclear why early treat-
ment response is such a potent predic-
tor of overall treatment outcome, al-
though many hypotheses exist. In this
study, neither parent nor child psycho-
social functioning predicted weight
change by session 8. However, parent
weight change at session 8 predicted

child weight change at session 8,
which suggests that similar con-
structs may promote early weight
change in both parents and children
(eg, changes to the home environ-
ment27); alternatively, parents’ suc-
cess with their own weight-control
behaviors may have provided better
modeling for their children. A logical
next step is to examine a wider range
of psychosocial characteristics in re-
lation to early response. For exam-
ple, motivation and readiness for
change may be important in the ini-
tial stages of treatment12 as families
prepare to undertake dramatic
changes in weight-related behaviors.
It will also be important to identify
factors (and obtain early and fre-
quent assessment of them) that me-
diate the relation between early
weight change and overall treatment
response.

The current study has several limita-
tions. Measures of adherence to tar-
geted weight-related behaviors were
not available during FBT, which pre-
cluded examination of the behavioral
mechanisms by which early change
mediated overall treatment response.
All psychological measures were ad-
ministered at baseline, thus reports
on 1 measure could have influenced
reports on related measures com-
pleted in a similar time frame. Finally,
although our sample was more racial-
ly/ethnically diverse than many previ-
ous studies, the largely female and
non-Hispanic white sample may limit
generalizability of our findings. Nev-
ertheless, the study had several
strengths, including a large sample,

and the availability of long-term
follow-up data. Moreover, this is the
first study to report on early weight
change in preadolescent children
and to examine predictors of early
treatment response.

Overall, our findings warrant replica-
tion but have several important clini-
cal implications. Because early weight
change seems to be a marker for chil-
dren’s long-term treatment response
(and one that is both reliable and eas-
ily obtained), providers are advised to
assist their patients in achieving early
weight loss to maximize overall treat-
ment outcome. Children who are un-
able to achieve early weight loss may
require additional encouragement
from parents and/or treatment provid-
ers to attend treatment regularly and
persist with behavioral changes. Fu-
ture research should identify factors
responsible for early weight change
and further explore the relation be-
tween early response and overall
treatment outcome. In summary, early
treatment response seems to be an
important factor in the ultimate
outcome of pediatric weight loss treat-
ment, and warrants further investiga-
tion as a means to maximize the long-
term effectiveness of existing weight
control interventions.
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