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Questions on ‘Intervention effects of a kindergarten-based health promotion programme on obesity
related behavioural outcomes and BMI percentiles’

Kobel et al. (2019) report results of a cluster randomized trial ex-
amining the effectiveness of the “Join the Healthy Boat” kindergarten
intervention on BMI percentile, physical activity, and several ex-
ploratory outcomes. The authors pre-registered their study (Steinacker
et al., 2016) and described the outcomes and analysis plan in detail
previously (Kobel et al., 2017), which are to be commended. However,
we noted four issues that some of us recently outlined in a paper on
childhood obesity interventions: 1) ignoring clustering in studies that
randomize groups of children, 2) changing the outcomes, 3) empha-
sizing results that were statistically significant from a host of analyses,
and 4) using self-reported outcomes that are part of the intervention
(Brown et al., 2019).

First and most critically, the statistical analyses reported in the ar-
ticle were inadequate and deviated from the analysis plan in the study’s
methods article – an error the authors are aware of and had acknowl-
edged (Kobel et al., 2015) after some of us identified it in one of their
prior publications about this same program (Li et al., 2015). The au-
thors pre-specified using generalized estimating equation (GEE) models
to account for clustering in the study design (Kobel et al., 2017), on
which they based their power calculation (Kobel et al., 2017). However,
linear regression models are reported in the final analysis (Kobel et al.,
2019). As stated by Gomes et al. (2012); “For the analysis of clinical
outcomes, it is recognized that ignoring clustering underestimates statistical
uncertainty, encourages incorrect inferences, and can also lead to bias”;
thus, data must be reanalyzed prior to drawing any conclusions. In
addition, the authors reported a plan to evaluate their data using in-
tention-to-treat (Kobel et al., 2017), but this was not followed in the
analysis (Kobel et al., 2019). A substantial loss of 43% of participants
was reported, along with numerous missing values for each outcome,
and these losses likely differentially affect participant characteristics
post-randomization and may significantly bias estimates when not ap-
propriately accounted for (George et al., 2016).

Second, the authors switched their primary and secondary outcomes
from their original plan. In both the pre-registration and published
protocol, the primary outcomes as listed include physical activity/en-
ergy expenditure, and secondary outcomes include BMI (“Healthy
Eating, Active Play – Promoting a healthy lifestyle in Young CHILDren
(HEALTH SURVEY)” – Study for the Investigation of Efficacy and Cost
Effectiveness of the Prevention Program “Join the Healthy Boat –
Kindergarten”, 2016; Kobel et al., 2017), yet these are reversed in the
final article (Kobel et al., 2019). BMI as a percentile is reported in the
final article but is not explicitly pre-registered, while anthropometric
measurements are listed as secondary outcomes in the registration. An
additional outcome of endurance capacity is also reported but not pre-
registered.

Third, while the authors focus on an effect of the intervention of
p ≤ 0.04 in the abstract, controlling for migration background in their
full model raised this to p = 0.153. Because inclusion or exclusion of

migration background does not appear to be a pre-specified analytical
decision, this selective reporting in the abstract amounts to spinning of
the results to favor the intervention (Boutron and Ravaud, 2018).

Fourth, “physical activity and other health behaviours … were as-
sessed using a parental questionnaire.” Given that these variables were
also part of the intervention itself, with the control having “no contact
during that year,” subjective evaluation may have resulted in differ-
ential, social-desirability bias, which may be of particular concern in
family research (Havermans et al., 2015). Although the authors men-
tion this in the limitations, the body of literature demonstrating the
likelihood of these biases invalidating the measurements raises the
question of whether they should be used at all.

Pre-specification of study design, outcomes, and analytic decisions
are good scientific practice. Deviations from such plans should be
faithfully reported for transparency and interpretation. We request that
Kobel et al. reanalyze their data to account for clustering in their design
and update their published methods and results to account for devia-
tions from pre-specifications, and to make clear other factors that may
potentially undermine the validity of their results.
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