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ABSTRACT

Background: To combat the global health crisis of obesity, many interventions have been implemented, including
in children and adolescents. This age range is uniquely important because health behavior continues into adulthood,
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resulting in lifelong health risks or beneﬁts. This narrative review aims to provide a cross section of the scientiﬁc literature
regarding obesity interventions by setting, including schoolbased, daycare-based, home-based, healthcare-based, and
digital-based, as well as to highlight gaps in research. Methods: Articles written in English addressing childhood and
adolescent obesity interventions were sought online using

www.mjmmed.com

PubMed and Google Scholar searches. Although some articles were from a global perspective, the majority focused
on children in the United States. This search included re-

This work is licensed under a Creative Commons
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views, individual studies, and other related papers. Results:
School-based interventions are accessible to many, but there
is limited evidence of long-term beneﬁts. Home-based interventions were the only setting to have compelling evidence
of long-term beneﬁts, although there are several barriers to
participation. Healthcare-based interventions are often successful when speciﬁc strategies and unique advantages of
healthcare settings are utilized. Digital interventions have
limited success now, but show potential for cost-eﬀective
scaling up as technology improves. Conclusion: The clearest gap in research is the lack of long-term studies, especially
of school-based and healthcare-based interventions. Thus,
it is imperative that investments are made into studies that
include follow-up components continuing at least 1-2 years
after the intervention. Additionally, home-based interventions have been more successful during early childhood while
school-based interventions tend to be more successful during adolescence.
KEYWORDS
Obesity, childhood, obesity interventions, cancer prevention,
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INTRODUCTION

also understand childhood obesity interventions in the
three other settings: the home, healthcare, and digital

Obesity is a growing public health crisis in North America and around the world. Childhood obesity prevalence,
in particular, is alarmingly high, with 18.5% of children
between the ages of two and 19 (13.7 million people) in
the United States being classiﬁed as obese by the Centers for Disease Control and Prevention (CDC) in 20152016. (1) Since obesity is linked to hypertension, stroke,
type 2 diabetes, coronary heart disease, and many other
negative health outcomes, it is important to implement
interventions to decrease obesity prevalence, starting in
childhood. These negative health outcomes create massive costs for healthcare systems, so decreasing obesity

settings. This is illustrated in Figure 1.
As a major factor contributing to eating and activity
behaviors of children, it is more important than ever for
home and family life to be settings for treating and preventing childhood obesity. Interventions included in this
category are programs that are carried out primarily at
home. In this case, the parents are usually the ones who
implement the program for their children. While many
other settings often include parent involvement aspects,
only interventions where the program is based almost
entirely within the home will be included in this category.

rates would save much needed resources in addition to
many lives. (2)

The healthcare setting includes any interventions

The CDC deﬁnes childhood overweight as having a

where the program is carried out through the health-

body mass index (BMI) between the 85th and 95th per-

care system; a physician, nurse practitioner, physician

centile, and obesity over the 95th percentile for the

assistant (PA), physical therapist, nurse, dietician, and/or

same age and sex. Other methods of determining child-

other healthcare professional is the one who imple-

hood obesity are also used, such as fat percentage of

ments the program. Additionally, these interventions

body weight, waist circumference, and skin fold thick-

usually involve regular trips to the intervention site (usu-

ness.

ally a doctor’s oﬃce or clinic) for monitoring adherence

Childhood obesity interventions are generally implemented in one or more of these ﬁve settings: school,
daycare, home and family (home and family will be used
interchangeably throughout this paper), healthcare, and
digital technology. The primary strategies of childhood
obesity interventions are usually increasing physical activity (PA) and/or improving diet (e.g. decreasing caloric
intake or replacing consumption of unhealthy foods
with fruits and vegetables). While public policy interventions (e.g. soda taxes) also exist, this is not considered a
setting for intervention for the purposes of this paper.

and outcomes, exercise training sessions, and/or diet
and PA information sessions. While parents are often involved in healthcare-based interventions, if the primary
implementer of the program is a healthcare professional
or the program occurs primarily in a healthcare facility, it
is categorized in the healthcare-based category. For example, if an intervention occurs primarily at a doctor’s ofﬁce, but includes help from the parents in implementing
the program, then it is still considered healthcare-based.
The digital-based category is very broad. It encompasses any interventions where the primary mode of

