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Abstract
Background: Obesity in adolescents has been difficult to treat. Preliminary evidence has demonstrated the
effectiveness of residential treatment programs in producing weight loss, although the optimal method for this type of
program is unknown.
Method: Five students, (13-17 years old) participated in a residential health and wellness program for the
treatment of obesity.
Results: Significant improvement in BMI, cardiovascular and strength indicators and attention was found as well
as uniform indication of satisfaction with the program in teaching skills for maintenance of weight loss and healthy
lifestyle.
Discussion: This study adds to the evidence that residential weight-loss programs may be effective in improving
the health and fitness of obese adolescents and provides preliminary evidence for the effectiveness of this type of
program in the treatment of obese adolescents
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Introduction
Obesity in adolescents is a major health concern in the United
States, with 32% of children and adolescents aged 2 to 19 years old
considered overweight or obese (age specific body mass index (BMI)
> 85th percentile) [1]. The high prevalence is concerning because obese
children are more likely than their normal weight peers to experience
negative health outcomes such as diabetes , high blood pressure and
coronary heart disease [2-4]. In addition, many negative psychological
outcomes, such as depressive symptoms, lowered life satisfaction and
problematic alcohol use patterns are associated with childhood obesity
[5].
Obesity in adolescents has proven difficult to treat. Commonlyemployed treatments include behavioral interventions, pharmacological
treatments and weight-loss surgeries. Behavioral interventions in
schools or specialty health care settings have been shown to produce
small to moderate (0.4 – 3.3 kg/m2 ) changes in BMI measured 6-12
months post-treatment, while one year of pharmacological treatment
combined with behavioral interventions resulted in small (0.85 kg/
m2 for orlistat) or moderate (2.6 kg/m2 for sibutramine) reductions in
BMI following treatment. Bariatric surgery has been shown to result
in substantial decreases (5.0 to 10.1 kg/m2) in BMI 6-12 months postsurgery. However, weight re-gain seen one to three years post-surgery
is viewed as problematic [6].
More recently, residential treatment programs have been suggested
as another option for the treatment of childhood and adolescent
obesity. Preliminary research has found such programs to be effective
in achieving weight loss [7-9], however, little is known about the
optimal approach to promote positive outcomes in these programs.
One recently established program, Mind Stream Academy, is a
four-month health and wellness residential program for overweight
and obese teens. It combines education with fitness, nutrition and
counseling programs as well as the therapeutic techniques of Equine
Assisted Psychotherapy (EAP) and Neurofeedback in a residential
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environment. The purpose of the current study was to examine the
potential effectiveness of the initial 16-week pilot of the program
at improving weight-related measures, cognitive performance and
psychological outcomes in a preliminary sample of adolescents. We
hypothesized that the individuals who participated in the 16-week
program would show an improvement in weight-related measures,
strength, cardiovascular fitness and measures of cognitive performance.

Methods
Participants
Participants were the initial 5 adolescents (4 females) aged 13-17
years (M =15.6 years) who participated in MindStream Academy’s
program. Baseline BMI for this sample ranged from 49.2 to 31.8 with
an average of 39.9. Participants began the program March 1, 2011 and
completed the program June 17, 2011.

