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Abstract

Parent-only (PO) treatments for childhood obesity are feasible, more cost-effective and potentially
easier to disseminate. The objective of this study was to determine whether a PO treatment is not
inferior to a parent + child (PC) treatment for childhood obesity. Eighty parent—child dyads with
an 8-12 year old overweight or obese child (>85th BMI-P) were recruited and randomized into PO
or PC treatment for childhood obesity. Parents or parent—child dyads attended 5-month treatment
groups. Child and parent body size, child caloric intake, and child physical activity were assessed
at baseline, post-treatment, and 6-months follow-up. Noninferiority testing using mixed linear
models was used to compare PO treatment with PC treatment. Results showed that the PO group
was not inferior to the PC group in terms of child weight loss. Results also showed that the PO
group was not inferior to the PC group in terms of parent weight loss and child physical activity,
but not child caloric intake. This study suggests that a PO treatment could provide similar results
to PC in child weight loss and other relevant outcomes, and potentially could be more cost-
effective and easier to disseminate. Although further research is needed, this study suggests that
PO groups are a viable method for providing childhood obesity treatment.

INTRODUCTION

Recent data suggest that 31% of children are overweight or obese (1), which affects 4-5
million children in the United States. The current gold standard treatment for childhood
obesity is a program delivered to both parents and children which combines nutrition
education, and exercise with behavior therapy techniques (2). Parents play a significant role
in this program, and behavioral reinforcement of both child and parent behavior are
associated with the most successful child outcomes (3). This treatment protocol is fairly
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intensive, and includes parent and child separate groups, and individual one-on-one
meetings for goal setting and problem solving for 4-6 months on a weekly basis (2). Ten-
year longitudinal data show that one third of children are no longer overweight in adulthood
(4), which is more promising as compared to interventions for adults (5). For these reasons,
it is important to identify efficacious methods for delivering this behavioral treatment to a
greater proportion of the population.

As the most significant people in a child’s environment, parents serve as the first and most
important teachers of their children, and reinforce and support the acquisition and
maintenance of eating and exercise behaviors. It is possible that many of the needed
parenting skills to assist the child in weight loss could be delivered to the parents without the
child coming to clinic. Parent-only (PO) treatments are used to deliver treatments for other
child behavioral issues, including tantrums, self-destructive behaviors, verbal aggression,
excessive crying, thumb sucking, school phobia, and oppositional behavior (6), and naturally
could be applied to obesity treatment. PO treatments are less expensive than parent + child
(PC) treatments (7), and offer greater opportunities for dissemination because the meetings
do not have to coordinate around both parent and child schedules.

The published data on PO treatments for childhood obesity suggest that PO treatments could
be viable, but it is unclear whether PO treatments provide similar outcomes to PC. Three
publications by Golan and colleagues showed that a PO treatment outperformed PC (8-10),
whereas three other studies showed that PO performed similarly to PC (11-13). These data
are further clouded by methodological issues, such as unmatched dose effects (8), lack of
standardized protocols (i.e., cognitive-behavioral approach with the mothers, and relaxation
training with the children) (11), families with multiple children who provided data for the
study (14), and the provision of treatment to specific populations (rural families) (12). None
of the published studies in the literature compared a PO version of the manualized behavior
therapy treatment program for childhood obesity with a PC version in a clinic-based
program. Moreover, in the aforementioned studies, many of the results were analyzed using
only individuals that completed treatment. Testing for noninferiority of PO treatment to PC
treatment could examine whether the former has comparable efficacy to the latter, the focus
of the current paper.

Thus, the purpose of this project was to evaluate whether a standardized behavioral PO
treatment program would not be inferior to a standardized behavioral PC program on child
weight loss and other relevant markers of change.

METHODS AND PROCEDURES

Participants

Parents and their overweight or obese (>85 BMI-percentile) child aged 8-12 years were
recruited through media announcements, advertisements, direct mailing, and physician
referrals in Minneapolis and San Diego. At least one parent or guardian participated with the
child. If two children in the family met criteria for the study, both were invited to attend the
treatment groups but a coin-flip was used to determine which child’s data would be part of
the study. Parent—child dyads were excluded if either the child or parent was currently
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involved in psychological or weight loss treatment, was using medications which affected
weight or appetite, or had a psychiatric or physical condition (e.g., eating disorder,
psychosis) that would interfere with participation. Participants provided written informed
consent (participating parent) and assent (child). Eighty parent—child dyads (66 in MN/14 in
CA) were randomly assigned to either PC or PO groups.

