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Lifestyle modification programs (LMP) for weight loss in adolescents with obesity are effective but not avail-

able. Primary care may be a setting for reaching more adolescents. Two models of LMP for use in primary

care were examined. Adolescents and caregivers enrolled in a 1-year randomized trial comparing Group LMP

with Self-Guided LMP. All participants (N¼ 169) received the same treatment recommendations and met

with a health coach six times in clinic. Group LMP participants had an additional 17 group sessions; those

in Self-Guided LMP followed the remainder of the program at home with parental support. The primary out-

come was percentage change in initial body mass index. The mean (SE) 1.31% (0.95%) reduction in Group

LMP did not differ significantly from the 1.17% (0.99%) decrease in the Self-Guided LMP (p¼ 0.92). Both

treatments were significantly effective in reducing body mass index. Given its brevity, the Self-Guided LMP

offers an innovative approach for primary care.
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Introduction

The rate of adolescent obesity has tripled in the past 3

decades (Ogden & Carroll, 2010; Ogden, Carroll, Kit, &

Flegal, 2012). Research on the long-term safety and efficacy

of treatments for adolescent obesity, compared with those

for childhood obesity, is lacking (Butryn et al., 2010). A

comprehensive program of lifestyle modification is effective

for adolescents with obesity, though no single dietary or

physical activity approach has been identified as more ef-

fective than others. Programs have included family-based

behavior modification, nutrition education, physical activ-

ity, and parental support (Oude Luttikhuis et al., 2009).

Lifestyle modification programs (LMPs) are often time and

staff intensive, and research typically has been conducted

at major academic institutions in specialty centers, limiting

accessibility. Novel treatment approaches are needed

(Oude Luttikhuis, et al., 2009). These novel interventions

need to combine approaches in a variety of settings for

greater access to care while also offering effective program-

ming that is practical and can reach the many youth re-

quiring services.

An Alternative to Intensive LMP

The effectiveness of self-guided therapy (i.e., bibliotherapy)

for adolescent obesity is unclear because the research has

been conducted primarily with adults, and results have

been mixed (Jeffery et al., 2003). Davis et al. (2012)

found that monthly newsletters were as effective as in-per-

son visits in the maintenance of weight loss after a 4-month

nutrition and strength training intervention for overweight
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Latino and African-American adolescents (Davis et al.,

2012). Thus, the self-help approach may warrant further

investigation. Access to LMP could also be improved with

the use of less intensive programs, as compared with those

that require weekly treatment sessions for several months.

Nguyen et al. (2012) examined the effectiveness of quar-

terly in-person booster sessions following a seven-session

LMP compared with the same program plus adjunctive

telephone coaching and electronic contact intervention

(Nguyen et al., 2012). At the 1- and 2-year follow ups,

there were no significant differences between groups, and

both groups achieved similar but modest reductions in

body mass index z (BMI z) score. These studies did not

examine the efficacy of self-guided therapy for inducing

weight loss, which is a critical area of research. Steele et

al. (2012) recently compared a 10-session group-based

program with a brief 3-session family intervention using

the Trim Kids manual (Sothern, Von Almen, &

Schumacher, 2002). The two approaches achieved compa-

rable modest improvements in BMI z scores at post-treat-

ment and 1-year follow-up in children. Both interventions,

however, were less effective for adolescents (Steele et al.,

2012).

Primary care practice may provide an excellent setting

in which to engage adolescents and their families in weight

management. The American Academy of Pediatrics recom-

mends that primary care providers offer nutrition, physical

activity, and behavior modification counseling to children

who are overweight (Krebs & Jacobson, 2003). Studies

examining the treatment of adolescents who are overweight

in primary care settings have reported promising results

(DeBar et al., 2012; Dolinsky, Armstrong, Walter, &

Kemper, 2012; Kwapiszewski & Lee Wallace, 2011). A

4-month trial found that a brief provider visit, followed

by a phone and mail intervention, resulted in 40% of par-

ticipants achieving a reduction in BMI z scores, compared

with only 10% who received usual care (Saelens et al.,

2002). Another study has reported positive trends in a

small sample of adolescents (Lane-Tillerson, Davis,

Killion, & Baker, 2005).

