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Abstract
Objective—Examine efficacy of U.S. primary care pediatric obesity treatment recommendations,
within two randomized trials.

Methods—Between November 2005 - September 2007, 182 families (children aged 4–9 years,
body mass index (BMI) ≥ 85th percentile) were recruited for two separate trials and randomized
within trial to a 6-month intervention. Each trial had one intervention that increased child growth
monitoring frequency and feedback to families (GROWTH MONITORING). Each trial also had
two interventions, combining GROWTH MONITORING with an 8-session, behavioral, parent-
only intervention targeting two energy-balance behaviors (Trial 1: reducing snack foods and sugar
sweetened beverages [DECREASE] and increasing fruits, vegetables, and low-fat dairy
[INCREASE]; Trial 2: decreasing sugar sweetened beverages and increasing physical activity
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[TRADITIONAL] and increasing low-fat milk consumption and reducing TV watching
[SUBSTITUTES]). Child ZBMI and energy intake were assessed at 0, 6, and 12 months.

Results—In both trials, main effects of time were found for ZBMI, which decreased at 6 and 12
months (p < 0.01). In Trial 1, ZBMI reduced from 0–6 months, which was maintained from 6–12
months (ΔZBMI 0–12 months = −0.12 ± 0.22). In Trial 2, ZBMI reduced from 0–6 and from 6–12
months (ΔZBMI 0–12 months = −0.16 ± 0.31). For energy intake, main effects of time were
found in both trials and intake reduced from 0–6 months (p < 0.05), with Trial 1 reducing intake
from 0–12 months (p < 0.05).

Conclusions—All interventions improved weight status. Future research should examine
effectiveness and translatability of these approaches into primary care settings.
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Treatment for childhood obesity in a research setting has progressed in the past 25 years (1),
with family-based behavioral treatment being the most consistently investigated intervention
(1). A recent review of eight, family-based, pediatric obesity intervention trials conducted
over the past 25 years in research settings describes an intervention that has predominantly
targeted children aged 8 to 12 years, and has provided 6 months (16 to 20 sessions) of
intensive behavioral treatment to parents and children, using a combined group and
individual format for each session (1). Children were asked to reduce energy intake to 800 to
1200 kcals/day, and increase physical activity and/or decrease sedentary behaviors. This
type of intervention has significantly improved weight status in participating children (1).
Unfortunately, these highly effective, intensive, research interventions are likely not feasible
for primary care settings (2).

In 1997, a U.S. Expert Committee developed recommendations for pediatric obesity
treatment in primary care settings (3). The Committee acknowledged there was no
intervention designed for a non-research setting that was known to be efficacious. General
guidelines were provided, which included: 1) starting with children as young as 3 years of
age; 2) monitoring growth outcomes regularly (i.e., monthly); 3) applying a family-based
model; and 4) using behavior modification techniques to change the child’s eating and
activity behaviors (3). The Committee also emphasized that two or three energy-balance
behaviors should be targeted during treatment (3). Although these recommendations suggest
using components from empirically supported treatment, it is unclear whether a less
intensive treatment approach will be effective in enhancing weight control. These
recommendations were updated in 2007 and were very similar to the previous general
guidelines, particularly in regards to the use of a family-based model and behavior
modification techniques (4). Determining the efficacy of such an approach, including which
energy balance behaviors to target, is imperative.

Thus, this investigation examined the efficacy of the 1997 U.S. pediatric obesity treatment
recommendations for primary care with two separate randomized trials (RTs) in children
aged 4 to 9 years. Since the focus was on efficacy, not effectiveness, these interventions
were delivered primarily in research settings to maximize treatment integrity. Both RTs had
three interventions: one intervention focused on increasing child growth monitoring and
providing feedback to families (GROWTH MONITORING); and two interventions that
combined GROWTH MONITORING with a 6-month, behavioral, parent-only intervention
that focused on two energy-balance behaviors ( decreasing sugar sweetened beverage and
sweet and salty snack food intake [DECREASE] vs. increasing fruit, vegetable, and low-fat
dairy intake [INCREASE]) (Trial 1) and decreasing sugar sweetened beverage intake and
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increasing physical activity [TRADITIONAL] vs. increasing low-fat milk intake and
decreasing TV watching [SUBSTITUTE]) (Trial 2). It was hypothesized that the combined
interventions would show greater improvements in child weight status.