Intervention
MindStream Academy is a co-educational boarding school for
teens. The program is at least one semester (4 months) in duration.
The stated goals of the program are to help teens achieve a healthy
weight, get fit and build their self-esteem. These goals are achieved
through experiential therapies, such as Equine Assisted Psychotherapy
(EAP) and Neurofeedback, nutrition education, fitness, and family
counseling. MindStream accepts all teens who want to live a healthy
lifestyle, with no weight requirement. Typically, students range from
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13 to 19 years of age.
The typical day at MindStream begins with a period of physical
activity, followed by a healthy breakfast. After breakfast, participants
have individual counseling and students meet with their teachers for
academic sessions. These sessions are then followed by lunch. In the
afternoon, all students participate in a martial arts or cardiovascular
fitness session which is then followed by a combination of academics,
nutrition classes and team sports. Dinner follows these sessions. In the
evening, students finish schoolwork and are allowed free time. Other
optional activities include creative writing, culinary classes, fitness
classes such as Zumba, animal care, and various field trips.
Caloric intake is calibrated individually for each participant based
on gender, height and weight. A registered dietician (RD) develops all
the meal plans and the nutrition education curriculum. The course is
designed to teach students how to select and lightly prepare their own
food, the importance of portion sizes, making good food choices when
eating out, how to substitute ingredients in recipes and how to navigate
the grocery stores and understand food labels. Topics covered concern
for the overall health of the individual including the major components
of wellness and how it relates to food and nutrition. Students also gain
hands on experiences with culinary tasks. The goal of the course is to
provide knowledge and skills necessary to make healthy lifestyle choices
and encourage positive changes in nutrition and health behaviors.
The fitness program at MindStream is staged by certified personal
trainers, dance, martial arts and yoga instructors. The program combines
classroom instruction and field application of basic knowledge of
proper exercise programming and technique. It is designed to help
students improve their overall body movement, and to learn to enjoy
it. Physical activity is approximately 2 hours daily.
Equine Assisted Psychotherapy (EAP) is a solution-focused
therapeutic approach which takes place in a group setting with certified
EAP specialists and other students. All sessions involve a goal or task to
accomplish and basic rules for accomplishing those goals. EAP looks to
teach affection, assertiveness, problem solving skills, and improve self
esteem, teamwork, and communication skills.
Neurofeedback is a non-invasive therapeutic and behavioral
technique that has the goal of train brain functioning in order
to improve self-regulation. The biofeedback program includes
diaphragmatic breathing and monitoring of heart rate variability,
which has been found effective for treatment for many forms of stress
and anxiety. Therapies are administered by certified counselors who
have been trained by a licensed professional psychotherapist.
The counseling program was created by a team of licensed
professional counselors and has been run at elementary and middle
schools on the East Coast. Through these programs, students are
taught life skills which can be applied to work, school and personal life.
Students are expected to learn to become a better friend, helper and
person by relating to others in ways that will create friendships and
ultimately develop a more caring and friendly school.
Family involvement is crucial to the success of the teen in the
program. Families provide a support system for the teen. Families of
the students participate in bi-weekly phone/Skype counseling sessions,
and attend family weekends during the program.
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The Continuum of Care program is a follow-up plan for the
student to ensure that the changes that occur in the student’s life
will last a lifetime. Follow-up includes monthly phone calls from the
MindStream staff, a wellness weekend retreat at MindStream, a fitness
plan, nutrition tools and education and counseling.

Measures
The outcomes assessed included a wide range of physical,
performance and psychological measures. Outcome measures consisted
of the following categories; weight-related, cardiovascular, strength
and cognitive measures. Furthermore, satisfaction and psychological
outcome data was also collected through a questionnaire.

Body composition
Body composition measures included weight, BMI, and total body
circumference ht-related measures included weight, BMI, total body
circumference. Total body circumference was measured by summing
measurements from the neck, upper arm, forearm, chest, waist, hips,
thigh and calf.

Cardiovascular measures
Indications of cardiovascular health included resting heart rate and
heart rate recovery measured by the three-minute step test. The threeminute step test requires participants to step up and down on a step
for three minutes. The dependent variable is HR measured one minute
after the completion of the step test.

Strength
Measures of strength included lower and upper body strength
as measured by the one-minute chair to stand and standing sandbag
clean to press tests. In the chair to stand test, participants are given one
minute to perform as many squats as they can. Lower body strength
is measured by the number of squats completed in one minute. In
the sandbag clean to press test, participants are given one minute to
perform as many presses as they can. Upper body strength is measures
by the number of presses completed in one minute.

Attention
Measures of attention were assessed using the Qik-CPT, a
computerized visual continuous performance test developed for
assessing attention and impulse control. A simple visual target or nontarget is presented once every two seconds. During the 21-minute test,
the participant presses a button to respond to each target and does
not press the button for each non-target. Specific variables of interest
included Sustained Attention, Impulse Control, Response Time and
Consistency of Response.

Program satisfaction
Upon completion of the program, all participants provided details
regarding their experience at MindStream by completing an individual
interview with a program counselor. The interview included both
quantitative and qualitative items. Quantitative items were rated on a
scale from 1(not at all) to 10(extremely) and included questions such
as, “How prepared do you feel to maintain a healthy lifestyle and your
weight loss?”, “How satisfied do you feel with the program?”, and “How
likely are you to recommend this program to others?”. The qualitative
question was, “What are the most important things you learned from
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attending MindStream?”. The interview was conducted on the last day
of the program.