The present study examined two family-based LMPs

developed to treat underserved urban and rural youth with

obesity. Adolescents and caregivers were enrolled in a 1-

year randomized trial that compared an intensive (23-ses-

sion) Group LMP, developed at an academic medical

center, with a brief (6-session) Self-Guided LMP, the

latter which could be a model for use in primary care.

Prior studies of adults and adolescents have reported that

higher intensity lifestyle counseling (i.e., more treatment

visits) induces greater weight loss than a low-intensity in-

tervention, which led us to predict that intensive Group

LMP would induce a greater percentage reduction in BMI

at 1 year (Moyer, 2012). At the same time, we wished to

estimate the amount of weight loss that could be achieved

with the innovative less intensive self-guided approach.

Methods
Participants

Participants were 12–16-year-old males and postmena-

rcheal females with a BMI� 28 kg/m2. An urban, primarily

African American, sample was recruited at The Children’s

Hospital of Philadelphia (CHOP) and a rural Caucasian

sample at the Geisinger Health System (GHS) in Danville,

PA. Participants were recruited from primary care elec-

tronic medical records, physician alerts in the electronic

medical record, and public service announcements.

Written informed consent was obtained from parents and

assent from the adolescents. Adolescents and their parent

or guardian completed a behavioral screening conducted

by a psychologist to identify significant psychopathology

and to determine motivation for participating in the

study. Candidates underwent a medical screening to rule

out contraindications to treatment. These included cardio-

vascular disease (including arrhythmias), type 1 or 2 dia-

betes mellitus, psychiatric disorders (such as major

depressive disorder and behavioral disorders), pregnancy,

use of a weight-loss medication or a weight loss of �5 kg in

the prior 6 months, use of medications promoting weight

gain (e.g., oral steroids), or cigarette smoking (as described

in Figure 1). (Because this was the first assessment of those

two interventions in a primary care setting, we selected a

participant sample with less severe co-morbid conditions,

before undertaking a trial with a typical clinic population.)

This study was approved by the institutional review boards

at the two sites (ClinicalTrials.Gov Identifier:

NCT01073215).

Procedures

A total of 306 candidates applied for entry to the study,

and a total of 173 were found eligible and randomized to

Self-Guided LMP or Group LMP in a 1:1 ratio via a per-

muted block randomization design, stratified by site. The

data for the 169 randomized participants who attended

at least one treatment session were used in the analyses

(see Figure 1).

Interventions

Adolescents in both treatment conditions received the

same 12-month comprehensive family-based LMP curricu-

lum. The LMP was delivered following detailed treatment

manuals provided to adolescents and parents (or
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guardians) (Wadden & Berkowitz, 2001), which were writ-

ten at a fifth-grade reading level. All adolescents were

asked to consume a nutritionally balanced diet of 1300–

1500 kcal/day, according to the United States Department

of Agriculture (USDA) MyPyramid guidelines (USDA,

2009) to increase physical activity to 60 min or 10,000

steps daily, and to decrease sedentary behaviors to fewer

than 2 hr daily (Wadden & Berkowtiz, 2001; Wadden et

al., 1990). The program included the following: Self-mon-

itoring of food and calorie intake, as well as target goals;

physical activity; stress management; stimulus control;

problem solving; contingency management; cognitive

restructuring; and social (parental) support, as described

by Butryn et al. (2010). To facilitate daily recording of food

intake and physical activity, adolescents were compensated

up to $3 for each weekly record completed.

Both Group and Self-Guided LMP participants had

six scheduled clinic visits (�45 min each) at which the

parent and adolescent dyad met with a health coach (e.g.,

nurses and nurse practitioners, dietitians, masters’ level

counselors, or doctoral level psychologists) for an individual

family meeting. Participants were taught both by face-to-face

meetings and by review of the manual. Counseling dur-

ing these visits promoted adherence to the study’s diet

and physical activity goals. Parents and teens in the

Self-Guided LMP condition were instructed to read and

complete the lessons in the treatment manual and review

them together on a weekly basis at home.