Methods
Participants

Between November 2005 and September 2007 continuous general recruitment for both trials
occurred, with 549 families phone-screened. Families were referred by pediatrician/family
physician or self-initiated contact and became aware of the trials through mailings,
advertisements, community fairs, and posters and flyers at community centers and schools.
Eligible families were assigned to the trial that was actively enrolling participants at the time
the family made contact. Child eligibility criteria included: aged 4 to 9 years, ≥ 85th

percentile for body mass index (BMI) as determined by the CDC growth charts (5), and
having no dietary or physical activity restrictions. Families were ineligible if the
participating parent could not read English, had a psychological disorder that would impair
ability to participate, or if the family was planning to move out of the area during the
program. Families chose which parent would participate in the trial. Of the 549 families
phone-screened, 243 families consented/assented to participate and enrolled in the trials,
with 182 families starting intervention (n = 101 in Trial 1; n = 81 in Trial 2) (see Figure 1
for participant flow). Participants were enrolled into the trials by research staff engaged in
assessments.

All participating families lived in Rhode Island, Connecticut, and Massachusetts at the time
of enrollment. Both trials were approved by the Institutional Review Board at Rhode Island
Hospital (Providence, RI).

Sample size calculations presumed 2-sided hypothesis testing at 6-month assessment, with
type one error rate (alpha) equal to 0.05. To reject with 80% power the null hypothesis of no
pre- to post-treatment difference between intervention conditions versus the alternative that
the pre-to post-treatment difference is 0.6 or greater (effect size)(6), 24 participants per
group were needed.

Study Design
Participants in each trial were randomly assigned to one of three interventions in a 1:1:1
allocation ratio. Using random permuted blocks within strata (gender), cards with
intervention assignment were sealed in an envelope by research staff not engaged in
intervention or assessments and provided to families at a randomization visit, following
completion of baseline assessments.

Both trials had one intervention that focused on increasing child growth monitoring and
providing feedback to families (GROWTH MONITORING). In this intervention, families
received a monthly newsletter with information about healthy eating and leisure-time
behaviors, and growth was assessed at 0, 3, and 6 months. Letters providing changes in
height, weight, body mass index (BMI), BMI percentile (BMI-for-age percentile chart was
also provided), and percent overweight along with interpretation of these changes were
mailed to families and the child’s primary care physician at each growth assessment.
Families were provided with research staff contact information and encouraged to contact
research staff with any questions about information in the letter.

Each trial also had two additional interventions that combined GROWTH MONITORING
with a behavioral, parent-only program. The additional interventions targeted two different
energy-balance behaviors to examine which approach may be more efficacious in improving
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weight status. Trial 1 focused on eating behaviors. DECREASE used a restrictive approach,
commonly used in pediatric weight control interventions, and reduced intake of non-
nutrient-dense, energy-dense foods. As restricting foods may enhance liking of and
preference for these foods (7), a second approach, INCREASE, that increased healthy foods
was also investigated. Increasing intake of these foods may help shape food preferences for
healthy foods in children (8), and lower the energy density of the diet (9).

In Trial 2, one eating and one leisure-time activity were targeted. TRADITIONAL focused
on behaviors typically targeted in pediatric weight management programs, decrease sugar
sweetened beverage intake and increase physical activity, while SUBSTITUTES, used a
behavioral economics approach and changed substitute behaviors for sugar sweetened
beverages (i.e., increase low-fat milk intake) and physical activity (i.e., decrease TV
watching). According to behavioral economics theory, changing a substitute behavior of a
target behavior enhances the feeling of choice for engaging in and liking the targeted
behavior (10), which could increase long-term adherence (11).

Following the 6-month intervention, all families received feedback on growth at 9 months,
and final assessments were conducted at 12 months. The primary dependent variable in both
trials for the child was standardized BMI (ZBMI). Secondary outcomes were dietary intake,
and leisure-time activity behaviors (Trial 2 only) assessed at 0, 6, and 12 months. Families
received $20 for completing each of the 6- and 12-month assessments.

