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In response to the childhood obesity epidemic, numerous studies on school-based Internet
obesity prevention interventions have been conducted. The purpose of this systematic re-
view is to describe, synthesize, and evaluate the research on school-based Internet obesity
prevention programs for adolescents. Medline, CINAHL, and PsycInfo were searched from
January 1995 to August 2012 to locate relevant studies. Ninety-one reports were initially
identified, with 12 meeting the inclusion criteria. Studies had variable control groups, pro-
gram content, and sample characteristics. Though few authors reported on implementation
processes or body mass index (BMI†) outcomes, the majority of studies were effective in im-
proving health behaviors in the short term. Most studies were judged to have a high or un-
clear risk of bias in at least two domains, thus the quality of evidence for this body of
literature is moderate. further research is needed to examine programs of longer duration,
optimal dose and timing of programs, cost-effectiveness, and mediators and moderators of
intervention outcomes. 

introduction

The prevention of obesity in adoles-

cents is a national priority. More than 16

percent of adolescents in the United States

are obese, and more than 30 percent of ado-

lescents are overweight or obese [1]. The

prevalence of obesity is even higher in

African American and Hispanic youth (24

percent and 21 percent respectively) com-

pared to white youth (14 percent) [1]. There

are numerous health risks associated with

being overweight or obese in adolescence,

including asthma, hyperlipidemia, hyper-
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tension, and type 2 diabetes [2]. Compared

to youth with type 1 diabetes, type 2 dia-

betes diagnosed in adolescence contributes

to more significant and earlier complications

of diabetes, such as nephropathy and car-

diovascular disease [3]. Obesity in adoles-

cents also has serious psychological

consequences, including low self-esteem

and depression [2]. 

Adolescence is a time of increased au-

tonomy, which can negatively impact health

behaviors. Health behaviors that can prevent

obesity sharply decline in adolescence [4,5].

Approximately 60 percent of adolescents

consume high fat diets, 79 percent do not eat

the recommended amount of fruits and veg-

etables, and 40 percent drink soda at least

once per day. In addition, 35 percent of ado-

lescents report watching television for 3 or

more hours on an average school day, and

65 percent do not meet recommended levels

of moderate and vigorous exercise [6,7]. Mi-

nority youth have higher use of media per

day compared to white youth, up to 8 hours

per day [8]. 

Poor health behaviors and the develop-

ment of overweight/obesity in adolescence

are likely to persist into adulthood. Being

overweight in adolescence has been identi-

fied as the single best predictor of adult obe-

sity [9]. Adolescents, particularly minority

youth, are an underserved population with

respect to nutrition and health education

[10]. Adolescents report a good understand-

ing of the relationship between their behav-

ior and their health, but a very limited

understanding of how to eat healthily [11].

Thus, adolescence is a critical developmen-

tal phase for obesity prevention programs. 

Prevention is advocated widely as an

important strategy to address the rising

prevalence of obesity in adolescents

[10,12,13], as once youth become obese,

treatment is difficult [14]. School-based In-

ternet obesity prevention programs hold

great promise in reaching adolescents at risk

for obesity as well as engaging adolescents

in learning strategies to improve health be-

haviors [15,16]. Adolescents spend 6 to 8

hours at school each day for the majority of

the year and have one to two meals at school

daily. Schools have an existing infrastruc-

ture to integrate obesity prevention educa-

tion into the curriculum [17]. Thus, schools

provide an attractive and natural setting to

implement Internet-based obesity preven-

tion programs. The Internet provides a

highly interactive interface supportive of di-

verse media and allows for interaction with

peers as well as health professionals. Other

benefits to the use of the Internet for obesity

prevention programs include the capability

to standardize content, provide immediate

and tailored feedback, and allow students to

progress at their own pace [16]. Adolescents

are very technologically savvy, with more

than 93 percent actively using the Internet

[18]. Thus, adolescence may represent a de-

velopmental stage in which individuals are

particularly receptive to obesity prevention

programs delivered on the Internet. 

School-based Internet obesity preven-

tion programs for youth have been devel-

oped and evaluated. Adolescents have

demonstrated significant improvements in

dietary behaviors [19-23], physical activity

[19,21-23], and body mass index (BMI) [19]

after participating in such programs, thus

demonstrating the promise of this approach.