Parents and teens in the Group LMP were provided 17

additional in-clinic group visits at which they reviewed

their progress in completing the lessons from the treatment

manual, had interactive discussions around eating and

physical activity topics, and received peer support.

Parents met in separate group sessions, which ran concur-

rently with their child’s group.

Certification of Interventionists and Treatment Fidelity

Health coaches were trained to deliver both Self-Guided and

Group LMP by completing about 20 hours of initial face-to-

face training meetings along with review of interventionist

and participant manuals. They successfully completed two

sessions of the Group LMP and one session of Self-Guided

Figure 1. Consort diagram describing the flow of participants through each stage of the randomized trial.
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conditions, as observed by senior clinicians. Coaches at-

tended regularly scheduled team meetings, led by senior

clinicians, to review their adherence to the protocol.

Outcome Measures

Weight was measured (using a digital scale) at each of the

major assessments (i.e., baseline and months 6 and 12).

Height and waist circumference were measured following

standard techniques (World Health Organization, 1989).

The primary efficacy measure was percentage change in

BMI (kg/m2) from baseline to month 12. Secondary out-

comes included changes in BMI and BMI z-score (Centers

for Disease Control and Prevention, 2005) and the propor-

tion of subjects achieving reductions in BMI of �5 or

�10% (i.e., clinically meaningful indicators of weight

loss), and waist circumference. Adherence to the LMP

was assessed indirectly by tracking attendance at sessions.

Psychosocial and physiologic measures that were collected

are not examined in this report.

Data Analysis

The primary hypotheses were that participants in Group

LMP would achieve a greater percentage reduction in initial

BMI at months 6 and 12 than those in Self-Guided LMP.

This measure controls for changes in height over time and

for differences in baseline BMI. Secondary outcomes in-

cluded change in BMI and BMI z-score (Epi Info, 2002).

For the primary outcome, repeated measures mixed effects

models were fitted that included condition as the between

subjects factor and time (changes from baseline to months

6 and 12) as the within subjects factor, adjusted for site.

Sensitivity analyses were conducted that fit mixed models

that used baseline carried forward and last observation car-

ried forward approaches in which missing data were

replaced by the participant’s baseline body weight or last

body weight obtained, respectively.

A secondary hypothesis was that within both the

African American urban adolescents at CHOP and within

the rural Caucasians at GHS, Group LMP would result in

greater percentage change in BMI compared with Self-

Guided LMP. Two mixed model analyses were conducted

to assess percentage change in BMI between conditions

within urban African-Americans at CHOP and within

rural Caucasians at GHS.

In an exploratory analysis, the relationship between at-

tendance and losing �5 or �10% of initial BMI was exam-

ined using Fisher’s exact tests. Attendance was represented

as a binary variable based on a median split within condi-

tion. For all analyses, the significance level (a) was equal to

0.05. Analyses were conducted using SAS, version 9.2.

Results
Study Sample and Retention

Baseline characteristics of the 169 (92 urban at CHOP, 77

rural at GHS) participants who attended at least one treat-

ment session are presented in Table I. There were no sta-

tistically significant differences between treatment

conditions or sites on any of the baseline measures.

Seventy-seven percent of participants were female. Forty-

seven percent self-identified as African American, 47% as

Caucasian, and 5% as being of more than one ethnicity (see

Table I). Participants had a mean (SD) age of 14.6 (1.4)

years and a BMI of 36.7 (5.2) kg/m2. Parental education

levels are described in Table I. At month 12, overall reten-

tion was 67.5%. There was a significant difference in re-

tention between groups, with 75% for group LMP and 60%

for self-guided (p¼ 0.04, see Figure 1). However, the

mixed model analysis was used to take into account attri-

tion related to observed variables (e.g., condition). There

were no statistically significant differences in retention be-

tween sites at month 12 (CHOP 73%, GHS 61%;

p¼ 0.10).

Percentage Reduction in BMI

At month 12, participants in Group LMP achieved a mean

(SE) reduction in initial BMI of 1.31% (0.95) compared

with 1.17% (0.99) for those in Self-Guided LMP. The dif-

ference between groups was not statistically significant

(condition p¼ 0.75, time p¼ 0.01, time*condition

p¼ 0.67) (see Table II and Figure 2). Collapsed across

the two conditions, mean reduction in initial BMI at

month 12, for the entire sample was 1.2% (0.69%)

(p¼ 0.01). As shown in Table I, there also were no statis-

tically significant differences between conditions in changes

in BMI (kg/m2), BMI z-score, weight (kg), height (cm), or

waist circumference at months 6 or 12 (ps > 0.71).