Study design

Intervention

This randomized controlled trial was conducted with parent—child dyads randomized into the
two conditions (PC or PO) within five cohorts (four in Minnesota, one in San Diego), with
intervention provided in treatment groups. Random assignment was conducted after
completing the initial assessment using a computer generated random numbers table.
Parent—child dyads were treated and assessed in Minnesota between January 2007 and
February 2009, and parent—child dyads were treated and assessed in San Diego between
April 2008 and March 2009. Treatment sessions were conducted at University of Minnesota
and University of California, San Diego. The Institutional Review Boards of both
universities approved the study.

description

The intervention was the current state-of-the-art behavioral treatment for childhood obesity
described by Epstein and colleagues (15-17). The weight loss treatment is founded on the
hypothesis that children are obese due to an imbalance in caloric intake and expenditure. All
of the following skills were taught using standardized manuals to the parents and children.
The treatment program includes dietary modification (traffic-light diet), increases in
physical activity, behavioral change skills, and parenting skills specific for children who are
overweight. The traffic-light diet follows the food guide pyramid and focuses on decreasing
energy intake while increasing the nutrient density of the diet (18). Energy expenditure was
addressed by increasing physical activity (lifestyle and planned) and decreasing sedentary
behavior. Behavioral change skills included self-monitoring of targeted behaviors, positive
reinforcement, stimulus control, preplanning, and modeling. During weight monitoring,
parents and children in the PC group were taught to reflect on the behaviors that influenced
weight that week. Parents in the PO group were coached on how to assist their children in
weight monitoring at home and reflect on the behaviors that influenced weight. PC treatment
was delivered in 60-min separate child and parent groups, while PO treatment was delivered
in 60-min parent groups. Group size ranged from 6-10 participants. The same parent group
materials were used for PC and PO parent groups. The material taught in the child groups of
the PC arm was similar in content to that taught to the parents, but presented in an age-
appropriate manner (i.e., fun games). Child group sessions included games focused on the
topic and didactic learning. For the PC treatment, all parent—child dyads also met with an
interventionist either pre- or postgroup for family goal setting for a maximum of 10 min.
Goal setting for the PO group occurred during the treatment groups. All parents and children
completed quizzes each week to assure knowledge of the treatment protocol.

All treatment groups were co-led by two interventionists, who were either licensed clinical
psychologists, or advanced clinical psychology trainees. All interventionists attended a 3-
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day training regarding behavioral intervention for the study, and were supervised by the first
author on a weekly basis during treatment.

Measurements

All measurements were completed at baseline (randomization), post-treatment (month 5),
and at follow-up (month 11).

Weight of child and parent

Standardized protocols were used to evaluate weight and height of both children and parents
at each assessment point. Height was measured using a portable Schorr height board
(Schorr, Olney, MD) and body weight measured in kilograms on a Tanita Digital Scale
(model WB-110A). Height and weight were converted to BMI (kg/m?2) for both children and
parents. BMI was standardized for age and gender (BMI-Z) and expressed as a percentile
(BMI-P) using the US Centers for Disease Control and Prevention growth curves (19). BMI,
BMI-Z, and BMI-P are useful for indexing adiposity and weight change in children. Cole
and colleagues (20) are critical of the use of BMI-Z and BMI-P in that these indexes are less
sensitive to weight change at heavier weights. Although the argument has merit on
theoretical grounds, in that more weight change is typically required to change BMI-Z and
BMI-P scores, this “insensitivity” may translate to greater validity from a health standpoint.
For example, heavier kids may need to lose more weight than less heavier kids in order to
obtain comparable health benefits. We chose to present all three to be comprehensive and
because the demonstration of Cole and colleagues is sample-specific and might not be
unconditionally true of all samples. Indeed, in the current sample, analyses related to weight
change from baseline across both treatments indicated significant weight loss at post-
treatment for BMI, BMI-Z, and BMI-P, but only BMI-Z at follow-up. The tests of
significance for these results are not reported in this article because of a focus on
noninferiority, but these results can be inferred from the means presented in Table 2. Given
these considerations, the results of all three indexes are reported.

