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Too often, pediatric obesity clinical trials and interventions having an otherwise solid
scientific premise and addressing highly relevant questions use the Centers for Disease
Control and Prevention (CDC) BMI zscore as the primary efficacy end point. The use of
the CDC Zzscores has the potential to affect and lead to incorrect conclusions drawn by

the authors of studies, particularly if many participants have BMI values above the 97th
percentile, which reduces the rigor of these studies. Reporting on outcomes and predictors
of treatment response within pediatric obesity clinical trials and interventions sheds light
on vital clinical questions; therefore, the inclusion of multiple BMI metrics in clinical trials
could advance the understanding of which metric is optimal for assessing change.

The use of the CDC BMI zscore in children and adolescents (aged 2 to <20 years)

with obesity has recently come under scrutiny because of limited utility when applied to
cohorts that include participants with BMI values above the 97th percentile (1-3). The 97th
percentile was the highest percentile directly estimated in the 2000 CDC growth charts

(4), and all percentiles and z scores above the 97th were based on extrapolation, which

can be inaccurate. Although difficult to determine from the data presented in some clinical
trials and interventions, a relatively high proportion of participants in contemporary trials
likely have BMI values well above the 97th percentile (~70% of children with obesity in
National Health and Nutrition Examination Survey [NHANES] 2011-2018 had BMI > 97th
percentile).

The compression of the CDC zscores among children with severe obesity, which resulted
from the statistical method used to normalize the BMI distribution (4), further complicates
their use. For example, if a 10-year-old boy with a BMI of 50 kg/m? decreased by 10%

over 6 months, the child’s BMI zscore would decrease by only 0.07 standard deviations and
would be considered unimportant (5). Several alternative metrics to the CDC BMI zscore
have been proposed without a consensus of the optimal metric; however, the literature has
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made clear that several alternative metrics are superior to the CDC BMI zscore, especially
for longitudinal tracking (1-3). Unfortunately, many publications that rely on the CDC BMI
zscore as the primary metric do not consistently report on other BMI or weight-related
metrics (e.g., absolute BMI, BMI percentile, percentage of the 95th percentile, percentage of
the median, distribution within each obesity category). Indeed, the conclusions drawn from
many of these studies rely solely on using the CDC BMI zscore.

Moreover, some researchers have supported their findings by using a weakly supported cut
point of clinical treatment success of =0.20 CDC BMI zscore unit reduction based on the
United States Preventive Services Task Force (USPSTF) guidelines, which further clouds
the interpretation of the findings (5). However, there is no consensus of an optimal pediatric
obesity cut point for clinically meaningful weight loss. Indeed, the primary data source used
by the USPSTF suggested that the cut point be placed higher (in the 0.25-0.50 CDC BMI
zscore range) if clinically meaningful improvements in cardiometabolic risk factors are to
be expected (6). Furthermore, a meta-regression analysis placed this bar even higher (in the
0.7-1.2 CDC BMI zscore unit reduction range) for improvement of cardiometabolic risk
factors (7), which is near bariatric surgery levels of weight loss for most youth. Regardless,
the use of zscores for pediatric obesity outcomes should be avoided because of scaling,
interpretation, and bias issues (8,9).

One logical way to address this issue during this era of lack of consensus is to present
various continuous BMI metrics as outcomes (e.g., absolute and percentage of change in
BMI, change in percentage of the 95th BMI percentile, change in percentage of the median)
along with the proportion meeting certain BMI thresholds as secondary outcomes to further
support analyses of pediatric obesity intervention trial outcomes (Figure 1). Although the
adult literature widely uses >5% and >10% BMI or weight reduction as cut points for
clinical treatment success (10), similar thresholds are rarely used in the pediatric literature.
It would lend great clarity to the data provided if several BMI-based metrics were used

as continuous variables to support the conclusions made by authors of pediatric obesity
clinical trials. In addition, it would allow for the comparison of treatments to be more easily
conducted to move the field of pediatric obesity medicine forward in a meaningful way.

The larger point of discussion for pediatric obesity is that the metrics used to determine
success and interpret findings of pediatric obesity treatments matter. Agreement on which
measures are optimal and what threshold constitutes clinical treatment success would help
researchers know which measures to report and help practitioners understand the potential
impact of different interventions. Until widespread agreement can be reached, investigators
can consider consistently reporting more metrics (e.g., absolute and percentage of change in
BMI, change in percentage of the 95th BMI percentile, change in percentage of the median)
and demonstrating robust findings with multiple outcomes for sufficient conclusions to be
drawn and comparisons to be made. This applies not only to pediatric obesity researchers
but also to the journals in the field, which could emphasize consistent reporting of a wide
variety of metrics to enhance scientific rigor. Metrics matter.
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Suggested metrics as baseline demographic variables:  Suggested Outcome Metrics:

Height * Absolute and percent change in BMI
Weight * Change in percent of the 95t percentile
BMI * Change in percent of the median
Distribution within obesity categories
Percent of the 95t percentile Secondary reporting:
Percent of the median * Proportion meeting >5%, >10%, >15%,

>20% BMI reduction goals

Metrics that should no longer be include as outcomes:

e CDC BMI z-score (Same as BMI SDS)

e Cut-offs based on CDC BMI z-score (e.g. >0.20, >0.25)
e CDC BMI percentiles

FIGURE 1.
Suggested reporting of outcome metrics for pediatric obesity clinical trials and interventions.

CDC, Centers for Disease Control and Prevention
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