The baseline carried forward analysis revealed similar

results as the mixed-effects model. Percentage reductions

in initial BMI at month 6 were 2.0% (0.49%) for Group

LMP and 1.3% (0.47%) for Self-Guided LMP (p¼ 0.31),

and at month 12, they were 0.88% (0.70%) and 0.53%

(�0.67%), respectively (p¼ 0.72). Similar results were ob-

tained with the last observation carried forward analysis.

Secondary Outcomes

Within-Group Differences at Urban and Rural Sites

Based on the mixed model analyses, there were no signif-

icant differences between the Group LMP and Self-Guided

LMP conditions in percentage change in BMI at month 12

within urban African-Americans at CHOP or within rural

Caucasians at GHS. Similarly, there were no significant
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differences at month 12 between Group LMP and Self-

Guided LMP in BMI (kg/m2), BMI Z-score, weight (kg),

height (cm), or waist circumference within urban African-

Americans at CHOP or within rural Caucasians at GHS

(ps > 0.18) (data not presented).

Categorical Weight Loss

At month 12, 18.5% of participants in the Group LMP and

12.5% of those in the Self-Guided LMP lost �5% of their

initial BMI (p¼ 0.29). Corresponding values for losing

�10% of initial BMI were 8.6 and 5.7%, respectively

(p¼ 0.55). Similar results were found at both sites (data

not presented). (These analyses assumed that participants

with missing data at month 12 lost no weight.)

Attendance and Percentage Reduction in BMI

A median split analysis for low vs. high attendance in the

Self-Guided LMP sessions (i.e., adolescents with low atten-

dance attended four or fewer of six clinic sessions) showed

that attendance was significantly associated with achieving

Table I. Baseline Characteristics for Participants Assigned to Group LMP and Self-Guided LMP

Group LMP Self-guided LMP

N¼81 N¼88

Characteristics, mean (SD) Total sample CHOP N¼45 GHS N¼36 CHOP N¼47 GHS N¼41

Age, (year) 14.6 (1.4) 14.5 (1.5) 14.7 (1.3) 14.3 (1.5) 14.9 (1.4)

Weight, (kg) 100.5 (18.8) 100.4 (20.1) 98.7 (17) 101.1 (17.4) 101.7 (21)

Height, (cm) 165.2 (7.6) 165 (8) 165.8 (7) 163.8 (7.6) 166.2 (7.5)

BMI (kg/m2) 36.7 (5.2) 36.6 (5) 35.8 (5.2) 37.5 (5) 36.6 (5.8)

BMI Z-score 2.3 (0.3) 2.4 (0.3) 2.3 (0.3) 2.4 (0.3) 2.3 (0.3)

Waist circumference, cm 111 (13.3) 108.5 (13.5) 113.2 (12.9) 109.9 (11) 113.2 (15.7)

Maternal BMI 36.6 (7.6) 37.8 (7.5) 34.5 (7.8) 35.6 (7.2) 38.3 (7.5)

Characteristics, N (%)

Sex, female 130 (76.9%) 34 (75.6%) 28 (77.8%) 38 (80.9%) 30 (73.2%)

Race N (%)

Caucasian 79 (46.7%) 4 (8.9%) 34 (94.4%) 1 (2.1%) 40 (97.6%)

African American 79 (46.7%) 35 (77.8%) 0 (0%) 43 (91.5%) 1 (2.4%)

Native American 1 (0.6%) 1 (2.2%) 0 (0%) 0 (0%) 0 (0%)

Unknown 2 (1.2%) 2 (4.4%) 0 (0%) 0 (0%) 0 (0%)

More than one race 8 (4.7%) 3 (6.7%) 2 (5.6%) 3 (6.4%) 0 (0%)

Ethnicity, Hispanic 4 (2.4%) 3 (6.7%) 0 (0%) 1 (2.1%) 0 (0%)