Table 2: Effect Sizes for Physical Outcome Measures.
Weight Loss

Data analysis
Related-samples Wilcoxon Signed Rank tests were used to compare
baseline and 16-week measures on all dependent variables. Effect sizes
were also calculated for the change in each of the dependent variables
to facilitate interpretation.

Baseline M (SD)

16-Week M (SD)

Effect Size (d)

251.2 0(38.00)

196 (24.83)

1.72

BMI

39.92 (6.50)

31.36 (6.12)

1.36

Inches

224.25 (13.19)

176.26 (13.16)

2.93

Note: Effect size (d) calculation from Cohen (1988).
Table 3: Raw Scores for Baseline and 16-Week Physical Performance Measures.

Results
Weight related measures
The five participants began the program with a mean BMI of
39.9 (SD = 6.5), ranging from 31.8 to 49.2. The weight of participants
ranged from 203 to 291 pounds (M = 251.2, SD = 38.0). Initial total
circumference measures ranged from 203 to 238 inches with an average
of 224.25 inches (SD = 13.19). After 16 weeks, average weight loss of
the sample was 55.2 pounds (SD = 20.68) and average BMI decreased
by 8.56 (SD = 2.03). Total body inches decreased by an average of
45.79 inches (SD = 8.72). Related-samples Wilcoxon Signed Rank tests
revealed that participants significantly lost weight (p < .05), decreased
their BMI (p < .05) and reduced total inches (p < .05) compared to
baseline measures. See Tables 1 & 2 for physical measurements for all
participants and effect size calculations.

Cardiovascular and strength
At baseline, the average resting heart rate (RHR) of participants was
84.8 (SD = 11.56) beats per minute (bpm) and the average HR recovery
was 124.00 (SD = 14.09) bpm after one-minute. The average decrease
in RHR at 16-weeks was 23 (SD = 6.75) bpm and average HR recovery
dropped to 88.20 (SD = 17.20) bpm. At baseline, the average mile time
was 22.31 minutes. After 16 weeks, the average mile time decreased
to 13.02 minutes. Wilcoxon Signed Rank tests revealed significant
decreases in RHR (p <.05), HR recovery at one minute post step-test
(p <.05) and mile time (p <.05) at 16-weeks compared to baseline. See
table 2 for individual scores.
At baseline, participants completed an average of 32.80 squats
(SD= 3.27) and 21.00 presses (SD = 5.87). After 16-weeks, average
squats increased to 63.40 squats per minute (SD = 18.39) and presses
increased to an average of 51.80 presses per minute (SD = 14.52).

1

2

3

4

5

Male

Female

Female

Female

Female

16

13

16

16

17

Baseline BMI

36.2

31.8

41.6

40.8

49.2

Baseline Weight

289

203

235

238

291

231.50

192

223.25

225.50

238.00

26.3

25.8

34

32.6

39.5

Gender
Age

Baseline Total Inches
16-week BMI
16-week Weight
16-week Total Inches
Weight Loss

206

165

192

190

234

184.00

157.25

178.25

180

193.50

83

38

43

48

57

BMI Change

-9.9

-6.0

-7.6

-8.2

-9.7

Inches Lost

47.50

34.75

45.50

45.50

44.50

Note: BMI- body mass index.
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HR Recovery
(bpm)

Squats

Presses
Mile
Time
(minutes)

2

3

4

5

Baseline

79

70

96

97

82

16-Week

62

49

68

80

50

Change

-17

-21

-28

17

-32

Baseline

116

105

136

139

124

16-Week

66

75

107

100

93

Change

-50

-42

-29

-39

-31

Baseline

33

33

30

30

38
62

16-Week

94

63

49

49

Change

61

30

19

19

24

Baseline

25

28

15

15

22

16-Week

63

62

42

31

61

Change

38

34

27

16

39

Baseline
16-Week
Change

19.30 17.50
8.30
9.00
(11.00) (8.50)

22.20
15.30
(6.90)

22.26
16.20
(6.06)

30.30
16.30
(14.00)