Schools are the most common setting for childhood

delivery is through technology, usually computers, cell

obesity interventions, and have consequently been the

phones, applications, and/or tablets. Like parents, tech-

subject of the most research. Thus, many diﬀerent meth-

nology is often a component of interventions based in

ods have been tried, some successful and some unsuc-

other settings. However, only interventions where tech-

cessful. Daycares have also been the setting for many in-

nology is the main (and often only) mode of delivery are

terventions during early childhood. However, due to the

included. While interventions based in the other set-

COVID-19 pandemic, many classes and activities have

tings sometimes include components to reduce screen

been moved online and children spend much more time

time, digital-based interventions aim to use technology

at home. (3) It is therefore more essential than ever to

as a tool to reduce childhood obesity.
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F I G U R E 1 Due to COVID-19, classes have been moved online and many daycares have been closed, meaning
that children are spending more time at home with their families. Consequently, Home and family-based obesity
interventions must play a larger role in combating the obesity epidemic.
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METHODS

papers were screened for relevance using their titles (or
their abstracts in some cases, if the title was ambiguous).

In this paper, interventions can target both overweight

In total, 33 citations were used in this review. Only pa-

and obese children, and measurements other than

pers written in English were considered.

BMI will also be considered.

These interventions

can be preventive or they can aim to decrease the
weight in already obese or overweight children.

Fi-

nally, "childhood" will be deﬁned as anyone between
the ages of zero and eighteen. Early childhood (from
infancy to age 6), middle childhood (ages 7 to 11),
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DISCUSSION
| School-based Interventions

Many studies have found school-based interventions

and adolescence (ages 12 to 18) are the main sub-

to be successful in the short-term. In a literature re-

groups for childhood in this paper. These age ranges

view of 20 interventions, primarily targeting early child-

correspond to the usual age at which children start

hood, all interventions led to an improvement in at least

ﬁrst grade (age 7) and middle school (age 12).

Us-

one of their identiﬁed primary outcomes (e.g. BMI, inci-

ing these criteria, Pubmed and Google Scholar were

dence of overweight/obesity, PA, nutrition knowledge),

used to ﬁnd studies, scientiﬁc reviews, and other rele-

although in some cases the improvements were very

vant articles. Searches included the following phrases:

modest. (4) Key features identiﬁed by the authors as

"Childhood obesity interventions", "School-based child-

useful for improving results include incorporation of en-

hood obesity interventions", "Daycare-based childhood

vironmental factors and parent involvement. Environ-

obesity interventions", "Home-based childhood obesity

mental factors, which were more likely to be studied by

interventions", "Family-based childhood obesity inter-

international and more recent interventions, are factors

ventions", "Healthcare-based childhood obesity inter-

that can hinder or enhance access to PA and/or healthy

ventions", "Digital-based childhood obesity interven-

food. Parents have signiﬁcant inﬂuence over their chil-

tions", and "Technology-based childhood obesity inter-

dren’s health behaviors and can be involved in a school-

ventions". Additionally, all these searches were repeated

based obesity intervention through phone calls, meet-

with "adolescent" substituted for "childhood." Over 150

ings, or instructions to reinforce the information given at
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school. The authors also noted that each of the 20 inter-

Moves" curriculum) and intervention (PE class did use

ventions used diﬀerent approaches to achieve success,

"New Moves" curriculum) groups were found, the pro-

suggesting that a "one-size-ﬁts-all" approach is not nec-

gram did result in improved sedentary activity rates, eat-

essary to produce positive results and that school-based

ing patterns, unhealthy weight control behaviors, and

interventions should utilize culturally speciﬁc strategies.

body/self-image. It is imperative that more interven-

(4)

tions be developed that speciﬁcally target adolescents,
The necessity of tailoring school-based interventions

especially interventions that are based in high-schools.

is evident in studies targeting the middle and, to a lesser

Some studies have explored interventions that target

extent, adolescent childhood age ranges as well. For

all three stages of childhood. One such intervention,

example, an intervention to increase PA in low-income,

which gave funding to schools in order to increase PA

urban middle schools used a curriculum provided by

opportunities before, during, and after school, was im-

SPARK (Sports, Play, and Active Recreation for Kids) but

plemented in 13 Colorado school districts. It success-

did not result in an increase in moderate-to-vigorous

fully increased average daily PA from 48 minutes in the

physical activity (MVPA) which was the goal of the in-

ﬁrst year to 90 minutes by the end of the third year (p <

tervention. (5) The SPARK curriculum has been used in

.05), with schools reporting higher rates of free/reduced

thousands of schools in the US and it is possible that

lunch students having less PA (p = .04). Those involved

the program was unsuccessful in this case because it

in the intervention cited professional development and

was not modiﬁed suﬃciently to meet the speciﬁc needs

administrative support as reasons for its success. (9)

