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Abstract

Meta-analysis has been used to examine the effectiveness of childhood obesity prevention efforts, yet traditional conventional meta-
analytic methods restrict the kinds of studies included, and either narrowly define mechanisms and agents of change, or examine the
effectiveness of whole interventions as opposed to the specific actions that comprise interventions. Taxonomic meta-analytic
methods widen the aperture of what can be included in a meta-analysis data set, allowing for inclusion of many types of interventions
and study designs. The National Collaborative on Childhood Obesity Research Childhood Obesity Evidence Base (COEB) project
focuses on interventions intended to prevent childhood obesity in children 2—5 years old who have an outcome measure of BMI. The
COEB created taxonomies, anchored in the Social Ecological Model, which catalog specific outcomes, intervention components,
intended recipients, and contexts of policies, initiatives, and interventions conducted at the individual, interpersonal, organizational,
community, and societal level. Taxonomies were created by discovery from the literature itself using grounded theory. This article
describes the process used for a novel taxonomic meta-analysis of childhood obesity prevention studies between the years 2010 and
2019. This method can be applied to other areas of research, including obesity prevention in additional populations.
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Infroduction

hildhood obesity is a persistent problem in the
United States, and significant resources have been

devoted to its prevention and treatment.! While
there is abundant research on how to prevent childhood
obesity, these learnings are not always accessible to prac-
titioners, in part, because they have not been centrally
collected and organized.?* In addition, meta-analyses that
aim to uncover effective interventions are traditionally
applied to a narrow subset of the available evidence. Here
we address both challenges by generating a set of taxo-
nomies that classify available evidence from the childhood
obesity prevention literature, and applying taxonomic
meta-analysis, an approach that can accommodate a broad
range of study design; this method is described in detail in
the accompanying Rational article.*

The generation and use of taxonomies are not new to
efforts to improve public health. Taxonomies, or classifi-
cation schemes, provide a broad framework intended to
promote and integrate evidence into health practices, sys-
tems, and policies. For example, a taxonomy for obesity
prevention generated by Colquhoun et al. classifies ap-
proaches, target beneficiaries, and outcomes.” However,
the Colquhoun et al. framework provides a priori defini-
tions for elements of interventions, including active
ingredients, causal mechanisms, modes of delivery, and
intended targets, but not necessarily the specific compo-
nents that would be included in each category. This limits
the usefulness of the taxonomy in that identifying studies
that contain descriptions of, for example, active ingredients
only tells the reader that one or more active ingredients
were included, but does not tell them what the active in-
gredients were. Similarly, the work of Michie et al. orga-
nizes the sources of behavior, intervention functions, and
policy categories relevant in public health into the Beha-
vior Change Wheel.® These frameworks categorize the
types of strategies that interventions may use (e.g.,
“Training” or ‘“Education’), but do not codify discrete
specific actions that take place in public health interven-
tions, and thus may be insufficient for either explaining
implementation to practitioners or taxonomic meta-
analytic uses. For example, the category “training” could
contain several specific strategies, such as content-specific
training (learning about causes of obesity), pedagogical
training, or training on a specific curriculum. Each of these
could be further broken down by delivery channel.

The National Childhood Collaborative on Obesity Re-
search’s (NCCOR) Childhood Obesity Evidence Base
(COEB) project, discussed here, expands on the efforts
of Michie, Colquhoun, and others by describing and clas-
sifying the components of childhood obesity prevention
interventions. Breaking an intervention into specific com-
ponents is a well-established practice in implementation
science, where it allows researchers to examine if, and the
extent to which, components occur and how they relate to
desired outcomes.”® In the COEB project, we apply the
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same principle to childhood obesity prevention interven-
tions and use taxonomic meta-analysis to isolate the dis-
crete activities, which may relate to positive child
outcomes in a variety of contexts and populations. This
article details the methodology used to generate the tax-
onomy specific to childhood obesity prevention interven-
tions targeting children ages 2—5, which can be applied to
other areas of research, including obesity prevention for
other populations. The taxonomy described here is also the
foundation for a taxonomic meta-analysis, described in the
accompanying Results article.’

Methods

To execute taxonomic meta-analysis, the first task was to
create taxonomies that catalog the outcomes, intervention
components (hereby referred to as ‘“‘components”), in-
tended recipients, and contexts of policies and interven-
tions intended to prevent obesity in children aged 2-5
years, as described in studies that included an outcome of
measured BMI. Unlike fields in which interventions are
primarily individually or clinically focused, interventions
to prevent childhood obesity are often population focused
and classified as policy, system, or environmental pre-
vention strategies. The COEB NCCOR workgroup (WG)
and its External Expert Panel (EEP) recommended using
the social ecological model to anchor the COEB taxonomic
development.'® This framework is well-accepted in the
field of obesity prevention and includes five nested levels
at which interventions may act: individual, interpersonal,
organizational, community, and societal.!!