However, programs have been heteroge-

neous with respect to type of media used, in-

tervention components, quality, length of

program, and outcomes. A synthesis of the

evidence is needed to guide future school-

based obesity prevention program develop-

ment, dissemination, and research. Several

reviews of Internet obesity prevention pro-

grams have been completed; however, these

reviews included programs that were pro-

vided in different settings (e.g., school,

camp, home) with both children and adoles-

cents and evaluated obesity prevention and

treatment [15,16]. There has not been any

published synthesis of the evidence on

school-based Internet obesity prevention

programs for adolescents. The purpose of

this systematic review is to describe, syn-

thesize, and evaluate the research on school-

based Internet obesity prevention programs

for adolescents. This includes sample char-

acteristics, geographical location, program

framework and content, number of sessions,
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attendance, attrition, BMI, and behavioral

outcomes. 

method

We performed this systematic review on

school-based obesity prevention Internet pro-

grams for adolescents in accordance with the

Preferred Reporting Items for Systematic Re-

views and Meta-Analyses (PRISMA) State-

ment [24]. Relevant studies were located

through a computer-assisted search using the

keywords adolescent, obesity/prevention,

school/school-based, computer-based inter-

vention, and Internet/technology/media in the

Medline, CINAHL, and PsycInfo databases.

The search process was iterative; as studies

met the inclusion criteria were located, addi-

tional searches were conducted using key-

words of these articles, and related articles

were reviewed. Reference lists of systematic

reviews and reports were also reviewed for

relevant studies. Due to a lack of translation

resources, all searches were limited to Eng-

lish-language publications. The search was

also limited to articles published between

January 1995 and August 2012, as during the

mid-1990s, the Internet gained widespread

availability and accessibility. Articles were in-

cluded if they reported an empirical study of

a school-based obesity prevention program

for adolescents, evaluated BMI, nutrition be-

havior, or physical activity behavior, and had

a comparison group. Reports were excluded

if they included samples of youth younger

than middle school age and if they targeted

obesity treatment. 

The initial search yielded 91 reports.

RW independently reviewed all titles/ab-

stracts for eligibility. A total of 12 studies

met the inclusion criteria and were included

in this review. Reasons for elimination in-

cluded that the study was not testing a

school-based obesity prevention program,

the age of sample was too young, the pro-

gram focused on obesity treatment, or the re-

port described program development but not

evaluation. 

Data were extracted from reports on the

sample characteristics, geographical loca-

tion, the program framework and content,

the number of sessions, attendance, attrition,

and outcomes on a form developed for this

review. Data display matrices were created

in order to compare and contrast results of

reports [25]. The matrices and the original

reports were iteratively reviewed to synthe-

size results.  

Two authors (AC and RP) evaluated

risk of bias for each study using the

Cochrane Collaboration’s Risk of Bias Tool

[26]. Data were extracted from each study

pertaining to the risk of bias domains of se-

quence generation; allocation concealment;

blinding of participants, personnel, and out-

come assessors; incomplete outcome data;

selective outcome reporting; and other

sources of bias. Following extraction of the

quality data, the Cochrane guidelines were

used to assign the domains within each

study as high, low, or unclear. RW reviewed

all results, and all disagreements were dis-

cussed until consensus was reached. Lastly,

the authors evaluated the quality of the body

of evidence using the Grading of Recom-

mendations, Assessment, Development and

Evaluation (GRADE) approach [27]. 

reSuLtS

Of the 12 studies included in this re-

view, five compared a school-based Internet

obesity prevention program to a no-treat-

ment control group, three studies compared

an Internet program to traditional classroom

education, two studies compared an Internet

program to a print program, and two com-

pared two different Internet programs (Table

1). Sample sizes in the studies ranged from

103 to 1,800 participants. Two programs tar-

geted girls [23,28], while the rest included

46 percent to 62 percent female participants.

The age range of participants was 12 to 18

years, with a mean age of 14.7 years, for

studies that reported sample age. Race/eth-

nicity of participants was reported with a

range of 28 percent to 87 percent of non-

white participants.