of low-income, urban schools. This need for modiﬁca-

Here, the exceptional support and training for the teach-

tions is supported by a previous SPARK intervention pro-

ers who were implementing the program demonstrate

gram which had no structured curriculum and resulted

the necessity of tailoring interventions to the needs of

in increased MVPA. (6) In this intervention, Physical Ed-

the school or school district. In this case, the interven-

ucation (PE) teachers were assisted in improving exist-

tion emphasized training and development which were

ing programs, instead of being given a speciﬁc program

desired by the schools.

to follow. (6) Although this intervention may have been

According to a review of school-based obesity inter-

more successful because it was implemented at diﬀer-

ventions for children and adolescents in the US and UK,

ent schools (not low-income and urban), it could be that

(10) most of the examined interventions were based on

greater program ﬂexibility played a part in the latter in-

a behavioral theory, usually social cognitive theory. This

tervention’s success.

theory posits that parts of one’s acquisition of knowl-

Fewer studies speciﬁcally targeted high school stu-

edge comes directly from observing and interacting with

dents (adolescents). This lack of studies focusing specif-

others. (11) It makes sense that social cognitive theory

ically on adolescents is a problem because it is known

would be the basis for school-based interventions be-

that the shift from middle childhood to adolescence (and

cause schools are a very social setting. However, this

middle school to high school) is linked to a signiﬁcant de-

theory may not be as useful in other settings that do

crease in sports participation and PA more generally, as

not involve as much interpersonal interaction, especially

well as an increase in BMI. (7) One study of the "New

with peers of the same age range. This paper (10) con-

Moves" intervention program targeting adolescent girls

cluded that school-based interventions should target

(8) included an all-girls physical education class (n = 356,

both PA and nutrition behaviors, and that TV watching

46% overweight or obese), supplemented with nutri-

was the most modiﬁable behavior.

tion and self-empowerment components, individual ses-

A clear limitation of school-based interventions is

sions using motivational interviewing, lunch meetings,

that even when positive results are found, improve-

and parent outreach. Although no diﬀerences in weight

ments lasting more than a year after the program are

status between the control (PE class did not use "New

rarely observed because of a lack of long term stud-
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ies. A 2008 review found that although many interven-

(16) The intervention involved encouraging increased

tions have signiﬁcant short-term improvements, very

consumption of water, milk, fruits and vegetables, while

few have evidence of long-term eﬀects. (12) The au-

increasing daily physical activity and decreasing daily

thors cite economic and environmental reasons as pre-

consumption of sweets and savoury snacks and daily

venting long-term interventions and studies. Despite

screen-time behavior. This was communicated through

the high cost, research of this nature is necessary to

an informational poster and tailored feedback for par-

determine the long-term eﬀects of school-based child-

ents about their child’s PA and diet. However, over the

hood obesity interventions.

Another important lim-

course of a yearlong intervention, consumption of soft

iting factor is the diﬀerence in obesity rates among

drinks and sweets increased while consumption of fruits

low socioeconomic status (SES) and high SES children.

and vegetables decreased. These ﬁndings highlight the

When designing interventions, researchers should con-

importance of encouraging healthy behavior at a very

sider the SES of the participants in order to better tailor

early age. Although both the control and intervention

the program to their speciﬁc needs.

groups experienced an increase in negative health behaviors, the intervention group had a signiﬁcantly lower

3.2

| Daycare-based

BMI. (16)
From these articles, (13-16) it is apparent that day-

Before children are old enough to start school, many of

cares are a necessary setting to promote healthy behav-

them spend much of their time at daycares (in 2012,

ior during early childhood. Long-term studies should be

58% of children in the US ages 4 and 5 attended

conducted to test if these healthy behaviors carry on

daycare). (13) This makes daycares a feasible setting

into the later stages of childhood and adulthood.

for childhood obesity interventions that target early
childhood. However, like high school-based interventions, few daycare-based interventions have been implemented. (14)