The second task was to apply these taxonomies to a
set of childhood obesity studies (51 unique studies with
147 supplemental documents) following the PRISMA
checklist described in the accompanying Results article.’
For the purposes of the COEB project, the word ‘stud-
ies” is the number of research studies included in the
taxonomic meta-analysis. This is inclusive of all reported
elements of an intervention, their codes, and their ef-
fects. The application of the taxonomies to this literature,
along with characteristics of research or implementation
design and measures of effect, produces a searchable
database of coded studies and a data set for taxonomic
meta-analysis. This database can be modified with the
addition of evidence from new reports and is available
for future analysis online at: https://www.nccor.org/
childhood-obesity-evidence-base-test-of-a-novel-taxonomic-
meta-analytic-method

The third task was to use taxonomic meta-analysis to
investigate the relationship of intervention components
and effect size with consideration for contextual differ-
ences, allowing the identification of which intervention
components correlate most with childhood obesity pre-
vention for the intended recipients. (See accompanying
Rationale article for a description of taxonomic meta-
analysis.)* A complete description of the taxonomies in
relation to the social ecological model, the database of
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coded studies, and other project materials are available
online (see above link).

Taxonomy Development

Taxonomies were developed to describe elements of
childhood obesity interventions, including intended re-
cipients, implementation process, contextual elements, and
the desired outcomes. Just as effect sizes can be stan-
dardized and compared across interventions, these facets
of interventions can also be standardized, allowing for a
clear understanding of what is being done, with whom, by
whom, where, and for what purpose. To standardize con-
structs across interventions with diverse topics, goals, and
settings, COEB taxonomy development used a component
approach in which interventions were examined at the le-
vel of their essential activities. This is a novel application
of the component approach, but an idea that has been
suggested by others.!> 14

For the COEB project, a consistent methodology was
used to create four distinct taxonomies that together de-
scribe a given childhood obesity prevention intervention or
policy:

e QOutcomes that interventions or policies were aiming to
achieve.

e Intervention components (*’components’) that interven-
tions or policies used to achieve one or more outcomes.

o Intended recipients that interventions or policies served
(children ages 2-5).

e Intervention contexts relevant to how interventions or
policies were delivered, including, but not limited to,
location, setting, and facilitator characteristics.

Taxonomies were created by discovering components
from the childhood obesity prevention literature using the
qualitative research technique grounded theory.'>'® Through
this approach, coding categories arise from line by line ex-
amination of text in a ““training” set of studies. This training
set was selected to represent the breadth of the entire corpus
of studies by identifying articles that were diverse in design,
population, and context. Seventy-three percent of the articles
in the training set met the necessary criteria for inclusion in
the taxonomic meta-analysis data set.”

The codes that emerged from the training set of studies
were then grouped conceptually and condensed by linking
coded items that have comparable meaning. As new con-
cepts were encountered, new codes were created until a
point of saturation when new concepts were no longer
discovered. The organized codes that emerged from this
process constituted the draft taxonomies. The process
identified concepts in the language of the study, and or-
ganized and standardized the concepts, rather than im-
posing a theoretical framework or perspective or placing
value on the activities. Establishment of a robust set of
taxonomies generally requires a training set of at least 40
articles; the first 15 articles tend to yield roughly 70% of
the taxonomy components and the next 25 articles yield the
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remainder. This is consistent with Tran et al.,!” who ex-
amined the number of sources needed to reach saturation
when extracting themes from open-ended survey re-
sponses. The authors used Monte Carlo simulations to
determine that at least 50 sources would be needed to ac-
curately predict the number of themes within a qualitative
data set. While the training set contained 40 articles, the
resulting taxonomy was applied to the full data set of 58
intervention descriptions, and only 3 additional codes
(compared with 90 codes identified using the training set)
were found through that process. In addition, the NCCOR
WG and EEP suggested codes not found in the training set
that they anticipated might be present in the full data set of
58 intervention descriptions.