Parent weight was included in this study as an outcome because previous studies have
shown that one of the best predictors of child weight loss is parent weight loss (2,21).
Results for BMI are presented for parents.

Dietary intake of child

Usual dietary intake of the child was assessed with the Block Kids Questionnaire (22). The
questionnaire includes 77 food items and uses the USDA Nutrient Database for Dietary
Studies. Results for total caloric intake are presented.

Physical activity of child

Children completed the Physical Activity Questionnaire for Older Children (PAQ-C)
(23).The PAQ-C is a self-administered 7-day recall measure designed to assess general
physical activity levels during the school year for children. The scale consists of nine items,
with each rated on a five-point scale, with the anchor points varying by item. For instance,
one item asks how often in the last 7 days the child was very active after school (e.g.,
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playing sports): “None”, “1 time last week”, “2 or 3 times last week”, “4 times last week”,
“5 times last week™. The scale score is calculated as an item average and is presented.

The analyses are based on linear-mixed models implemented in SAS, version 9.2, using
Proc Mixed. Repeated measures were modeled with an unstructured covariance matrix, and
an additional random-effect error term was included to account for the possible additional
variation resulting from parents/children being treated in groups (i.e., cohorts).

Results are presented using a full-likelihood approach to handling missing data that make
use of all observed values at each time point (24). These results were compared to those
under multiple imputation (not reported) (25-27), yielding nonsubstantive differences in the
results. Study sample size was determined by pragmatic factors, including budget and
investigator time commitments. No interim analyses were done.

The hypotheses tested relate to noninferiority of the PO treatment to the PC treatment on
child and parent weight loss and child daily caloric intake and physical activity. A form of
equivalence testing (28-30) known as noninferiority testing (31) was used to test the
hypothesis that the PO intervention is not inferior to the PC intervention. Hypotheses are
tested using contrasts that compare the intervention conditions at post-treatment and follow-
up on change from baseline. The statistical null hypothesis for all tests is that PO is inferior
to PC. Noninferiority is supported if the upper bound of the two-sided 90% confidence
interval of the mean difference (PO-PC) is less than the prespecified noninferiority bound.
Using the upper bound of a two-sided 90% confidence interval leads to probability of type |
error of <0.05. A 90% confidence interval is typically associated with a 10% error rate,
rather than 5% on each side; however, in this case interest is only on one side of the interval,
therefore the error rate is 5%. In addition to testing for noninferiority, confidence intervals
are reported and the upper bound is interpreted independent of the noninferiority bound in
order to address the subjectivity inherent in selecting a bound when conducting
noninferiority testing. Use of the upper bound of the confidence interval can in part address
the subjectivity introduced by this method by indicating that any number greater than the
upper bound would be unlikely in the population, and the choice is left to the reader to
determine whether this is evidence of noninferiority. Reporting and interpreting the upper
bound of the confidence interval is also more informative than simply making dichotomous
statements about the presence or absence of noninferiority.

For child weight-related outcomes, the design of the trial was based on only testing
noninferiority using weight standardized for age and sex and expressed as a percentile
(BMI-P), which was considered a more valid indicator of child weight than BMI (see
above). Moreover, the choice to use BMI-P rather than BMI-Z was that percentiles are on a
more meaningful metric than z-scores, which is needed in order to construct a substantively
meaningful noninferiority bound. BMI noninferiority tests were included post hoc, based on
the recommendations of an anonymous reviewer.