3.3

| Home and Family-based

As millions of children spend more time at home due

The Nutrition and Physical Activity Self-Assessment

to the current COVID-19 pandemic, it is essential to

for Child Care (NAP SACC) developed a daycare-based

closely evaluate the eﬃcacy and methods of home-

intervention that involved dieticians with PA experience

based interventions. Decreases in PA during the quar-

giving workshops, advice, and support regarding diet

antines and lockdowns could lead to permanently en-

and PA to the daycare center staﬀ, as well as educational

trenched behavior in children. (17) While it is well-

information to the parents of the children. (14) In a study

known that parents inﬂuence the behavior of their chil-

that aimed to determine the eﬃcacy of this intervention,

dren, it is important to establish the eﬃcacy and dura-

26 daycare centers, with 209 total children, were split

tion of interventions implemented by parents to instill

evenly into intervention and control groups (13 centers

healthy behavior.

in each group). The intervention group increased total

A 2011 meta-analysis of family-based childhood obe-

daily PA by 11.4 minutes (p < .05), whereas the control

sity interventions targeting all three stages of childhood

group increased total daily PA by 2.5 minutes (p < .05)

found that the family is an eﬀective setting for inter-

after six months. (15) PA was tracked using accelerome-

ventions. Family-based interventions produced signiﬁ-

ters.

cant weight loss in both the short-term and long-term.

Prevention is also very important in the very early

(18) Interestingly, the meta-analysis also suggested that

months of childhood. In a study examining an obesity

the opposite sex parent plays a uniquely large role in in-

prevention program in children under 2 years old (n =

ﬂuencing and sustaining a child’s weight loss. In con-

191), 3 intervention daycare centers (126 children) were

trast, a 2014 review of family-based interventions in

compared with 3 control daycare centers (65 children).

the UK (also of all three childhood age ranges) deter-

6
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mined that although short-term decreases in adiposity

tines for maximal eﬀect.

were evident, there was insuﬃcient evidence to sup-

One family-based intervention that targeted middle

port long-term beneﬁts. (19) This article did not rule

childhood attempted to decrease BMI in overweight

out the possibility that family-based interventions can

and obese children (aged 9-12) by training and educat-

produce long term eﬀects, but rather the authors did

ing the parents and child about strategies to reduce

not ﬁnd suﬃcient evidence of it in the UK. Thus, the

screen time. (21) This study found no signiﬁcant dif-

2011 article (18) is not contradicted by the 2014 one

ference in BMI or screen time between the control and

(19). The 2011 paper was likely able to ﬁnd evidence

intervention groups, whereas the previous 2005 study

of long term beneﬁts because it was more comprehen-

found that children who had limited screen time were

sive (a full meta-analysis of 20 studies was completed),

4% less likely to be obese than those who did not. Sev-

whereas the 2014 article (19) only examined 10 stud-

eral conclusions can be drawn from the diﬀerence in

ies, all of which were in the UK, and did not include a

ﬁndings regarding the impact of reduced screen time be-

meta-analysis. Ultimately, home and family-based inter-

tween the previous study (20) and this one (21). Firstly,

ventions can be eﬀective for all three age ranges. In con-

it could simply be that screen time and BMI have only

trast to the very limited evidence of long-term beneﬁts

a correlated relationship, not a causal one, since the

of school-based interventions, the literature regarding

2005 study (20) was not an intervention. Another pos-

home-based provides some compelling evidence that

sibility is that a stated limit on screen time is more ef-

home-based interventions have produced long-term re-

fective than educating parents and children about how

sults.

to reduce screen time. In other words, being educated

It is also important to determine what aspects of

about strategies to reduce screen time may not have

home and family activity are linked to decreased obe-

a signiﬁcant eﬀect on actual screen time. Finally, it is

sity. A very useful 2005 study focusing on preschoolers

possible that household routines and habits are less im-

(early childhood) analyzed a nationally representative

pactful during middle childhood than in early childhood.

sample of 8,550 children to ﬁnd associations between

The latter is supported by a systematic review compar-

certain household routines and obesity prevalence. (20)

ing school-based and family-based interventions. (22)

The results were substantial: preschool-aged children

While both settings were found to have positive results,

who regularly ate dinner as a family, obtained adequate

family-based interventions were found to be more eﬀec-

sleep, and had limited screen time had an approximately

tive for children under the age of 12, and school-based

40% lower prevalence of obesity compared to children

interventions were more eﬀective for children between

who were exposed to none of these routines. Addition-

the ages of 12 and 17. Since the children in the Mad-

ally, when analyzed individually, eating dinner as a fam-

dison study (21) were between the ages of 9 and 12, it

ily, obtaining adequate sleep, and having limited screen

could be during this range (middle childhood) that the

time were each linked to decreased prevalence of obe-

decrease in home-based eﬃcacy begins to take eﬀect.