Behavioral Parent-only Interventions
The parent-only intervention was delivered in small groups and consisted of biweekly
meetings for 2 months, and then monthly meetings for months 3 to 6, for a total of 8
meetings, with each meeting lasting 45 minutes. Most (93%) meetings were held in a
medical-school research setting and the remainder in a group room in a primary care setting.
Meetings were led by an experienced research-staff therapist (either master or doctoral-
level) with expertise in nutrition or exercise science, and behavior modification. Sessions
covered behavioral lessons and emphasized monitoring of targeted behaviors, pre-planning,
problem-solving, shaping, setting goals, positive reinforcement, stimulus control, and
parental modeling of targeted behaviors (12). These behavioral strategies are endorsed in
both the 1997 and 2007 recommendations (3, 4). Children and their parents self-monitored
the targeted behaviors and turned in records at each meeting.

In Trial 1, children and parents in DECREASE reduced intake of sweet and salty snack
foods (i.e., candy, cookies, ice cream, chips, nuts) to ≤ three servings/week, and sugar
sweetened beverages (i.e., soda, Kool-aid, sweetened tea, non-100% fruit juice, sports
drinks) to ≤ three servings/week. INCREASE was encouraged to consume two servings/day
of whole fruit, three servings/day of vegetables, and two servings/day of low-fat dairy
products (13). In Trial 2, TRADITIONAL encouraged children to reach 60 min/day (parents
30 min/day) of moderate-intensity physical activity most days of the week (14) and for
children and parents to consume ≤ 3 servings of sugar sweetened beverages/week.
SUBSTITUTES encouraged children and parents to watch ≤ two hours of TV/day (15) and
to consume two servings of low-fat milk/day (13).

Measures
Dependent measures were collected in a medical-school research setting (97%) or primary
care setting (3%), by trained research-staff blinded to treatment assignment. Measures were
collected at 0, 6, and 12 months from both the child and the parent.
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Demographic characteristics (baseline only)—Basic demographic information (e.g.,
child’s gender and age; parent’s gender, age, and education level) was obtained by self-
report.

Weight, height, BMI, and ZBMI—Child’s and parent’s weight were assessed by a
balance beam scale, and height was assessed using a stadiometer, using standard procedures
(16) with participants wearing light clothing and no shoes. BMI was calculated with the
following formula: BMI = weight in kg/height in m2. For children, standardized BMI
(ZBMI) scores were calculated based upon the value of the 50th BMI percentile and the
standard deviation of the age and sex appropriate sample from the Centers for Disease
Control growth charts (5).

Dietary intake—Energy and targeted food group intake was assessed by 3-day food diaries
(1 weekend day, 2 weekdays), completed for both the child and parent. Under the age of 8
years, children do not have the cognitive capabilities to self-report food intake (17), thus
parents were asked to complete the diaries for their children. During the 3-day period, if the
child was under the supervision/care of another adult, the parent was instructed to obtain
information from this other adult about what the child consumed. Diaries were reviewed
with families for completion. Nutrition data was analyzed using the Nutrition Data System
Software for Research (NDS-R) developed by the Nutrition Coordinating Center, University
of Minnesota, Minneapolis, Minnesota.

Leisure-time activity—The Previous Day Physical Activity Recall (PD-PAR) (18) is a
self-report questionnaire that assesses leisure-time activity in children and adolescents. The
PD-PAR has an interrater reliability of .98, and correlates significantly with accelerometer
and heart rate estimates of physical activity (18). The PD-PAR was administered on the
same three days, (1 weekend day, 2 weekdays) as the food diary in Trial 2 for both the child
and parent. As with the food diary, parents were asked to complete the PD-PAR for their
children. PD-PARs were reviewed with families for completion. Dependent variables
included percent of time engaged in moderate-to-vigorous physical activity, mean daily
metabolic equivalent (MET) values as determined from the Compendium of Physical
Activities (19), and mean daily hours spent watching TV.