Parental education N (%)

High School or less 55 (32.5%) 14 (31.1%) 17 (47.2%) 13 (27.7%) 11 (26.8%)

Some College 98 (58%) 26 (57.8%) 18 (50%) 30 (63.8%) 24 (58.5%)

College or more 16 (9.5%) 5 (11.1%) 1 (2.8%) 4 (8.5%) 6 (14.6%)

Table II. Changes in Degree of Obesity From Baseline to Months 6 and 12 for Adolescent Treated With Group LMP or Self-Guided LMP

Variable (change)

Baseline to month 6 Baseline to month 12

Group LMP

M (SE) �

Self-guided

LMP M (SE) �

Difference

between conditions

mean (CI)

Group

LMP M (SE) �

Self-guided

LMP M (SE) �

Difference between

conditions

mean (CI)

Difference

between conditions

p-value

BMI, Percentage �2.67 (0.67) �2.13 (0.69) 0.54 (�1.35, 2.43) �1.31 (0.95) �1.17 (0.99) 0.14 (�2.58, 2.86) 0.92

BMI, kg/m2
�0.94 (0.24) �0.77 (0.25) 0.16 (�0.53, 0.85) �0.45 (0.35) �0.38 (0.36) 0.08 (�0.92, 1.07) 0.88

BMI z-score �0.11 (0.02) �0.09 (0.02) 0.02 (�0.03, 0.07) �0.12 (0.03) �0.12 (0.03) 0.00 (�0.08, 0.07) 0.91

Weight, kg �1.81 (0.67) �1.61 (0.70) 0.20 (�1.71, 2.11) 0.61 (0.98) 0.40 (1.04) �0.21 (�3.03, 2.61) 0.89

Height, cm 0.61 (0.15) 0.66 (0.15) 0.05 (�0.37, 0.48) 1.42 (0.27) 1.32 (0.28) �0.10 (�0.86, 0.66) 0.79

Waist circumference, cm �3.57 (0.77) �2.31 (0.78) 1.26 (�0.91, 3.43) �2.87 (1.01) �3.41 (1.05) �0.54 (�3.42, 2.34) 0.71

Note. M (SE) � refers to Mean Change from baseline to time point indicated with corresponding standard error. CI refers to the 95% confidence interval around the between

condition mean difference (e.g., Mean Self minus Mean Group).
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a �5% reduction in BMI at month 12. None of the low

attendees met this criterion compared with 22% of high

attendees (p¼ 0.0021). A similar analysis for Group LMP

(i.e., low attendees attended 17 or fewer sessions of a pos-

sible 23 sessions) revealed that only 8% of low attendees

lost �5% of initial BMI at month 12, compared with 27%

of high attenders (p¼ 0.045) (see Figure 3). Similar find-

ings were obtained for adolescents obtaining �10% reduc-

tion in BMI at month 12.

Discussion

The principal finding of this study was that an intensive

LMP (Group LMP) and a less intensive home-based pro-

gram (Self-Guided LMP) produced similar weight losses

(i.e., percentage reduction in BMI) at 1 year. BMI decreased

by 1.31% (0.95) and 1.17% (0.99), in the two groups,

respectively. More than half the adolescents either lost

weight or maintained their baseline BMI at month 12.

The weight losses observed in the two conditions are sim-

ilar to those observed in previous studies of lifestyle mod-

ification for adolescents with obesity (Barlow, 2007;

McGovern et al., 2008; Oude Luttikhuis, et al., 2009;

Whitlock, O’Connor, Williams, Beil, & Lutz, 2010). Of

note, 18.5% of participants in the Group LMP and

12.5% of participants in the Self-Guided LMP lost 5% or

more of their initial BMI (p¼ 0.29), a common criterion of

success.

The Self-Guided LMP was specifically designed to be a

brief in-clinic intervention (six sessions over 12 months)

with primarily home-based behavior change efforts by ad-

olescents and caregivers. This study is among the few tests

of this approach compared with the more intensive Group

LMP, which has been the gold standard in adolescent

intervention studies. (Steele et al., also have recently devel-

oped a brief approach [Steele et al., 2012].) Our Self-

Guided LMP may be useful for weight management in

primary care, delivered by health coaches, as it required

only six clinic visits, compared with 23 in the Group LMP.