sity by 4.4%, 3.9%, and 3.9% respectively (p < .005 for

While it is unclear why this diﬀerence in eﬀective-

each). A limitation of this study is that it is only correla-

ness exists, one study (23) found several ways that

tional and did not involve an intervention, so a causal re-

parent- and adolescent-reported barriers to interven-

lationship cannot be established from these results. Al-

tion participation can be overcome. The most common

though more recent data would be useful, it is appar-

barriers to participation reported by the adolescents in-

ent that these three home-based routines (regular fam-

cluded research demands (questionnaires, wearing ac-

ily dinner, adequate sleep, and limited screen time) are

celerometers), program components (too much work,

connected to childhood obesity. Interventions targeting

sessions were boring), and practical barriers (transporta-

these routines are warranted, and interventions trying

tion, school work). On the other hand, the most com-

to ﬁnd a causal relationship should target all three rou-

mon parent-reported barriers included program compo-
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nents (too many behavior changes, adolescent disap-

plan and behavioral assessment for the adolescent; 2) in-

proval of being monitored), treatment motivation (lack

person physician visit to discuss the adolescent’s physi-

of adolescent eﬀort), parent-adolescent conﬂicts, and

cal activity, nutrition, and sedentary behaviors and their

practical barriers. The authors state that parents and

behavior change plan; 3) adolescent and parent session

adolescents may ﬁnd it easier to participate in interven-

with study PI [principal investigator] to learn food self-

tions if "research and out?of?session program demands

monitoring; 4) adolescent phone coaching sessions with

are minimized, eﬀorts are made to enhance adolescent

a study counselor; and 5) informational materials for the

motivation, and treatment is oﬀered in a convenient lo-

adolescent and parent." (24, p6) Other common, but not

cation and scheduled around school holidays and other

universal, components of the successful interventions

family demands."(23, p1) Additionally, the results sug-

were daily caloric goals/plans, daily PA goals/plans, and

gest that pre-emptively addressing adolescent unhap-

regular weighing.

piness, family stressors, and parent-adolescent conﬂict

Additionally, the authors cited several advantages to

could improve retention. These insights can be used to

healthcare-based interventions over other settings. (24)

try to make family-based obesity interventions as suc-

First, they can build on the pre-existing relationships

cessful during adolescence as they are earlier in child-

between physician, child, and family. Second, parents

hood.

and children regularly go to the doctor’s oﬃce together.

In summary, home-based obesity interventions can

Third, families generally trust the medical knowledge

be eﬀective on all childhood age ranges, although ef-

of healthcare professionals. However, the authors also

fectiveness decreases as children grow older (there is

cited some disadvantages associated with healthcare-

evidence (22) that there is an opposite trend in school-

based interventions. Time is often a constraint for fami-

based interventions, however). Additionally, there is

lies who do not want to drive to the doctor’s oﬃce regu-

more evidence of long-term eﬃcacy for home-based in-

larly. Additionally, some medical professionals believe

terventions than in school-based interventions. As chil-

parents are not always concerned with the weight of

dren spend more time at home and less time at school

their child. (24)

due to the Covid-19 pandemic, home-based childhood

The eﬃcacy of healthcare-based interventions is also

obesity interventions, including preventive, have the op-

supported by a study of 100 overweight or obese chil-

portunity to create lasting change.

dren aged 5 to 14 who underwent an intervention with
their family. (26) 13% of the children in the interven-

3.4

| Healthcare-based

tion group (n=100) became normal weight, compared to
4% of the obese or overweight children in the control

A 2015 review of primary-care based pediatric obesity

group (n=943). (26) No dropouts were noted. This in-

interventions for children ages 0-18 compared 31 stud-

tervention involved many diﬀerent health professionals;

ies and identiﬁed eight interventions that had signiﬁcant

a physician, dietician, physical activity coach, and psy-

positive results. (24) The interventions were carried out

chotherapist all had key roles in the intervention. Fur-

by a physician, nurse practitioner, physician assistant,

thermore, this study is especially useful because it in-

nurse, dietician/health coach, and/or a psychologist. All

cluded follow-up research to determine the long-term

eight successful interventions had two things in com-

eﬀects of the intervention, which is rarely incorporated

mon. First, they had parent-targeted components, al-

into childhood obesity intervention studies. In this case,

though for the successful adolescent interventions par-

the intervention group sustained improved weight com-

ents had a more limited role. Second, they targeted

pared to the control group for over 14 months when

multiple weight-related behaviors, and tended to use

follow-up research ended. Although more studies are

multiple modes of delivery. For example, one interven-

needed to conﬁrm this long-term success, this study

tion (25) included "1) computer-guided behavior change

suggests that healthcare-based interventions can lead

8
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to enduring improvements.