Theory

All Internet programs were developed

from a theoretical perspective, with six
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based on the Transtheoretical Model

[21,22,28-31], four based on Social Cogni-

tive Theory [23,32-34], two with a Health

Promotion Model [21,28], two based on

Models of Behavior Change [19,34], and

one based on the Theory of Planned Behav-

ior [20,35]. The major premise underlying

the Transtheoretical Model of behavioral

change is that an individual progresses

through six stages of change when estab-

lishing healthy behaviors: precontemplation,

contemplation, preparation, action, mainte-

nance, and termination [36]. The Social

Cognitive Theory posits that individuals

learn by observing others in the context of

behavioral, personal, and environmental de-

terminants [37]. The Health Promotion

Model classifies health behavior determi-

nants into individual characteristics and ex-

periences (i.e., prior related behaviors and

personal factors) and behavior-specific cog-

nitions and effect (i.e., perceived benefits

and barriers, interpersonal influences, and

situational influences) [38]. Models of Be-

havior Change identify the cognitive (i.e.,

education), affective, (i.e., attitudes), and be-

havioral (i.e., goal setting, self-monitoring)

strategies needed to promote dietary and

physical activity change [39,40]. The The-

ory of Planned Behavior is based on the as-

sumption that intentions motivate behavior.

Intentions are influenced by attitudes toward

behaviors, subjective norms, and perceived

behavioral control [41]. Variation in content

and implementation as well as lack of details

on how the theory informed the program

content precludes the ability to compare pro-

grams of differing theoretical perspectives. 

Content

Content on both nutrition and physical

activity was included in six programs

[19,21-23,34,35]; content on physical activ-

ity was included in only four programs [28-

30,33]; and content on nutrition was

included in only two [31,32]. In one study,

an Internet program was supplemented with

brief counseling by a nurse practitioner [28].

The content on physical activity in programs

included the promotion of exercise and/or

physical activity (n = 6) and decreasing

sedentary behavior (n= 4). With respect to

nutrition content, the behaviors targeted in-

cluded decreasing sugar-sweetened bever-

ages (n = 2), sugar (n = 2), fat (n = 3), and

fast-food intake (n = 1) and increasing fruit,

vegetables, and fiber (n = 4). A few reports

also mentioned targeting eating breakfast or

eating regularly throughout the day (n = 3).

In general, details on program content were

lacking in all study reports.

Implementation Process

Little information on the implementa-

tion process was provided. Nine reports in-

cluded data on the number of modules in the

Internet program, which ranged from 1 to 12

modules. Five programs had one module

[22,29-31,33], one program had five mod-

ules [23], two had eight modules [21,35],

and one had 8 to 12 modules [34]. The

amount of time students spent on the mod-

ules was rarely provided (n = 4), nor were

data on how many modules students com-

pleted or the time frame for their completion

(i.e., once per week over 8 weeks). There

was one study that demonstrated significant

improvements in fat intake and physical ac-

tivity behavior for students who completed

more than 50 percent of the eight modules

[21]. Attrition across studies was low, rang-

ing from 0 percent to 14 percent; however,

these data were not provided in most of the

reports (n = 7). Lastly, follow-up for pro-

gram efficacy was short, with the majority

of studies (n = 8) at 3 months or less.  

Efficacy of Programs

Outcomes

Overall, school-based Internet obesity

prevention programs were effective in im-

proving health behaviors of adolescents in

the short term (< 3-6 months). Across all

studies, researchers used self-report meas-

ures to assess health behaviors. Improve-

ment in dietary behavior and/or physical

activity, regardless of theoretical perspec-

tive, content, or number of modules was re-

ported for the majority of programs (n = 10).

Improvements in adolescents’ self-efficacy

for healthy eating or being physically active

were reported in programs that targeted self-
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efficacy (n = 3). There were four studies in

which the program’s effect on BMI was

evaluated.  In only one study, based on Mod-

els of Behavior Change, there was a signif-

icant decrease in BMI over time [19]. One

program resulted in an increase in BMI over

time [32], and in the other two programs that

evaluated BMI, no effect on BMI was found

[20,34]. 