The present findings await replication to confirm the po-

tential benefit of the Self-Guided LMP for youth with obe-

sity treated in primary care.

Our hypothesis that the more intensive Group LMP

would produce a greater reduction in initial BMI than Self-

Guided LMP was not supported. A possible explanation is

that the six Self-Guided LMP sessions, combined with fam-

ilies reviewing intervention materials at home, provided a

critical threshold dose of therapy, similar to the more in-

tensive in-clinic Group LMP. However, data regarding ad-

herence to home sessions in the Self-Guided LMP are not

available. In addition, the treatment was delivered primarily

by professionals typically working in pediatric clinics (i.e.,

nurses, dietitians, and master’s level counselors) rather

than primarily by doctoral level psychologists who are ex-

tensively trained in behavioral weight management.
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Figure 3. Median split demonstrating percentage of participants in

Self-Guided and Group LMP who lost greater than 5% and greater

than 10% of initial BMI at month 12 based on session attendance.

For Self-Guided, attendance was defined as high (5–6 sessions) or

low (�4 sessions). For the Group condition, attendance was defined

as high (18–23 sessions) or low (�17 sessions). Attendance was sig-

nificantly associated with achieving �5 or �10% BMI reduction from

baseline to month 12 for both Self-Guided and Group LMP.

Figure 2. Percentage reduction in initial BMI at month 6 and month

12 for participants treated by Self-Guided (diamonds) or Group

(squares) family-based LMP. There were no significant differences be-

tween the two treatment conditions at month 6 or month 12.
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Clinic session attendance (a measure of treatment ad-

herence) in both LMP conditions was associated with sig-

nificantly greater weight loss, using the 5 and 10%

responder categories. Greater adherence to treatment is

an important goal, as it appears to facilitate clinically sig-

nificant weight loss (Berkowitz, Wadden, Tershakovec, &

Cronquist, 2003; Wadden et al., 2005, 2009). Additional

research is needed to identify methods to foster treatment

adherence.

The strengths of the study include the treatment of

medically underserved, urban African American and rural

Caucasian adolescents from diverse geographic locations

using an LMP designed to be implemented by staff typically

working in pediatric primary care settings. One limitation

of the current study was the higher level of attrition in the

Self-Guided LMP compared with the Group LMP. Given

the 75% retention rate in the Group LMP, future studies

may seek to combine the successful components of the two

treatment conditions to improve retention of adolescents

receiving weight loss treatment. The study did not include

youth with serious co-morbid conditions, such as diabetes

mellitus or psychiatric illness (e.g., major depressive disor-

der, behavioral or academic problems), because we did not

have the resources to provide appropriate pediatric or

mental health care. Thus, our findings cannot be general-

ized to youth with more serious co-morbid conditions.

Studies are needed which include youth with medical

and psychiatric illness, as encountered in routine pediatric

practices.

The present results for Self-Guided LMP provide initial

support for using LMPs for adolescents with obesity in

pediatric primary care settings where overall health care

is coordinated. The use of the brief Self-Guided LMP

with six clinic visits and materials to be reviewed in the

home setting is consistent with the need for novel, practical

interventions within pediatric primary care. This treatment

model requires further study in larger community-based

studies of typical patient populations. In addition, the

Self-Guided LMP should be compared with other low-in-

tensity interventions delivered using electronic media, in-

cluding use of the Internet (Harvey-Berino et al., 2010;

Tate, Jackvony, & Wing, 2003) and smartphones

(Donnelly et al., 2007).

In summary, both the Group-LMP and Self-Guided

LMP were effective in reducing BMI in adolescents with

obesity. Given its brevity, the Self-Guided LMP offers an

innovative, feasible, and potentially cost-effective approach

to weight management that is adaptable for primary care

settings. This efficient model may be broadly disseminated,

yet tailored to the needs of individual families. Future re-

search is needed to confirm the effectiveness of this

approach and to extend the duration of treatment to facil-

itate the maintenance of weight loss.
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