The bound for noninferiority hypotheses related to BMI-P was set to 1. This is the maximum
value the PC group could do better than PO, below which noninferiority would be
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concluded. This bound could correspond to an average-aged child in this sample having

BMI of 26 in the PC group and 28.5 in the PO group at post-treatment/follow-up, assuming
equivalence at baseline. Because children in this sample are so overweight, moderate group
differences in BMI correspond to relatively small differences in BMI-P. This presented a
problem because the noninferiority bound for BMI-P is specified a priori, therefore it cannot
be modified after viewing the data (e.g., using a lower BMI-P bound to correspond to a
lower BMI). However, as mentioned above, our presentation and interpretation of the upper
bounds of confidence intervals independent of the noninferiority bound can help address the
problem. For a noninferiority bound for child BMI, which was selected post hoc, we
considered choosing a BMI that would correspond to the BMI-P noninferiority bound (i.e.,
BMI = 2.5), but instead chose a more rigorous value of BMI = 1, which corresponds to the
same value selected for parents (see below). Noninferiority hypotheses related to parent
weight are tested using a bound of 1 BMI. Noninferiority bounds related to child daily
caloric intake and physical activity were set to 300 and 1, respectively. For the physical
activity measure, the individual items are on a five-point ordinal scale (see Methods and
Procedures) and the scale score is expressed as an item average. A value of 1 is the
maximum value the PC group could do better than PO, below which noninferiority would be
concluded. For instance, if all items had the scaling of the item described in the Methods and
Procedures section, noninferiority would be concluded if in the population of the PO group
had a scale score >2 (corresponding to a rating of “2 or 3 time last week’) and the PC group
had a score of 3 (corresponding to a rating of “4 times last week™) at post-treatment/follow-
up, assuming equivalence at baseline.

Recruitment and completion

Figure 1 shows the study recruitment and completion rate of parent—child dyads in this
study. If a family responded to an advertisement, and had a child that could qualify, they
were invited in for an assessment where they would have their height and weight measured
and complete surveys. As Figure 1 shows, more of the parent—child dyads randomized to the
PO treatment dropped between initial assessment and first treatment visit compared to PC.
However, once parent—child dyads attended at least one treatment session, the dropout rates
became more similar, suggesting that once parent—child dyads became involved, they were
as likely to stay in the treatment in both arms. Age, gender, and education attainment at
baseline for each condition are presented in Table 1 and weight at baseline by condition is
presented in Table 2. The difference between the conditions in the point estimates is
relatively small, suggesting that the groups were roughly equivalent at baseline with respect
to these variables. Tests of significance of group differences on baseline characteristics are
not conducted because this method of attempting to identify confounders is conflated with
the sample size (32), only addresses the relation between treatment assignment and
covariates (not the relationship to the response that also contributes to the presence of
confounding) (33), and depending on the nature of the inferences desired equivalence testing
may be more appropriate than conventional significance tests. In general, given the
experimental design, concern about the presence of confounders should be minimal.
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Child weight changes by group

Descriptive statistics for each outcome at each time point separated by condition are
presented in Tables 2 and 3. Results for child weight loss are presented for BMI, BMI-Z,
and BMI-P in Table 3. Examination of the point estimate for BMI-P suggests a slight
advantage of PO at post-treatment, but a more moderate advantage of PO at follow-up. The
upper bound of the 90% confidence interval is less than the noninferiority bound of 1 at
post-treatment and follow-up, indicating noninferiority in both cases. Furthermore, the upper
bounds of the confidence intervals suggest that differences between the groups of 0.620 or
greater at post-treatment and 0.274 or greater at follow-up are unlikely in the population.
That is, PC is unlikely to have weight loss that is better than PO by 0.620 or greater at post-
treatment and 0.274 or greater at follow-up. Although BMI-Z is not tested for noninferiority,
the upper bounds of the confidence intervals are used. Specifically, the upper bounds
suggest PC is unlikely to have weight loss that is better than PO by 0.084 or greater at post-
treatment and 0.035 or greater at follow-up. For BMI, the upper bound of the 90%
confidence interval is less than the noninferiority bound of 1 at post-treatment and follow-
up, indicating noninferiority in both cases. Furthermore, the upper bounds suggest PC is
unlikely to have weight loss that is better than PO by 0.894 or greater at post-treatment and
0.479 or greater at follow-up. Collectively, these results suggest noninferiority of PO to PC
on child weight loss.