Compliance and Retention at Follow-up—Attendance rates for growth assessments at
3, 6, and 9 months were calculated. Compliance for the parent-only interventions was
calculated as the percentage of actual completed child diaries and actual sessions attended
by parents. Retention rates were the percentage of families with anthropometric data at 6-
and 12-month follow-ups.

Serious adverse effects—At each assessment, parents were asked to report any injury,
allergy, or growth issue potentially related to the intervention.

Statistical Analyses
Analyses were conducted on each trial, and for child and parent measures, separately.
Baseline group differences were examined using chi-square tests and analysis of variance
(ANOVA) for nominal and interval/ratio data, respectively. Mixed-factor ANOVAs were
conducted on dietary and leisure-time activity variables, and included children or parents
with complete data on these variables.

The primary analysis for children examined group differences in ZBMI at 0, 6, and 12
months using a mixed-factor ANOVA. These analyses were conducted using an intention-
to-treat analysis, with missing data filled using a multiple imputation strategy (20).
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Specifically, for each participant with a missing ZBMI value, five random variables from a
normal distribution that has a mean equal to the baseline ZBMI and variance equal to the
estimated variance for ZBMI of other participants at the time where ZBMI is missing. This
process led to five complete datasets; each of which was analyzed using the ANOVA model,
and effects were computed by averaging the appropriate regression coefficient across
models. Significant outcomes of analyses were followed up with pair-wise comparisons
using bonferroni corrections. The same analysis was conducted for parents, but used BMI as
the primary dependent variable.

Compliance rates for attending the growth monitoring assessment, attending parenting
sessions and turning in child monitoring records, and retention rates at follow-up
assessments were analyzed with chi-square analyses. Analyses were conducted using SPSS
19.0 (SPSS, Inc). Alpha-level was set at 0.05.

Results
Trial 1

Baseline Characteristics—Children were 61.4% female, 86.1% white, 18.8% Hispanic,
and 7.2 ± 1.7 years of age, with a ZBMI of 2.32 ± 0.64. Parents were 92.9% female, 90.9%
white, 19.2% Hispanic, 78.8% married, 90.9% with some education beyond high school, and
38.1 ± 5.7 yrs of age, with a BMI of 33.4 ± 8.4 kg/m2 (82.8% were overweight/obese). No
differences between conditions were found for baseline characteristics or anthropometrics
(see Table 1).

Dietary Intake—Child and parent dietary intake for Trial 1 is shown in Table 2. There
were no significant differences between the interventions at baseline in dietary intake for
either the child or parent.

Child: For fruit and vegetable and snack food intake, there was a main effect of time, with a
significant (p < 0.01) increase in fruits and vegetable consumption from 0 to 6 months, while
snack food intake significantly (p < 0.01) decreased from 0 to 6 months. There were no
differences found between the interventions in change in fruit and vegetable, or snack food
intake. For sugar sweetened beverages, an interaction of intervention x time was found, with
DECREASE significantly (p < 0.01) reducing intake from 0 to 6 months. A main effect of
time occurred for energy intake, with energy intake significantly (p < 0.05) decreasing from
0 to 6 months and 0 to 12 months. There were no differences found between the
interventions in change in energy intake. No change in intake in low-fat dairy was found.

Parent: There was a significant main effect of time for snack food and sugar sweetened
beverage intake. Snack food intake significantly (p < 0.05) decreased from 0 to 12 months
and sugar sweetened beverage intake significantly (p < 0.05) decreased from 0 to 6 months.
A main effect of time was also found for energy intake, with energy intake significantly (p <
0.01) decreasing from 0 to 6 months and 0 to 12 months. There were no differences found
between the interventions in change in dietary intake. No change in intake in fruits and
vegetables, and low-fat dairy was found.

Anthropometrics
Child: See Figure 2 for child anthropometric outcomes. There was no intervention x time
interaction. A significant main effect of time was found, with baseline ZBMI significantly (p
< 0.001) greater than 6- and 12-months. Mean reduction in ZBMI from 0 to 12 months was
−0.12 ± 0.22. Effect sizes for change in ZBMI from 0 to 12 months were: GROWTH
MONITORING = 0.17; INCREASE = 0.25; DECREASE = 0.24.