during middle childhood, yielded several important in-

Healthcare-based childhood obesity interventions

sights. (28) Existing exergames such as "Wii Sports"

have shown some positive results when they incorpo-

and "Dance Dance Revolution" produced PA equiva-

rate several key components, such as parent involve-

lent to a brisk walk and were therefore better than

ment, multiple modes of delivery, and multiple health

the sedentary behavior associated with traditional video

professions. While some research has demonstrated

games. However, according to several studies cited in

long-term improvements, more studies with long term

the article, PA produced by exergaming is not vigorous

follow-up components are necessary to verify this.

enough to replace participation in sports, implying that
exergames could be used to complement-rather than
replace-sports participation. It is also expected that with

3.5

| Digital-based

Because technology is improving so rapidly, it is impor-

continued development of VR technology, the intensity
of exergames will be able to increase.

tant to identify how the digital setting can be harnessed

A major method for delivering digital obesity in-

to eﬀectively develop childhood obesity interventions.

terventions to adolescents is texting, the preferred

Interestingly, nearly all research regarding digital-based

mode of communication for teenagers. (29) An inter-

interventions focuses on adolescents. Perhaps this is

vention involving texts with goal prompts (e.g. texts

because reducing screen time is a major focus of child-

to set step goal for the week) and Self Determina-

hood health interventions and digital obesity interven-

tion Theory-informed messages resulted in modest in-

tions may conﬂict with these goals, or because adoles-

creases in steps per day and PA. (30) Such texts pro-

cents are very adept at using technology. Thus, not ev-

moted the satisfaction of the three basic psychological

ery technology platform had studies for each age group.

needs-autonomy (having choices), competency (having

One study that did address early childhood utilized

skills and knowledge), and relatedness (having connec-

multiple digital-based methods for intervention. (27)

tions with oneself and others)-that are outlined by the

The goal was to prevent childhood obesity in their ﬁrst

theory. Not only did participating adolescents record

two years, and consisted of "scientiﬁcally substantiated

increases in steps and PA (using pedometers), but they

content, tools, and telephone-based professional sup-

also reported positive reactions to the intervention. An-

port delivered in an anticipatory and sequential manner

other intervention for children (not just adolescents)

via the internet, email, and text messages, focusing on

involving texting used text-based healthcare chatbots

educational modules addressing the modiﬁable factors

(THCB) to have conversations about health behavior

associated with childhood obesity." (27, p1) This paper

with the participants. (31) While only preliminary results

only outlined the design of the intervention, incorporat-

have been published and no data regarding obesity re-

ing best practices, but did not address whether or not it

duction has been released, the preliminary ﬁndings sug-

resulted in decreased childhood obesity. However, the

gest that the chatbots are eﬀective in having multiple in-

paper did conclude that a multi-component digital in-

teractions with the participants and the program seems

tervention is a cost-eﬀective method that ﬁts into the

to be scalable for greater use.

lifestyle of new mothers and has the potential to be

Smartphone applications are also being explored as

scaled up to make real and sustainable change. These

a potential mode of delivery for obesity interventions.

conclusions were based on the fact that the intervention

A study of the eﬃcacy of a nutrition education app

design met criteria for intervention best practices, as

for adolescents found that 76% of the participants pre-

well as followed theoretical and behavioral frameworks.

ferred getting the information from the smartphone app

Virtual reality (VR) has also been used to increase

rather than brochures. (32) This preference for digital-

childhood PA. One study examining "exergaming" (the

based delivery of information can be applied to the

use of VR and other digital video games to increase PA)

other settings as well, since they often include an edu-
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cational component. Switching from brochures to apps

current literature regarding school-based interventions.

could improve transmission of information, particularly

Overall, school-based interventions do show signs of ef-

with adolescents, but simply improving knowledge is not

fectively producing short-term improvements in obesity,

enough to guarantee behavioral change.