The training set for COEB was created by bibliographers
identifying articles and logging 246 intervention and pol-
icy evaluations (Fig. 1) meeting preset selection criteria:

1. Evaluated an intervention or policy.

2. Made a comparison between a recipient and comparison
group.

3. Contained sufficient detail about the intervention’s
components.

4. Measured at least one weight-specific outcome
(e.g., BMI, growth trajectory, weight) in children aged
2-5 years.

The article log included peer-reviewed articles and re-
ports authored or recommended by the NCCOR WG, the
EEP, and other known experts, as well as from key word
searches, research center publication lists, and reference
lists of other studies. To construct the draft taxonomies,
the research team extracted a stratified random sample
from the 246 articles to ensure representation of inter-
ventions and policies. The stratification was based on
topic areas identified by the EEP, which included inter-
ventions focused on sleep behavior, healthy eating,
physical activity, screen time reduction, and others. (See
online chart of components https://www.nccor.org/
childhood-obesity-evidence-base-test-of-a-novel-taxonomic-
meta-analytic-method) The NCCOR WG and EEP reviewed
the training set (40 articles) to ensure that a breadth of
childhood obesity prevention efforts were represented.

The articles were divided between the research team
(eight individuals) and coded independently using the
grounded theory approach (creating codes rather than
applying preset codes). Additional information, such as
study design and specific measures reported, was also
captured. The purpose of this initial coding was to sur-
face information about the range of activities used in
childhood obesity prevention interventions or policies.
The research team erred on the side of being inclusive to
ensure that all distinctive elements discussed in the ar-
ticles were captured. This process resulted in 1304 coded
elements.

During taxonomy development, the research team
engaged in discussion throughout the coding process to
resolve issues or questions as they emerged. Ten sources


https://www.nccor.org/childhood-obesity-evidence-base-test-of-a-novel-taxonomic-meta-analytic-method
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Search Strategies Employed for Identification
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Category 1: articles authored
by members of the COEB
Working Group and External
Expert Panel
1,174 search hits,

69 potential records

Category 2: articles authored
by other known childhood
obesity experts
52 potential records

Category 3: articles identified
using target keyword searches
33,991 search hits,

116 potential records

Category 4: articles from
research centers, foundations,
think tanks, and similar
organizations that produce
relevant evaluation research
1,206 search hits,

17 potential records

Category 5: articles from
reference lists of meta-
analyses, reviews, and book
chapters
63 potential records

Category 6: articles
recommended by (or from
sources recommended by)

members of the COEB
Working Group and External
Expert Panel
50 potential records

11 duplicates removed

Identification

Screening /
Eligibility

Inclusion

|

356
potential records for taxonomy
development

v

246
records meeting criteria based on
abstract

h 4

40
records were selected via
stratified random sampling for
taxonomy development

Figure 1. Childhood Obesity Evidence Base project taxonomy development article search and selection process. This compilation was not
intended to be comprehensive but representative of the prevention efforts within the topic scoping. For searches that returned over 100

results, only the first 100 were reviewed.

(25%) were coded by two or more individuals. Double
coding was conducted primarily to ensure consistency in
the level of detail of codes, and conceptual agreement. The
researchers had to all agree on the final set of codes based
on discussions of the double coding. Given that this was
part of the taxonomy derivation process, as opposed to the
taxonomy application process, inter-rater reliability met-
rics, such as Cohen’s kappa, were not appropriate. The
coded text was then organized into components, and the
components were organized into conceptual categories.

The lists of categories and more granular components
make up the taxonomies. The taxonomies were reviewed
and approved by the NCCOR WG and the EEP, as well as
compared with existing theory for population-based obe-
sity prevention. Furthermore, the taxonomies were aligned
to the social ecological model. This alignment was deter-
mined by who was the target of that component. For ex-
ample, an intervention that includes workshops for parents
would be ““interpersonal,” even if it is implied that an
organization would need to run the workshops.
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Outcomes

Taxonomy development is driven by conceptually
standardized outcomes. The impact of childhood obesity
prevention interventions can be measured in a variety of
standardized ways (measures of weight status or change,
food intake, physical activity, screen time, etc.). Outcomes
can be clustered to include those that are similarly defined.
For example, measures of weight, growth trajectory (spe-
cifically changes in weight), and BMI can all be collapsed
into “weight status.” Thus, once outcomes are defined,
they, like components, can be compared across studies.
Identifying specific outcomes allows researchers to ex-
amine which components may be more effective for that
specific outcome, and how the effectiveness may vary
depending on context, including characteristics of the in-
tended recipients. For example, effective strategies for
increasing the physical activity may be different from ef-
fective strategies for changing patterns of food intake,
depending on how and where they are implemented, and in
what age group.