Note: RHR- Resting Heart Rate; HR - Heart rate; bpm- beats per minute
Table 4: Effect Size (d) for Performance Measures.
Baseline M (SD)

15-Week M (SD) Effect Size (d)

RHR (bpm)

84.80(11.56)

61.80(12.97)

1.87

HR Recovery (bpm)

124.00(11.88)

93.20(26.43)

1.61

Squats

32.80(3.27)

63.40(18.40)

2.82

Presses

21.00(5.87)

51.80(14.52)

3.02

Mile Time (minutes)

22.32(4.90)

13.02(4.02)

2.09

Note: Effect size (d) calculation from Cohen (1988); RHR – Resting Heart Rate;
HR – Heart Rate; bpm - beats per minute.

Related-samples Wilcoxon Signed Rank tests indicated significant
improvement of performance on both squats (p <.05) and presses (p
<.05). See Tables 3 & 4 for individual performances and effect sizes.

Cognition

Table 1: Baseline and 16-week Weight, BMI and Inches.
Participant Number

RHR(bpm)

1

All participants improved attention, decreased response time and
improved their consistency of response on the Qik-CPT. Relatedsamples Wilcoxon Signed Rank tests indicated significant improvement
in consistency of response (p < .05) and response time (p < .05). See
Table 5.

Final interview
Of the responses to the quantitative items, all responses were
positive regarding participant experiences during the program. The
average responses out of 10 (Mean (SD)) were 8.80 (1.30) for prepared
to maintain a healthy lifestyle/weight loss, 9.40 (.89) for satisfied with
the program and 9.40 (.89) for likely to recommend MindStream to
others. The responses to the question, “What are the most important
things you learned from attending MindStream?” were uniformly
positive and included responses such as “patience and balance”, “self-
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confidence, positive self-esteem, and self-discipline”, and “how to react
to certain problems in life.” Of the 5 participants, 4 mentioned learning
fitness skills and/or routines, and nutrition and/or proper eating habits.

Discussion
This study adds to the evidence that residential weight-loss
programs may be effective in improving the health and fitness of obese
adolescents and provides preliminary evidence for the effectiveness
of MindStream Academy for this purpose. All participants achieved
substantial weight loss, size reduction and improvement in measures
of cardiovascular health and strength. Furthermore, all participants
demonstrated substantial improvement on measures of attention and
consistency of response. Most impressively, all participants indicated
satisfaction with the program and confidence in their ability to
maintain a healthy lifestyle. Additional work is needed to better clarify
these findings, especially examination of a larger cohort of participants
and long-term outcomes (e.g. 12 months, 24 months).
Beyond improvements in physical measures, the students gave
uniformly positive ratings to the program. All students said that they
felt prepared to maintain their weight loss and healthy lifestyle, they
were satisfied with the program and they were likely to recommend the
program to others.
The current study is limited in several ways. A primary limitation
is the inclusion of just the first 5 participants. Response to a residential
treatment program may vary widely across individuals and additional
work is needed to identify those individuals most likely to benefit from
this type of intervention. Furthermore, as this was only the initial pilot
of the program, there is no long-term follow up data. It is unknown
whether participants will be able to maintain their weight loss and
lifestyle changes over time. Many studies in adults have shown that
behavioral and pharmacological treatments for obesity, while effective
in the short-term, result in substantial weight-regain after treatment
has ended [10]. Few studies have examined long-term effects of weight
loss treatments in adolescents, although it has been found that weight
regain is common for adolescents who receive bariatric surgery [6].
Prospective studies are needed to determine longer term outcomes.
Future studies should also examine potential improvements in
psychological and functioning (e.g. mood, eating pathology and selfesteem), reported behavioral changes from others such as parents or
teachers. Finally, no data was available on the ability of the program
to improve physiological outcomes often associated with obesity, such
as insulin resistance or blood pressure. Patients who undergo bariatric
surgery often show improvement in these important outcomes
[11,12] and a clearer determination of the relative benefits of different
treatment options for adolescent obesity will require such data.
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In summary, we examined the initial pilot of a 4-month health
and wellness program for obese adolescents and found preliminary
evidence for its effectiveness. This study serves as a starting point for
the investigation and development of residential treatment programs
for obesity. Further work is needed in this area to understand the
optimal treatment of obesity in adolescents.
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