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Community-based Preventive Interventions
for Childhood Obesity: Design Strategies
for Implementing a Population Health
Management Program

Abstract

The statement of problem: The high prevalence of childhood obesity signifies
a serious global health crisis. A systematic review on social and behavioural
determinants of obesity reveals the complexity of childhood obesity and the
need for comprehensive and innovative care management approaches at the
population or community level.

Objective: This paper identifies a Trans disciplinary framework for integrating
personal and societal determinants of childhood obesity and proposes the
implementation of population health programs for obesity.

Approach: The pathogenesis of obesity is attributable to multiple factors. Thus,
preventive efforts have to employ evidence-based implementation research to
examine a complex set of etiologies and their relative influences on the outcomes
of intervention programs. This investigation adopts a person-centered orientation
coupled with the use of health information technology to design and evaluate
care management programs for a target group of children at risk for metabolic
disorders.

Implication: This prospective study design may generate workable care
management plans targeting specific needs of obese children and enable us
to yield useful information for expanding personal and social care models for
population health management.

Conclusion: The longitudinal study of children served by community health centres
may offer unique opportunities to provide practical information for enhancing the
continuity of care and care management activities such as patient engagement
management, risk identification and management, clinical case management,
utilization management, and quality management of community services. Thus,
optimal solutions to childhood obesity can be achieved by collaborative efforts of
multi-sectorial partners such as academic, public health, private foundation, and
community organizations.
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Introduction

The high prevalence of childhood obesity signifies a serious
global health crisis, particularly in rural and remote areas [1].
A systematic review on social and behavioral determinants of
obesity reveals the complexity of childhood obesity and the need
for comprehensive and innovative care management approaches
at the population or community level [2]. Therefore, a population
health management strategy to prevent and eradicate childhood
obesity is suggested in this paper [3].

Age-specific research and development in pediatrics are lagging
behind in preventive medicine [4]. This paper aims to design,
evaluate and implement evidence-based preventive practices,
including physical exercise, dietary education and other
preventive activities for obesity, in a targeted group of children
and teenagers in the Central Florida communities. The three-fold
purpose of this study framed under a behavioral system model
[5,6] coupled with contextual and environmental effects is to: 1)
identify how integrated preventive interventions may influence
the knowledge (K), motivation (M), attitude (A), and preventive
practice improvement (P) and, in turn, affect health outcomes
(O) of obese children who are identified by health professionals;
2) formulate and conduct a series of educational and training
activities that enable health professional undergraduates to be
engaged in service learning and practicum on childhood obesity
prevention and intervention; and 3) establish a community-based
network that shares the common interest in promoting and
disseminating the best practices in reducing childhood obesity
and preventive modules, using a health-educational technology-
based decision support system for enhancing preventive behavior
and practice in both rural and urban areas served by community
health centers (CHCs) in Central Florida.

Related Research

Childhood obesity continues to be a major concern for public
health officials, with current estimates at 17% of children aged
2-19 being obese [7]. In addition, Ogden et al. [7] report that
Hispanics have a higher rate of obesity prevalence at 22.4%, as
compared to black youth (20.2%) and white youth (14.1%). As
children age, the prevalence increases with 8.4% of 2-5 year
olds, 17.7% of 6-11 year olds and 20.5% of 12-19 year olds being
obese. Body Mass Index (BMI) is the commonly used measure
of obesity, with children in the 95% and above range being
categorized as obese. Must and Tybor [8] discuss a BMI z-score,
which incorporates 85% and above BMI scores, including age
and gender. Of note, Mei, et al. [9] found that in the 2-19 year
old age group, BMI for age was the best measure for detecting
overweight in these children. In their conclusion for BMI, Mei et
al. also considered skinfold thickness, as well as percentage body
fat as determined by dual-energy x-ray absorptiometry, in their
research.

Once a diagnosis of obesity has been established, management
of the disease will require participation from several angles.
Children look to parents and other authority figures for guidance
in the management of variables such as portion size, dietary
options and opportunities for exercise. Dietary intake and/or

2017

ISSN 2471-9781 Vol3No.2:19

activity logs must be updated regularly with accurate data for
tracking of progress. Children or their parents who are willing
to actively and routinely provide this information are able to
be a part of the wellness team. This active participation in the
treatment plan can improve insight into obesity and its long term
effects and solutions [10].

Adistinct advantage of atreatment care planis the ability it affords
the child to be an active member of the team. Hopefully the child
and family will seek to understand the concept of obesity. This
understanding requires some level of health literacy by both the
children and their parents. According to Ball, Smith, and Bakalar
[11], a “dashboard” type tool allows participants to manage a
disease and allows a case manager or clinician to provide an early
intervention or support as needed. The dashboard can include
level of activity in terms of what is accomplished on a daily or
weekly basis.