In the COEB taxonomy, the four outcomes (Table 1)
were defined as a measurable change in the intended re-
cipients (children) that a childhood obesity prevention in-
tervention or policy is aiming to achieve. Each of these
outcomes may have various forms of measurement. For
example, the outcome ‘““weight status was coded if an
article reported child BMI, child BMI z-score, child BMI
percentile, and child waist circumference. The outcome
“diet” was coded if the article reported dietary intake,
fruit/vegetable consumption, sugar-sweetened beverage
consumption, fast food consumption, and so on. These four
outcomes were drafted after an initial scan of the literature
and approved by the NCCOR WG and EEP. However,
given the nature of the COEB project, the EEP decided to
restrict taxonomy development (components, intended
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recipients, and context) and the taxonomic meta-analysis
to one outcome: weight status. Thus, the training set was
restricted to articles that reported at least one measure of
BMI, but may have also reported other outcomes (diet,
physical activity, and/or sleep). The project final data set
used for taxonomic meta-analysis was restricted to mea-
sures of BML.’

Intervention Components

The purpose of the component taxonomy is to capture
the specific activities performed by those participating in
the intervention, characteristics of the intervention (e.g.,
“utilize research-based approaches or curriculum” or
“used culturally tailored intervention”), policies im-
plemented, instructional strategies, delivery mechanisms,
the person or people who delivered the intervention, and
topic or content areas. While these elements are sepa-
rated for classification purposes, they are intended to be
recombined in various ways to fully represent a given
intervention.

Similar to the other taxonomies, the research team re-
viewed the coded elements pertaining to the intervention
itself, grouped them conceptually, and condensed them
into common standardized components that fit under
broader categories. For instance, the codes “‘limit high-fat
meats,”” “remove French fries from children’s menu,”” and
“strategies to decrease consumption of sweetened bever-
ages” were grouped together (along with other qualita-
tively related codes) under one standardized component
called ““decrease less healthy food options.”” Then to create
categories, components were grouped conceptually. For
example, the component ‘““decrease less healthy food op-
tions” was grouped with others, including “‘include op-
portunities for children to try new foods,” “‘engage child
care providers in facilitating healthy eating patterns,” and

Table 1. Childhood Obesity Evidence Base Project Outcomes ldentified

across the 40 Reports Used for Taxonomy Development

Individual outcomes

Definitions
Weight status

Physical activity
and/or maintained healthy physical activity

Diet Demonstrated positive changes in food intake

and/or maintained healthy diet

Sleep
and/or maintained healthy sleep behavior

Attained healthy or recommended weight/BMI

Demonstrated positive changes in physical activity

Demonstrated positive changes in sleep behavior

Examples
Change in height/weight/BMI (kg/m?, percentage, z-scores).

Change in physical activity frequency, intensity, or duration.

Change in vegetable/fruit consumption
Change in sugar-sweetened beverage consumption

Consuming recommended amounts of carbohydrates, protein,
and fat

Change in sleep hygiene/sleep quantity and/or quality

Change in bedtime routine

The outcomes’ taxonomy categorizes common child-level individual outcomes. Given the nature of this project, taxonomic meta-analysis of the

final 51 studies was restricted to those with multiple measures of BMI.
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“provide healthy recipes/shopping lists/menus to care-
givers” to make up the component category ‘“‘activities
related to food/food environment.”

Some coded text segments were not condensed under a
component, as they were either too general, too esoteric, or
not frequent enough to warrant their own component. For
example, the coded text segments “‘provide child-focused
materials” and ‘“‘provided innovative activities for chil-
dren” were grouped under the “instructional strategies”
category but were not specific enough to be added to a
component. Coded text segments such as ““used chopsticks
astool,”” and ‘““‘used child drinking cup as a tool’” were very
specific to a single intervention and were not grouped
under a component. In addition, some coded text segments
were not condensed into a component because there were
too few of them relative to the number of coded text seg-
ments under other components. An example would be the
coded text ““deliver sessions in talk show format.” If there
were other coded text segments that were conceptually
similar, there would have been a component related to talk
show formats under the category of ‘““instructional strat-
egies.”” Since this was only found once in the training set
of 40 articles, this component was not added to the
components’ taxonomy. This was assessed case-by-case,
but generally components were not created unless there
were five or more instances found in the 40 articles. It
may be surprising to find that certain activities were not
frequently found in the training set, but this highlights the
utility of taxonomies applied to research articles. There
are no standards for which aspects of interventions are
described, and authors may leave out details at their
discretion, especially if those details are seen as common
or ubiquitous.