Comparison to standard care

Comparison groups in these studies in-

cluded standard care, traditional classroom

education, print materials, and an alternate In-

ternet program (Table 1). In five studies, an

Internet obesity prevention program was

compared to standard care; however, standard

care condition was not described in any re-

port (Table 1). Of these five studies, three

demonstrated a positive effect of the Internet

program on healthy eating behaviors, im-

proving fruit intake [20], vegetable intake

[20,22], decreasing sugar intake [20], and de-

creasing fat intake [21] compared to the stan-

dard care group. Two programs resulted in a

significant increase in physical activity in the

short-term compared to the standard care

group [21,22]; however, one program re-

sulted in a decrease in physical activity [20].

No significant improvement was shown in

health behaviors in two studies that compared

the Internet program with a control group

[29,31]. Both of these programs were devel-

oped in Belgium by the same research team

based on the Transtheoretical Model, with

one program targeting nutrition and the other

targeting physical activity. Both of these pro-

grams consisted of only one module.

Comparison to traditional education

An Internet obesity prevention program

was compared to traditional classroom edu-

cation in three studies (Table 1). The out-

comes of these studies demonstrated that

Internet and traditional classroom education

on obesity prevention improve health be-

haviors in the short term. In two of the three

studies, the Internet obesity prevention pro-

gram had a greater effect on select health be-

haviors compared to traditional education,

including an increase in physical activity

[19,23] and a decrease in BMI compared to

traditional education [19]. Outcomes of one

study indicated that students who partici-

pated in the Internet program preferred In-

ternet education over traditional classroom

education [19]. 

Comparison to print

An Internet obesity prevention program

targeting physical activity was compared to

a similar print obesity prevention program

in two studies (Table 1). In both studies, stu-

dents improved physical activity behavior

regardless of program; however, in one

study, students of the print program demon-

strated greater improvements in physical ac-

tivity compared to the Internet program [33]. 

Comparison to alternate Internet programs

There were two studies that compared

two different Internet obesity prevention

programs (Table 1). An interactive Internet

program with tailored advice was compared

to a similar interactive Internet program

without tailored advice in one study, with no

difference demonstrated between programs

[30]. In the other study, an Internet program

with interactive education and behavioral

support was compared to an Internet pro-

gram with interactive education, behavioral

support, and the addition of coping skills

training. In this study, students of both pro-

grams improved health behaviors; however,

there was no difference between programs

on any of the outcome measures [34]. 

Risk of Bias

According to the Cochrane methodol-

ogy, we assessed studies for risk of bias and

the overall body of literature to generate a

quality GRADE (Table 2). Of the 12 studies

included, only four authors reported using

adequate random sequence generation and

only one author reported using adequate al-

location concealment. Due to the design of

Internet-based behavioral interventions,

there was a high risk of performance bias

due to inadequate blinding. All studies had a

low risk for detection bias. Three studies had

a low risk of attrition bias, while six studies

had a high risk of bias. Study protocols were
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not obtained for review, but it appears that

all studies reported expected outcomes.

Most studies received a high or unclear risk

of bias in at least two domains. As a result,

the body of evidence in this review was as-

signed a GRADE of moderate. 

diScuSSion

This review suggests that school-based

Internet obesity prevention programs are ef-

fective in improving health behaviors in the

short term. Overall, 10 of the 12 programs

resulted in positive obesity-related outcomes

in the Internet group over time; however,

only seven of the 12 programs demonstrated

positive outcomes in the Internet group

compared to the control group. Studies that

did not result in a differential effect com-

pared the Internet program to standard care

(n = 2), to a print program (n = 1), or to an

alternate Internet program (n = 2). Three of

the studies that did not demonstrate a posi-

tive effect of the Internet program compared
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table 2. risk of bias assessment.

Casazza et

al., 2007

Ezendam et

al., 2007, 2012

frenn et al.,

2005

Haerens, De

Bourdeaudhuij

et al., 2007

Haerens et

al., 2009

Haerens,

Deforche, et

al., 2007

Long &

Stevens,

2004

Marks et al.,

2006

Mauriello et

al., 2010

Robbins et

al., 2006

Whittemore

et al., (In

press)

Winett et al.,

1999

Random

sequence

generation

?