Parent weight, child caloric intake and physical activity changes by group

Results for child daily caloric intake, child physical activity, and parent weight loss are
presented in Tables 2 and 3. Examination of the point estimates of daily caloric intake
suggest a small advantage of PC at post-treatment and follow-up, but the results do not
support noninferiority at either time point because the upper bound of the 90% confidence
interval is greater than the noninferiority bound of 300. Nevertheless, the upper bounds of
the confidence intervals suggest PC is unlikely to have daily caloric intake reduction that is
better than PO by 393.317 or greater at post-treatment and 354.290 or greater at follow-up.
In contrast, the estimates for physical activity suggest a small advantage for PO at post-
treatment, but a larger advantage for PO at follow-up. For both time points noninferiority is
indicated by a lower bound of the 90% confidence interval that is less than the noninferiority
bound of 1. The lower bounds of the confidence intervals suggest PC is unlikely to have
physical activity increase that is better than PO by 0.311 or greater at post-treatment,
whereas at follow-up not only is PC unlikely to do better than PO, but PO will likely do
better than PC in the range of 0.143 to 2.971. For parent BMI a small advantage for PO was
observed at both post-treatment and follow-up, with noninferiority indicated at both time
points by upper bounds of the 90% confidence interval that are less than the noninferiority
bound of 1. The upper bounds of the confidence intervals suggest PC is unlikely to have
parent BMI reduction that is better than PO by 0.722 or greater at post-treatment and 0.528
or greater at follow-up. Collectively, these results suggest noninferiority of PO to PC on
child physical activity and parent BMI but not child caloric intake.
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DISCUSSION

This study showed that a PO group was not inferior to the PC group in terms of child weight
loss, suggesting that PO groups could viably be used to treat children who are overweight.
Although other studies have reported comparing PC and PO approaches for the treatment of
childhood obesity, this is the first to formally test whether a standardized PO treatment is not
inferior to a PC treatment. In this study, we also found that the PO group was not inferior to
the PC group in terms of parent weight loss and child physical activity, but not child caloric
intake. It should be noted that the latter result does not imply that PO is inferior to PC on
caloric intake, rather only that we fail to conclude the presence of noninferiority. Overall,
this project suggests that a PO treatment could provide similar results to PC in child weight
loss and other relevant outcomes, and potentially could be more cost-effective and easier to
disseminate.

A priori, we made specific efforts in this study to provide a treatment protocol in a manner
that would be more similar to that in a clinic in the community. Participants only attended
one assessment session where they were randomized, which differs from other more
complicated trials that require attendance at more than one pre-treatment meeting (34-37).
This was not done in the current study, and not surprisingly, a larger dropout than is reported
in other trials was observed (34-37). However, dropout was more similar to that seen in
other community-based trials (12). In addition, we only excluded parent—child dyads when
there were major psychiatric illnesses or severe behavioral issues reported on the phone
screen; standardized interviews were not conducted to determine unreported behavioral
issues.

It is interesting that we saw a larger dropout in the PO group compared to the PC group from
assessment visit to first treatment visit. However, we saw a similar level of dropout in both
groups following the first treatment visit. One hypothesis is that parents may have wanted
the PC group, as a method for having another adult teach the child weight loss skills. Parents
could potentially view this as a way of reducing conflict around eating and weight. An
alternative hypothesis is that parents might be looking for a more collaborative treatment
setting with their children, where their children can learn from and be supported by other
children making similar lifestyle changes. These preferences should be examined in future
studies with PO treatments for childhood obesity.

This study has a number of strengths and weaknesses that need to be noted. This was a
randomized, clinical intervention study that compared a standardized treatment of PO to PC.
The strengths of this study include a clinically relevant protocol in selecting participants for
this study, a moderate number of parent—child dyads randomized, and 6-month follow-up.
Weaknesses include high dropout rates. We believe that the high dropout rates and the
modest weight losses seen are related to a heterogeneous sampling procedure, which
included only one assessment prior to randomization. Another weakness to consider is
power for noninferiority tests related to child caloric intake, which was the only outcome
that was not significant at both post-treatment and follow-up.
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Considering these strengths and weaknesses, this study contributes to a fairly dearth body of
literature on the use of parents as interventionists for childhood obesity. Further studies are
needed to confirm these results, including studies in different contexts, with different
sampling methods, and with larger sample sizes and longer follow-up. If PO continues to
perform similarly to PC, the standardized protocol for delivering childhood obesity
treatment could be revised.
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Assessed over the phone for
eligibility = 157