As the components were grouped in their appropriate
categories, it was apparent that there were some compo-
nents missing that we anticipated seeing based on the field.
For instance, ““‘engage facilitators in praise/encouragement
for positive health-related behavior” was added to mirror
“engage caregivers in praise/encouragement for positive
health-related behavior.” Similarly, ‘““decrease less heal-
thy food options’” was added to mirror “‘increase healthy
food options” and ‘“‘provide nutrition education and
training to facilitators’ to mirror the caregiver counter-
part. Lastly, the WG and EEP recognized the importance
of understanding who was engaged in the intervention
development. Thus, the following components were ad-
ded: “engage caregiver/family in intervention develop-
ment,” ‘“‘engage child care providers in intervention
development,” and ‘‘engage pediatricians/health care
providers in intervention development.”

As mentioned previously, the majority of components
are identified through the training set of 40 articles, but
grounded theory allows for the addition of components if
they emerge in subsequent articles. As the coding was
expanded to a separate comprehensive study search (de-
scribed in more detail below), the taxonomies continued to
evolve, although gradually, as few components emerged
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that were not already well-described by the initial com-
ponents’ taxonomy. For instance, one language adjust-
ment and six new components were added. The
adjustment was the addition of ‘““menus’ to the compo-
nents ‘“‘provide healthy recipes/shopping lists to care-
givers.” The six additions included were as follows:
“engage facilitators in praise/encouragement for positive
health-related behavior,” “‘utilize field trips/site visits,”
“provide materials to support self-control in children,”
“implement support groups for caregivers,” ‘“‘include
free play,” and ‘“‘engage caregivers in facilitating healthy
eating patterns.”

The 93 components and 9 component categories that
emerged as part of the components’ taxonomy are sum-
marized in Table 2 and further defined in the online sup-
porting material. Each category subsumes as few as 5 to as
many as 23 specific components. For example, the cate-
gory ‘‘activities related to food/food environment” in-
cludes 10 components (e.g., “provide healthy recipes/
shopping lists/menus to caregivers,” ““decrease less heal-
thy food options™).

Intfended Recipients
and Intervention Context

The intended recipient taxonomy captures characteris-
tics of the population in which the intervention outcomes
were measured—for the COEB project, children ages 2—-5.
All other contexts are captured in the intervention context
taxonomy, including information about the intervention
setting, facilitators, community in which the intervention
took place, and other intervention participants (e.g., par-
ents and family members participating in the intervention).
Sample components for the intended recipients and inter-
vention context taxonomies are listed in Tables 3 and 4,
respectively.

Like components, each intended recipient category
subsumes as few as 1 to as many as 20 specific compo-
nents. For example, the category ““weight status” includes
components such as ‘“overweight,” ‘“obese,” ‘‘normal
weight,” “underweight,” ‘““at risk for obesity.”” Each in-
tervention context category subsumes as few as 2 to as
many as 15 specific components. For example, the cate-
gory ““intervention setting” includes codes such as “home
based,” ‘“‘early head start/head start programs,” and
“primary care based.” The intended recipient and inter-
vention context components and categories that emerged
are given in Tables 2 and 3, respectively, and further de-
tails are available in the database online.

The COEB Database

Once the taxonomies were constructed from the train-
ing set of 40 articles, a separate comprehensive study
search was conducted and the taxonomies were applied to
a total of 51 unique studies and 147 supplemental docu-
ments (total of 198 articles) to produce a data set for the



Table 2. Childhood Obesity Evidence Base Project Intervention Components Identified

across the 40 Reports Used for Taxonomy Development

Socioecological model®
Intervention components Individual | Interpersonal | Organizational | Community | Societal | Frequency,® %
Activities to support behavior change
Implement structures of accountability X X X / 38
Incorporate implementation / X X
of self-reflection strategies®
Implement media campaigns X / / / 8
Incorporate financial incentives X X 40
Engage facilitators in praise/ X X
encouragement for health-related
behavior®
Engage caregivers in praise/ X X 15
encouragement for positive
health-related behavior
Engage caregivers in goal setting X 25
Engage caregivers to serve as role / X X 8
models for children
Instructional strategies
Provide toys/books/games/stickers X / 28
for child engagement
Utilize arts and music X X X 15
Utilize games, imaginative play, X X X 23
or storytelling
Utilize a stepped-intensity approach X X 8
Utilize written activities / X X 3
Utilize modeling/demonstration X X 13
Utilize media for instruction X X 20
Utilize hands-on approach X X 10
Utilize reflective listening X X 5
Utilize discussion X X 8
Utilize role-playing for instruction X 8
Utilize group instruction X X 28
Utilize telephone calls X X 15
Utilize dual language X X 30
instruction/materials
Utilize field trips/site visits® / X X
Activities for supporting caregivers
Engage experts to provide technical X X 10
assistance to caregivers
Provide audiovisual media resources X X 8
to caregivers
Provide materials to support healthy X X 25
eating patterns to caregivers
Provide materials to support screen X X 5
time reduction to caregivers
Provide materials to support / /
self-control in children®