If a formal exercise program is not followed, then at a minimum,
active play time can be included. Children enjoy play time with
their peers, and prefer this to dietary controls as a way to
control weight [12]. In addition, children like a variety of video
games, and research has indicated there are benefits of active
video games such as Wii games [13,14]. To learn more about
nutrition and exercise, mobile device apps for educational
purposes have been developed to teach children about the
food pyramid and attributes of exercise. These options are ideal
when outdoor activity is not possible due to weather, allergies
or other environmental constraints. The ability to record
activity via a dashboard in a phone app or a website provides
the possibility for tracking and feedback over time. Providing a
variety of alternatives may stimulate children and adolescents to
continually add to the options for an active lifestyle.

Theoretical Framework

The research project is based on a behavioral system model
[15,16] that consists of a transdisciplinary approach to the
assessment of preventive intervention effects on the Knowledge-
Motivation-Attitude-Practice-Outcome (KMAP-O) framework
[5,17]. In the investigation of causal mechanisms of preventive
interventions targeting a group of children who are likely to be
susceptible to obesity and pre-morbid metabolic syndromes, we
will employ this theoretically informed perspective guided by the
logic model to assess program effectiveness. It is hypothesized
that an integrated preventive approach to childhood obesity
will directly affect children’s health knowledge, motivation
to change, attitude toward guided behavioral intervention,
and preventive practice as prescribed by health professionals
and managed by case managers, and will indirectly influence
outcomes of the participants via the improvement of knowledge,
motivation, attitude, and preventive practice in the community
health centres (Figure 1).

Based on a systematic review of scientific studies, researchers
documented and highlighted the importance of varying
interventions that will directly affect knowledge, motivation
and attitude toward preventive practice. It is important to note
that care management interventions should target the specific

2 This article is available in: http://hospital-medical-management.imedpub.com/archive.php
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needs of children who are unable to adhere to specific prescribed
preventive measures. Furthermore, care managers have to pay
extra attention to the contextual, cultural and environmental
factors that may mediate or intervene the relationship between
KMA and P, as well as between KMAP and O. By integrating
both personal and social determinants of childhood obesity,
intervention programs can be formulated and implemented
systematically. This is called a Trans disciplinary approach to
obesity (Figure 2).

Specific research questions

1. Isthereastandard set of assessmenttools thatare reliable,
valid and applicable to the evaluation of an integrated
preventive practice for childhood obesity reduction and
better clinical outcomes?

2. What are specific components of the CHC-based physical
and health education activities that will yield beneficial
effects and better health outcomes for children who are
obese and participate in CHC programs?

3. How can an integrated community-based preventive
program for childhood obesity be effectively disseminated
and diffused to multiple study sites in the Central Florida
region as well as other geographic areas?

Methodology

Research design

A guasi-experimental study design is used to investigate how an
integrated approach with physical exercise, dietary education and
other preventive care activities will influence physical well-being
and health related quality of life of obese children. A matched
experimental and comparison groups of children who are referred
by local physicians or clinics who agree to participate in the study
will be selected, using the propensity score matching and analysis
technique to avoid biased selection of the study subjects. The
sample size is contingent up the number of intervention groups
to be determined. The median effect size is assumed in this quasi-
experiment. It is estimated that 200 individuals divided into the
experimental and comparison groups will have enough power for
testing the proposed model. Each study subject will be assessed
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Figure1 The KMAP-O model for obesity prevention.
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Figure 2 Causal mechanisms of intervention effects on patient
outcomes: interventions with integrated physical
exercise, dietary change and other preventive activities
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six times during the two-year study period for each of the two
cohort groups to generate baseline information in the first wave
of the study, and follow-up assessments with repeated measures
of specific KMAP-O indicators. Data generated from the first
cohort study will be validated by the second-cohort study of 200
participants to determine the validity of the proposed KMAP-O
model in preventive research.

Attitude

The instruments selected for the study may include:

1. KMAP assessment: Preventive knowledge, motivation,
attitudes toward prevention, and actual preventive
practices such as objective measures of physical exercise
with accelerometer, dietary consultations and other
preventive activities will be assessed, using standardized
scales and instruments that have demonstrable reliability
and validity in the literature. Health literacy in age-specific
groups of children must be assessed in the baseline
evaluation [18].

2. Outcome assessment: A series of health-related outcome
measures will be collected. They may include: 1) Paediatric
Quality of Life Scale, 2) CES-Depression Scale, 3) BMI Scale,
4) physical fatigue, 5) self-perceived health, 6) adherence
measures, 7) weight and height, and 8) metabolic and
noninvasive measures of body composition.

3. Interventions: Three intervention strategies will be
assessed and evaluated. They include physical exercise,
dietary consultations, and health education activities.