+

?

?

?

?

--

+

--

+

+

--

Allocation

concealment

?

?

?

?

?

?

?

?

?

+

?

?

Performance

--

--

--

--

--

--

--

--

--

--

--

--

Detection

+

+

+

+

+

+

+

+

+

+

+

+

Attrition

+

--

--

--

--

--

?

--

?

+

+

?

Reporting

+

+

+

+

+

+

+

+

+

+

+

+

Other

--

+

--

--

--

+

+

+

--

+

+

--

Selection

+ = low risk of bias; -- = high risk of bias; ? = unclear risk of bias



to a control or comparison group consisted

of only one module; thus, it appears that

very brief Internet programs are not effec-

tive in changing health behaviors in adoles-

cents.  

The school-based Internet obesity pre-

vention programs reached diverse adoles-

cents at risk for overweight and obesity.

Seven of the 12 reports provided data on

race/ethnicity, with an overall average of 64

percent non-white participants. This is im-

portant as youth of diverse race/ethnicity

have an increased risk for overweight and

obesity [42,43]. The use of a high school set-

ting allowed for the programs to reach a rel-

atively large number of adolescents.

Attrition data were provided in only five re-

ports, but in those studies, attrition was low

(7.9 percent). This provides further evidence

that schools represent an excellent setting to

provide an obesity prevention program for

adolescents at risk for being overweight or

obesity. Nonetheless, it is important to con-

sider whether the nature of the school set-

ting actually encourages full participation

leading to behavioral change or rote learn-

ing.

School-based Internet obesity preven-

tion programs appeared to be superior to

standard care and traditional classroom edu-

cation. However, the efficacy of school-

based Internet obesity prevention programs

compared to print-based programs has not

been established. Further research is needed

to compare Internet and print programs that

include more modules and are of longer du-

ration. With respect to the comparison of

different Internet obesity prevention pro-

grams, a tailored Internet program was not

more effective than a non-tailored Internet

program. This program consisted of only

one module and thus may need further re-

search to determine the effect of tailoring

advice with a program that includes more

modules. Lastly, an Internet education, be-

havioral, and coping skills training program

was not more effective than an Internet ed-

ucation and behavioral program. While this

program was of longer duration and in-

cluded 12 modules, it may be that the 6-

month length of follow-up was insufficient

to evaluate the effect of coping skills, which

take time for adolescents to develop.

Studies included in this review had an

unclear or high risk of bias, and the quality

of the body of evidence is moderate. Though

studies had a low risk of detection and re-

porting bias, study outcomes may have been

influenced by performance and attrition

bias. Very few reports included sufficient de-

tail about random sequence generation, al-

location concealment, and the content and

components of programs. Clear information

about random sequence generation, alloca-

tion concealment, blinding of participants,

personnel and outcomes, pre-specified out-

comes, and attrition is necessary in future re-

search in order to accurately evaluate risk of

bias and quality of evidence [26,27]. Re-

cently, a CONSORT e-Health checklist has

been published that identifies important data

to report in e-Health clinical trials [44].

Poorly described interventions con-

tribute to challenges in the interpretation of

results and hinder further research and dis-

semination [45]. The way in which the the-

oretical framework was operationalized in

the program was included in only two re-

ports [34,46]. Thus, more consistent report-

ing of the content and components of

Internet programs is needed to advance the

field. Elements of an intervention that

should also be described in a research report

include theory, intervention recipient, inter-

ventionist, intervention content, and inter-

vention delivery (including quantity,

frequency, and duration) [47]. 

Description of the interactivity capabil-

ity of the Internet incorporated in the pro-

gram was provided in only a few reports.

Only one report included information on the

interactivity in the program [34]. It appears

that the majority of programs provided tai-

lored responses or advice based on a self-as-

sessment of the student. In one study, only

50 percent of students reported that they

read the tailored advice to promote physical

activity, stating that the advice was too long

[29]. This comment implies that the infor-

mation was not presented in an engaging

and interactive format. The Internet allows

for a highly interactive interface, allowing
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content to be brief and highly tailored to the

user response. It also allows users to record

behaviors over time and visualize patterns

(self-monitoring), set goals and follow

progress toward goal completion, and com-

municate with other users as well as a health

coach. Further research on programs that in-

clude such interactivity and the use of inno-

vative technologies (e.g., social networking,

smartphones) are needed. 