continued on page 14
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Table 2. Childhood Obesity Evidence Base Project Intervention Components Identified

across the 40 Reports Used for Taxonomy Development continued

Socioecological model®

Intervention components Individual | Interpersonal | Organizational | Community | Societal | Frequency,® %

Provide written resources X X 55
to caregivers

Provide access to social media X X 3
platforms/websites to caregivers

Provide education about obesity X X 15
risk/awareness to caregivers

Provide education about physical X X 23
activity to caregivers

Provide education about healthy X X 3
sleep patterns to caregivers

Provide education about the X X 3
importance of routines to caregivers

Provide education about nutrition X X 15
and healthy eating patterns
to caregivers

Provide education about child X X 25
behavior management to caregivers

Provide education about modeling X X 15
healthy behaviors to caregivers

Provide education about sources X X 5
of stress and coping strategies
to caregivers

Provide education about social and X X 28
emotional skills to caregiver

Provide education about the X X 2
importance of built environment
to caregivers

Provide education about health X X 4
and wellness content to caregivers

Provide education about the X X |
importance of screen time
education to caregivers

Include activities to promote X X 30
problem-solving to caregivers

Implement personalized support X X 18
for caregivers

Implement follow-up support X X 48
for caregivers

Implement support groups / /
for caregivers®

Facilitator training activities
Use a train, the trainer model X /

Provide curriculum materials X X 18
to facilitators

Provide regular training X X 10
opportunities for facilitators

Provide initial or one-time training X X 13
opportunities for facilitators

continued on page 15
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Table 2. Childhood Obesity Evidence Base Project Intervention Components Identified

across the 40 Reports Used for Taxonomy Development continued

Socioecological model®

Intervention components Individual | Interpersonal | Organizational | Community | Societal | Frequency,® %

Provide physical activity education X X 3
and training to facilitators

Provide healthy eating education X X 10
and training to facilitators

Provide food preparation education X X 3
and training to facilitators

Provide nutrition education / /
and training to facilitators®

Involvement of facilitators

Delivered by pediatricians/health X X 15
care providers

Delivered by child care providers X X 18
Delivered by families X X 38
Delivered by community / X X 25

organizations

Policy-based strategies

Implement nutrition standards X / X 8
Implement earned income tax credit X 3
Implement SNAP/WIC policies X X 3
Implement policies regulating food/ / X 3
beverage costs
Implement policies for regulation of X X 8
food/beverage access
Implement policies for increasing X / X 10
physical activity

Activities related to physical activity/

environment
Focus on physical activity education X X / 70
Focus on importance of reduced X X X 45
screen time
Provide materials/Space to support X X 10
physical activity to caregivers
Provide materials/space to support X X 13
physical activity to facilitators
Engage caregivers in supporting X X 13
physical activities
Engage child care providers in sup- X X 8
porting physical activity
Implement reduction of sedentary X X 5
behaviors
Implement “fun” physical activities to X X X 25
engage children
Include structured physical activities X X X 18

Include free play© / /

continued on page 16
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Table 2. Childhood Obesity Evidence Base Project Intervention Components Identified

across the 40 Reports Used for Taxonomy Development continued

Intervention components

Activities related to food/food
environment

Focus on food preparation education
Focus on nutrition-related education

Provide food to encourage healthy
eating for children

Provide healthy recipes/shopping
lists/menus to caregivers

Engage child care providers
in facilitating healthy eating patterns

Engage caregivers in facilitating
healthy eating patterns

Decrease less healthy food options®
Increase healthy food options

Include opportunities for children to
prepare foods

Include opportunities for children to
try new foods

Characteristics of the intervention

Utilized recognized standards or
recommendations®

Utilized research-based approaches
or curriculum®

Documentation of intervention
implementation/quality

Engage caregiver/family
in intervention development®

Engage child care providers
in intervention development®

Engage pediatricians/health
care providers in intervention
development®

Used culturally tailored intervention
Implement home visits

Utilize a multilevel approach

Socioecological model®

Individual

X

X

Interpersonal

X

X
X
X

Organizational

X
X
X

Community

X

Societal

/

Frequency,® %

20
78

25

20

40
8
18

2An X indicates that the socioecological model category was present within the initial 40 studies coded for taxonomy development, a / indicates
where the research team, NCCOR Workgroup and External Expert Panel, anticipated finding articles in the expanded bibliography that

describes the intervention component at that SEM level.