Excluded

¢ Did not meet inclusion

v

criteria = 11

Randomized
(n = 80 parent/child pairs)

¢ Declined to participate = 66

Allocated to parent-only
(n =40 pairs)

¢ Did not attend first treatment session
e No reason givenn =8

e Dropped out during treatment = 8 pairs

e Time commitmentn =6
e [ ack of motivationn = 1
e Parent mental health issue n = 1

e Completed treatment = 24 pairs

Allocated to parent + child
(n = 40 pairs)

¢ Did not attend first treatment session
e No reason givenn =3
e Dropped out during treatment = 9 pairs
e Time commitmentn =5
* No reason givenn =3
e Parent mental health issue n = 1

e Completed treatment = 28 pairs

Completed 6-month post-treatment
follow-up = 24 pairs

Completed 6-month post-treatment
follow-up = 28 pairs

Study recruitment, randomization and completion of parent/child pairs in Minnesota and San Diego.
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Table 1

Characteristics of the sample at baseline by study condition

Parent-only  Parent—child

(N =40) (N = 40)

Child

Mean age (s.d.) 10.81 (1.31) 10.08 (1.15)

Female? (%) 50% 70%
Parent

Mean age (s.d.) 44,61 (4.73) 41.03 (5.29)

Female? (%) 8% 90%
Education-highest parent®

Less than high school 0.0% 2.5%

High school 7.9% 12.5%

Vocational school 7.9% 5.0%

Some college 23.7% 25.0%

College graduate 42.1% 35.0%

Advanced degree 18.4% 20.0%
Total household income?

Below $20,000 2.6% 5.0%

$20,001-$40,000 7.9% 10.0%

$40,001-$60,000 18.4% 15.0%

Above $60,000 63.2% 65.0%

Don’t know 7.9% 5.0%

a .
Expressed as percent of total or condition.
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Table 2

Means (s.d.) and number of respondents (N) at each time point by condition

Outcome Pre-treatment Post-treatment Follow-up
Child BMI-P
Parent-only 98.37 (1.85) N = 40 96.82 (5.49) N = 24 95.08 (11.18) N=24
Parent—child 98.34 (1.37) N= 40 97.21 (2.75) N =28 97.23 (3.01) N=28
Child BMI-Z
Parent-only 2.29 (0.38) N =40 2.16 (0.54) N=24 2.10 (0.68) N =24
Parent—child 2.25 (0.34) N =40 2.06 (0.40) N =28 2.08 (0.41) N =28
Child BMI
Parent-only 30.48 (6.08) N = 40 30.07 (7.01) N=24 30.55 (7.48) N = 24
Parent—child 28.26 (4.64) N =40 26.99 (4.08) N =28 28.04 (4.14) N =28
Child caloric intake/day
Parent-only 1,373.13 (647.56) N=32  1058.32 (540.74) N=23  1008.17 (324.48) N = 24
Parent—child 1469.88 (608.60) N=37  1041.09 (412.46) N=28 1002.76 (361.15) N =27
Child physical activity
Parent-only 2.69 (0.61) N =20 2.80 (0.61)) N=14 418 (3.69) N=15
Parent—child 2.80 (0.77)N=22 2.74 (0.99) N =13 281 (0.71) N=21
Parent BMI
Parent-only 32.47 (8.25) N=139 31.81(9.13) N=24 32.53 (9.76) N= 24
Parent—child 31.47 (7.46) N= 40 31.35 (7.41) N=28 31.80 (6.89) N =28

Note: The number of respondents at each time were less for daily caloric intake and physical activity than for the weight outcomes because of
nonresponse on some scale items. As indicated in the Analyses section, a multiple imputation approach was used as a form of sensitivity analysis,
which yielded nonsubstantive differences with full-likelihood approach to analyzing the data that are reported.

BMI-Z, BMI standardized for age and sex; BMI-P, BMI-Z expressed as a percentile.
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