Raynor et al. Page 6

Pediatr Obes. Author manuscript; available in PMC 2013 August 21.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Parent: There were no changes in parent BMI in the trial.

Compliance and Retention at Follow-up—Attendance at growth monitoring
appointments did not differ among the groups. Compliance with attendance (5.8 ± 2.5
sessions) and turning in monitoring dairies was 72.5%, with no intervention difference
occurring. Retention at 6- and 12-month follow-up for ZBMI was 91.9% and 90.1%,
respectively, with no intervention difference occurring.

Trial 2
Baseline Characteristics

Children were 60.5% female, 90.1% white, 11.1% Hispanic, and 7.1 ± 1.5 yrs of age, with a
ZBMI of 2.27 ± 0.60. Parents in Trial 2 were 90.1% female, 93.8% white, 11.1% Hispanic,
75.3% married, 66.0% with some education beyond high school, and 38.0 ± 5.7 yrs of age,
with a BMI of 32.4 ± 8.3 kg/m2 (82.5% were overweight/obese). No differences in baseline
characteristics and anthropometrics were found (see Table 1).

Dietary Intake and Leisure-time Activity
Child and parent dietary intake and leisure-time activity for Trial 2 is shown in Table 3.
There were no baseline differences in these measures between the interventions for both
child and parent.

Child—A main effect of time occurred for energy intake, with energy intake significantly
(p < 0.05) decreasing from 0 to 6 months, with no difference found between the
interventions. A significant (p < 0.05) main effect of group was found for low-fat milk, with
SUBSTITUTES consuming more low-fat milk than GROWTH MONITORING. No change
in sugar sweetened beverage intake was found. There were no changes in any leisure-time
variables found.

Parent—A main effect of time was occurred for energy intake, with energy intake
significantly (p < 0.01) decreasing from 0 to 6 months, and 0 to 12 month. There were no
differences found between the interventions in change in energy intake. A significant (p <
0.05) main effect of group was found for energy intake, with TRADITIONAL consuming
less than SUBSTITUTES. For low-fat milk, an interaction of intervention x time was found,
with SUBSTITUTES significantly (p < 0.01) increasing low-fat milk consumption from 0 to
6 month. No change in sugar sweetened beverage intake was found. There were no changes
in any leisure-time variables found.

Anthropometrics
Child—See Figure 2 for child anthropometric outcomes. There was no intervention x time
interaction. All time points were significantly (p < 0.01) different, and ZBMI decreased over
time. Mean reduction in ZBMI from 0 to 12 months was −0.16 ± 0.31. Effect sizes for
change in ZBMI from 0 to 12 months were: GROWTH MONITORING = 0.24;
TRADITIONAL = 0.41; SUBSTITUTES = 0.21.

Parent—There were no changes in parent BMI in the trial.

Compliance and Retention at Follow-up
Attendance at growth monitoring appointments did not differ among the groups.
Compliance with attendance (5.1 ± 2.6 sessions) and turning in weekly monitoring dairies
was 64.2%, with no intervention difference occurring. Retention at 6- and 12-month follow-
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up for ZBMI were 87.6% and 91.4%, respectively, with no intervention difference
occurring.

Serious Adverse Effects
No serious adverse effects were reported in either trial.

Discussion
These trials examined the efficacy of U.S. pediatric obesity treatment recommendations for
primary care on reductions in ZBMI in children aged 4 to 9 years. Although these strategies
are recommended for use in primary care, as their efficacy has not been examined, these
trials were conducted in research settings with intervention delivered by trained research
staff to increase the internal validity of the trials. Results indicated that in both trials, all
interventions showed significant improvements in child weight status from 0 to 6 months
that were either maintained from 6 to 12 months (Trial 1) or continued to improve from 6 to
12 months (Trial 2). Changes in weight status of the parents did not occur.

Additionally, participants in all groups in both trials showed improvements in dietary intake.
In Trial 1, both children and parents reduced intake of snacks, sugar sweetened beverages,
and energy. Children also increased intake of fruits and vegetables. In Trial 2, both children
and parents reduced energy intake, and parents in the SUBSTITUTES intervention increased
low-fat milk intake.