®The overall frequency is the percentage of the 40 reports in the training data set that included the specific component. Frequency of
intervention components in the final 51 studies included in the taxonomic meta-analysis is available online at: https://www.nccor.org/childhood-
obesity-evidence-base-test-of-a-novel-taxonomic-meta-analytic-method

“These intervention components were identified after the training set of 40 articles were coded, thus will only be represented in the final

database of 51 coded studies.

NCCOR, National Childhood Collaborative on Obesity Research; SEM, socioecological model; SNAP/WIC, Supplemental Nutrition Assistance
Program/Special Supplemental Nutrition Program for Women, Infants, and Children.
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Table 3. Childhood Obesity Evidence Base Project-Intended Recipient Components

Identified across the 40 Reports Used for Taxonomy Development

Intended recipient Socioecological model®
(children)
characteristics Definition Individual | Interpersonal | Organizational | Community | Societal
Level of education Reported level of education for X
children
Age group Reported age group of child X
participants
Living arrangements Family structure (i.e., living with X
both parents, living with one parent,
living with grandparents)
Gender Gender of child X
Language spoken Information about language X
at home spoken and/or language proficiency
(i.e., ELL status)
Physical/learning Learning, behavioral, mental, or X
differences physical differences
Race/ethnicity Race or ethnicity of child X
Socioeconomic status Socioeconomic status of child X
Technology access Extent to which child has access X
to technology in the home
Health status BMI, at risk for obesity, physical X
activity level, and so on

Frequencies are not provided here given the number of characteristics, frequency of characteristics in the final 51 studies can be found in the

accompanying data set online.

2An X indicates that the socioecological model category was present within the initial 40 studies coded for taxonomy development.

ELL, English language learner.

taxonomic meta-analysis and serve as a “‘testing” plat-
form for the taxonomies themselves.” The PRISMA flow
diagram in the accompanying Results article describes the
final set of 51 studies that were used to create the COEB
database.” The 156 supplemental documents provided
additional study details or data for the 51 included stud-
ies. Given the nature of the COEB project, the database
and accompanying taxonomic meta-analysis are confined
to studies including measures of BMI [e.g., weight (kg)/
height (m?), percentile, z-score].

Two trained coders independently reviewed and ex-
tracted relevant study information, intended recipients,
design and measurement, and intervention details from the
51 studies reporting on 58 separate interventions. The
coder applied the relevant taxonomical code to each de-
scription, and in addition, coded elements of the study
design and reported effects.’ These include a description of
the study design, use (or not) of random assignment,
number of participants, attrition, and timing of assess-
ment(s), among others. These codes were applied to each
reported effect so that each effect has its own set of codes.
A standardized mean difference (Hedges’ g) and its vari-
ance (or standard error) were coded whenever possible.

Given the application of a codebook, inter-rater reliability
was assessed and is described in more detail in the Results
article in this supplement.’

The database resulting from the comprehensive coding
includes a table of contents, article log, the data set, and
data set glossary, The taxonomies for components, out-
comes, intended recipients, and intervention contexts are
documented in the manual of procedures. The data set is
arranged as an evidence map listing the relevant studies as
rows, and selected outcomes, components, intended re-
cipients, or intervention context as columns. Specifically,
for the components, a ““1”” indicates the presence of a
component as part of the intervention that produced the
reported effect, and a ““0”” indicates that a component was
not present; this was captured at the relevant social/
ecological model level. The COEB database is available
for independent analysis, as a user may download it from
online and integrate it into their preferred software
(available online at https://www.nccor.org/childhood-
obesity-evidence-base-test-of-a-novel-taxonomic-meta-
analytic-method). Creating this open access to a
searchable aggregated database has the potential to inform
future initiatives, considering intended recipients, delivery
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Table 4. Childhood Obesity Evidence Base Project Intervention Context Components

KING ET AL.