Information will be gathered from a hand-held device to capture
the data electronically [19]. Results from each wave of the study
will be shared individually with the participants and families.
When it is appropriate, assessment results will be shared with
participants’ designated physicians. Analysis plan includes: 1)
the intent-to-treat analysis with analysis of variance; 2) profile
analysis of those who are most likely benefited from the
integrated preventive program using predictor tree analysis; 3)
latent growth curve modeling of determinants of the intervention
outcome; and 4) impact analysis of the proposed research-
education-extension program using logic model.
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Education and training component

As a component of the integrated approach to childhood
obesity and prevention, educational program and development
will adhere four basic principles: 1) cultural sensitivity and
responsiveness in the design of educational and training
materials; 2) recognition of ethnic diversities in developing
learning materials; 3) translation of manuals into multiple
languages applicable to program participants; and 4) recruitment
of pre-professional students in health sciences to serve as
interns for service learning. Several educational modules will be
designed and implemented: 1) Simulated learning to facilitate
behavioral changes via information technology-based tools; 2)
health educational products on nutrition and healthy eating with
social media; 3) training modules for student interns who are
engaged in service learning activities at the study sites; 4) on-line
health educational courses for children and families participating
in community health centers; and 5) preventive health briefs
featuring benefits for engaging in physical exercises, dietary
change, healthy food consumption, and other related preventive
activities.

The collaborative research on childhood obesity and prevention
with community health centers is to design research-education-
extension projects to generate useful HIT-based decision support
systems. The instructional technology, converting predictive
analytics into useful GUI-based decision support systems, will
be used. We will apply research results that identify the best
intervention practices to the development of expert systems.
Thus, based on the (KMAP-0) analytical model, we can develop
a targeted approach to preventive interventions of childhood
obesity. The decision support system is a game-based tool or app
that can facilitate the decision process for engaging in preventive
activities. In addition, an executive decision support system could
be designed to aide providers or trainers in formulating care
plans that will likely benefit the children. Training and application
modules will be formulated to facilitate education and training
activities associated with the proposed project.

Care management component

The integrated approach to childhood obesity and prevention
may consist of five managerial components, including 1) the risk
management (identifying high-risk children for care), 2) the care
plan and management (assessing needs and designing patient-
centric care plans), 3) the utilization or demand management
(profiling health services use and variability), 4) the quality
management (assessing and tracking care outcomes), and 5)
the patient engagement and management (offering health
educational, motivational and adherence consultations). These
managerial functions or activities can be seen from Figure 3.
In addition, an extension component could be incorporated
to function as a community extension network to diffuse new
knowledge about the best preventive practices in obesity
management or metabolic disease control. This integrated
research-education-extension program is built upon the
collaboration among four major organizations: 1) University
of Central Florida with 62,000 students; 2) the Central Florida
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Figure 3 A transdisciplinary framework for enhancing care
\ management interventions. /

counties, including Marion, Sumter, Lake, Seminole, Orange,
Osceola, Polk, Hardee, and Highlands; 3) CHCs enrolling a large
number of people with multiple sites distributed in the 9 Central
Florida counties; and 4) the local hospitals or children and family
care centers serving children. The Central Florida CHCs have
well-established social networks that include county extension
stations and community-based organizations such as the YMCA.

Health information technology component

Information technology plays an important role in shaping
health education and simulation. A variety of m-health or tele-
health products can be used to formulate health education
and intervention modules. For instance, a well-known health
education and informatics product such as HealthyTutor
(www.healthytutor.com) has been employed to improve
health knowledge, motivation, attitude, preventive practice
and outcomes of type-2 diabetes. For children and teenagers,
we need to adapt this informatics technology to improve its
readability and communicability, using a game-based approach
to sharing educational materials and messages via a handheld
device or cell phone. In addition, follow-up information should
be captured via the cloud-based data collection system that can
ensure the safety and security of the information gathered for
program design and evaluation.

Implications and Conclusions

The proposed study is limited to its scope of work in the Central
Florida CHCs. The project will formulate standard protocols
for the diffusion and dissemination of educational materials
prepared by the project team. The selected CHC sites will serve
as the benchmark for coordinating extension activities. The
generalizability of results may be limited to defined communities.
However, the findings could vyield multiple benefits for
understanding the facilitators and barriers in the engagement or
participation in physical exercise and other preventive activities

4 This article is available in: http://hospital-medical-management.imedpub.com/archive.php
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of obese children. Thus, innovative strategies for enhancing
adherence and engagement in health behavioral changes and
preventive practices could be developed. Ultimately, the study
will generate information to be incorporated into evidence-
based practice in healthy community living.

The longitudinal study of children served by community health
centers may offer unique opportunities to provide practical
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