In both trials all interventions improved child weight status and decreased child energy
intake over time, with no differences among the conditions. This finding suggests that the
frequent monitoring of and feedback about weight status provided to families and physicians
may have been the most active component of these interventions. There is strong support for
the use of monitoring, a strategy commonly used in cognitive behavioral therapy, in
interventions designed to improve health (21). Self-monitoring is believed to assist with
increasing awareness of behaviors and provides feedback on achievement of goals (21).
Monitoring weight status over time allows for responses in behaviors related to energy
balance to occur to address changes in weight status. In adults, more frequent self-
monitoring of weight is associated with improved weight gain prevention and weight loss
(22), and successful weight loss maintenance (23). In these trials, the more frequent
monitoring of growth with provided feedback may have influenced changes in dietary intake
that assisted with reducing energy intake. Across the trials, the reduction in energy intake in
the children was approximately 100 kcals/day, while it was about 200 kcals/day for the
parents. The reduction in energy intake combined with the growth in height for the children
appeared to improve weight status, but the reduction in energy intake was not sufficient to
significantly improve weight status of the parents.

Surprisingly, the addition of the behavioral parent-only intervention did not strengthen
outcomes in either trial. However, changes in ZBMI found in this investigation were similar
to those found in other recent, less-intensive, family-based pediatric obesity interventions
only targeting parents (24, 25). While a no-treatment control group was not included in
either of the two trials in the current investigation, Janicke and colleagues and West and
colleagues had waitlist control groups that had no improvements in ZBMI (24, 25).
Although improvements in weight status were found in this investigation, in comparison to
the more intensive family-based interventions, the improvements were not as great (1). This
may be due to the decreased intensity of the present investigation’s interventions as
compared to more intensive family-based interventions.
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Trial 2 did not find changes in any of the leisure-time behaviors in either children or parents.
While it is not clear why these behaviors did not change, reasons for the lack of change may
be due to greater need for increased frequency of contact to change these specific behaviors,
lack of perceived need to change these behaviors (i.e., TV watching was below
recommended levels at baseline), and lower motivation for focusing on these behaviors (i.e.,
families may have been more motivated to make changes in the diet as compared to leisure-
time activities).

Limitations of the study include the lack of a no-intervention control, the self-reported diet
and physical activity data, the homogenous sample, enrollment limited to parents who could
read English, and the short-term follow-up. Also, it is important to note that participating
families predominantly had an overweight/obese parent, which is common in pediatric
obesity intervention trials (1), as children with at least one overweight/obese parent are at
greater risk for overweight/obesity (26). However, this higher prevalence of adult
overweight/obesity indicates that these families may not be reflective of the general
population. Data were not collected on how many visits families may have made to their
child’s primary care physician and if the child’s growth was discussed at any of these visits.
Finally, the sample size of each of the interventions was fairly small. Future research is
needed to compare these interventions to an assessment with no feedback control group,
using larger samples, and following families for a longer time. Importantly, as these trials
were designed to test the efficacy of the recommendations, future trials are needed to
examine the effectiveness and translatability of the recommendations being delivered in
primary care settings.

In conclusion, this investigation found that the behavioral parent-only interventions did not
differ in reductions in ZBMI from the GROWTH MONITORING conditions. However
significant reductions in ZBMI were seen in all conditions in both trials. Whether this
reduction in ZBMI was related to the influence of growth monitoring and feedback or
secondary to participation in a clinical trial cannot be determined. Given that the
effectiveness of the recommendations needs to be further tested, future research should
examine the cost-effectiveness and sustainability of the approaches examined in these trials
to determine how best to translate the recommendations into a primary care setting.
Moreover, as this investigation was conducted in young children, future research is required
to ascertain if these recommendations are efficacious in older children.
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Figure 1.
Participant Flow.
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Figure 2.
In Trial 1 a significant (p < 0.001) reduction in ZBMI occurred from 0 to 6 months and 0 to
12 months, and Trial 2 had a significant (p < 0.01) reduction in ZBMI at each time point (M
± SD).
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