Identified across the 40 Reports Used for Taxonomy Development

Socioecological model®

Intervention context
category

Community type
Geographic location

Intervention setting

Instructor/facilitator
education and experience

Instructor/facilitator gender

Instructor/facilitator language

Instructor/facilitator race/
ethnicity

School grade level

School/district/community
language status

School/district/community
race/ethnicity composition

School/district/community
socioeconomic status

Caregiver/parent employ-
ment status

Caregiver/parent health status

Caregiver/parent relationship
status

Caregiver/parent language
status

Caregiver/parent age

Technology present in home

Definition

Rural, suburban, urban
Region, state, city, country

Where intervention takes place;
within a school, child care center,
clinic, and so on

Includes number of years
providing instruction and
degrees/certifications

Gender of instructor(s)

Native language or language
proficiency of instructor(s)

Race/ethnicity of instructor(s)

The range of grade levels
accommodated at the school (i.e.,
“K-5"; “high school”; “university”)

Description of language
proficiency at the school or
district level (i.e., student body
is mostly ELL)

Description of racial/ethnic
makeup of school or district

Description of school or district
SES, including “low income”;
“wealthy”; “50% free or
reduced-price lunch”

Description of whether parents
are employed and to what extent

Characteristics of health status,
including BMI, obesity status,
pregnancy/breastfeeding, overall
health

Whether caregivers/parents
are single, divorced, separated,
married

Languages spoken by caregivers/
parents

Age ranges or absolute numbers
of years

Types of technologies available
include computers and phones

Individual

X

Interpersonal

Organizational

Community
X

X
X

Societal

Frequencies are not provided here given the number of components, frequency of intervention context components in the final 51 studies can be
found in the accompanying data set online.

2An X indicates that the socioecological model category was present within the initial 40 studies coded for taxonomy development, a / indicates
where the research team, NCCOR Workgroup and External Expert Panel, anticipated finding articles in the expanded bibliography that
describes the intervention component at that SEM level.

SES, socioeconomic status.
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channels, components, and contexts, thereby facilitating
initiative customization and potentiating successful outcomes.
While a user might imagine any number of possible ana-
lyses utilizing the COEB data set, a few expected uses
include (1) comparing evidence from studies of varying
levels of rigor and specificity, (2) examining the effec-
tiveness of specific intervention components in the in-
tended recipients and context, and/or (3) providing a
comparison to evidence generated by well-accepted meta-
analytic methods. Additional studies can also be added and
coded using the same coding scheme. This will enable the
COEB data set to grow and expand over time.

Taxonomic Meta-Analytic Approach

Meta-regression was used with the data set to examine
the association between components and the overall effect
sizes. Mixed-effects regression models in which the effect
size estimates were used as the dependent and the com-
ponents as the independent variables were estimated. Bi-
variate regression analyses were estimated to identify
significant component categories or components. The de-
tails and final models of these analyses are described in the
accompanying Results article.’

Limitations

Taxonomies, in our definition, are fluid and change in
response to advances and evolutions in the field, as they are
applied to new research. The COEB taxonomies are limited
by the content of the 40 sources upon which they were built
and 51 studies (and 147 supplemental materials) on which
they were tested. We have mitigated these limitations
through expert input from the NCCOR WG and EEP (see
Acknowledgments). However, these taxonomies need to be
tested with new research and refined as needed so that they
keep pace with newly generated evidence. Given the scope
of the COEB project to focus on studies with a weight
outcome (usually BMI), interventions related to sleep, diet,
and physical activity were included in the taxonomy de-
velopment if they also reported on BMI. Thus, while the
intervention components represent a variety of topic areas,
they may not fully represent the breadth of childhood
obesity interventions for the 2—5 age group.

In addition, creating taxonomies and standardized lan-
guage inherently requires subjectivity in classification.
This is mitigated via input from the NCCOR WG and EEP
that offered a range of perspectives on how the field con-
ceptualizes various components of the taxonomies. We
also generated definitions for each taxonomic element so
the taxonomy can be used and understood by others. And
finally, limitations of the taxonomic meta-analysis are
discussed in the accompanying Rationale article.*

Conclusion

The taxonomies described here provide a ‘‘common
language’’ for researchers, practitioners, policymakers,
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and other stakeholders to communicate about childhood
obesity prevention interventions. This effort supports
others in the field of implementation science by estab-
lishing a common language for describing the compo-
nents of interventions and the context around them,
which is essential for translating research to practice,
and understanding the extent to which intervention
components are being implemented as intended.'®!?
This work represents another step toward building
the evidence needed to accelerate the reduction in
childhood obesity. This later objective is a primary
mission of NCCOR, which supported this effort to ad-
vance innovative methodologies in the obesity preven-
tion field.
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