There was also insufficient information

on the process of implementation in the re-

ports. While the use of the Internet allows

for standardization of the content, schools

represent a complex environment with many

factors affecting program implementation

[48,49]. Classroom technology, firewalls,

and access to computers may affect imple-

mentation. Teachers’ perceptions about the

program, involvement with the program,

and ability to provide student support may

also influence implementation. At a mini-

mum, student completion of modules or

other key theoretical components of the pro-

gram need to be evaluated and reported.

Health-related Internet interventions for

youth have been shown to have decreasing

participation over time as well as a correla-

tion between participation and outcomes

[50]. In one study in this review, a positive

effect was shown on outcomes in students

who completed more than 50 percent of the

program (four of eight modules) [21]. A tax-

onomy for delivery characteristics of inter-

ventions has been developed that identifies

the need to specify the mode, materials, lo-

cation, schedule, scripting, tailoring, and

adaptability of interventions [51]. System-

atic evaluation of program implementation

is critical in future research on school-based

Internet programs to determine optimal

composition and implementation.  

The majority of school-based obesity

prevention programs for adolescents that

have been developed and evaluated have

been brief. Nine of the reports included in-

formation on the number of modules or ses-

sions, but five of them included only one

module. Thus, it is not surprising that the ef-

fect on behavior change was modest at best.

The literature on behavior change and

weight loss has suggested that programs

have content and behavioral support pro-

vided over approximately 4 months, supple-

mented with a maintenance component for

approximately 1 year [52,53]. Future re-

search is needed to evaluate programs of

longer duration, optimal dose and timing of

programs, long-term follow-up, and cost-ef-

fectiveness. While potential cost-effective-

ness has been cited as an advantage to

Internet interventions [15], Internet pro-

grams are costly to develop, and there has

not been any research on the cost effective-

ness of health-related Internet interventions

for children or adolescents to date.  

Lastly, the effect of programs on weight

status and BMI was not reported in many

studies. In studies where researchers did re-

port BMI (n = 4), only one demonstrated a

significant decrease in BMI [19], and one

demonstrated a significant increase in BMI

[32]. This result may be partially explained

by the challenges of evaluating BMI in pro-

grams of short duration, which may not allow

for consideration of normal growth and de-

velopment in youth, particularly if the sam-

ple was predominately of normal weight at

baseline. More intensive or multi-level pro-

grams may also be needed to have an effect

on adolescent weight and BMI. One advan-

tage of a school-based Internet obesity pre-

vention program is the capability of the

program to be a stand-alone program or an

adjunct to a multi-level program that may in-

clude parental, school, or community com-

ponents [15]. 

The majority of the authors did not ex-

amine moderators or mediators of outcomes.

This finding may be related in part to the

fact that positive outcomes were modest and

focused on health behavior change, which

has the potential to mediate effects on

weight and BMI. It is critical to examine pri-

mary outcomes and their moderators, as well

as the mediation effect of health behavior

change, to be able to link the aspects of the

programs with behavior changes leading to

specific outcomes. Only then will investiga-

tors and clinicians be able to design effec-

tive programs that lead to sustainable

positive health outcomes.
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concLuSion

School-based Internet obesity preven-

tion programs have been successful in reach-

ing high risk students and changing

behaviors in the short-term, but incomplete

reporting, brief duration of follow-up, and a

high risk of bias make it difficult to assess

the true success of these programs. Further

research that follows students for periods

greater than 6 months and assess key an-

thropomorphic measures (e.g., BMI, waist

circumference, and percent body fat) are

needed to determine the true impact of In-

ternet-based obesity prevention programs in

school settings. Additionally, improved re-

porting of study design including interven-

tion protocol, implementation process and

actual dosage of intervention are required to

not only accurately assess the efficacy of

programs but to allow researchers to tailor,

adapt and build on existing effective pro-

grams, and improve the evidence base for

future research and program development. 
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