but more studies are needed to determine if there are

Considering that digital-based interventions are new

long-term beneﬁts. Additionally, when implementing

and rapidly changing, it is important to keep in mind

obesity interventions at schools, a "one-size-ﬁts-all" ap-

several important strategies when creating these kinds

proach may not be as eﬀective as tailoring each interven-

of interventions. A paper published in 2018 outlines

tion to the speciﬁc needs of each school or school dis-

three key practices for use in technology-based child-

trict. Additionally, because participation in structured

hood obesity interventions. (33) These user-centered

physical activities, particularly organized sports, among

strategies are: co-designing with adolescents and chil-

children decreases from middle school to high school,

dren, personalization (developing individualized pro-

and because school-based interventions appear to be-

grams), and just-in-time adaptation (often using data

come relatively more eﬀective than home-based inter-

from wearable devices).

ventions as age increases, more studies should be done

Taken as a whole, texting, smartphone applications,

that focus directly on high school interventions.

exergaming and VR, and multi-component interventions

Daycares, which can be a setting for intervention dur-

show potential to cost-eﬀectively improve childhood

ing early childhood, have been the site of multiple suc-

obesity on a large scale. However, most research re-

cessful programs. The NAP SACC intervention was par-

garding digital-based obesity interventions has focused

ticularly eﬀective at increasing MVPA. Additionally, it is

on adolescents and more attention should be given to

important for daycare-based interventions to pay close

early and middle childhood. Additionally, more research

attention to diet during early childhood, which becomes

should be done to explore the extent of the beneﬁts

signiﬁcantly unhealthier over a child’s ﬁrst 2 years. Inter-

of technology-based interventions (i.e. Does improved

ventions during early childhood can build a ﬁrm founda-

transmission of knowledge via digital devices lead to

tion of healthy behavior that can hopefully carry on into

increased behavioral changes? How long do beneﬁts

middle childhood, adolescence, and adulthood.

last?).

With the closure of many schools and daycares during the pandemic, childcare is taking place more fre-

4

|

CONCLUSIONS

quently within homes. Families, therefore, will likely
inﬂuence their children’s health behavior even more
than is already known. Studies of home-based inter-

As obesity continues to be a health crisis in North Amer-

ventions have found signiﬁcant short-term, and in some

ica and the world, it is imperative that eﬀective child-

cases long-term, decreases in obesity. Additionally, sev-

hood interventions be implemented. The overarching

eral household family routines have been linked to de-

goal of childhood obesity interventions is to prevent

creased prevalence of childhood obesity (eating dinner

the long-term negative health consequences of obesity

as a family, limited screen time, and adequate sleep), and

from carrying into the adulthood of yet another gen-

interventions should explore implementing all three of

eration. Unfortunately, the COVID-19 pandemic has

these. Another key ﬁnding has been the relationship

distorted the daily lives of children and parents across

between the impact of setting on the eﬃcacy of an in-

the planet, changing how and where our time is spent.

tervention and the child’s age: according to some ev-

Thus, it is essential to understand the diﬀerent settings

idence, home-based interventions are more impactful

for childhood obesity interventions and what strategies

with younger children (0-12) while school-based inter-

work best in each setting.

ventions are more impactful with older children (12-18).

Several important conclusions can be drawn from the

Overall, family-based interventions currently seem to

10
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be the most eﬀective because of the potential for long-

school-based and healthcare-based interventions. Sev-

term beneﬁts. However, the other settings have advan-

eral other questions for future research include: What

tages as well.

are the eﬀects of school-based obesity interventions

Healthcare has also been assessed as a setting for

that directly target high school students? How can

childhood obesity intervention because families make

family-based interventions be improved and adjusted

regular visits and because they usually trust the infor-

in response to the increase in time spent at home dur-

mation given by physicians and other healthcare profes-

ing the pandemic? Can digital-based interventions be

sionals. Successful healthcare-based interventions tend

eﬀective during early and middle childhood? How can

to involve multiple modes of delivery (meetings with

digital-based interventions be cost-eﬀectively scaled up

physicians, computer assessments, phone calls with di-

to make signiﬁcant global change? How can the SES

eticians) and parent involvement. Instances of long-

obesity gap be eﬀectively addressed by childhood obe-

term impacts have been found, but more studies are nec-

sity interventions?

essary to conﬁrm this.
Finally, digital-based interventions, utilizing various
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