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ABSTRACT
The purpose of this study was to determine the effectiveness
of a residential treatment program for adults and adolescents
with eating disorders across a wide spectrum of measures.
Data on body mass, eating disorder severity, depression, anxi-
ety, and two measures of quality of life were collected on 139
consecutively admitted adolescents and 111 adults at a resi-
dential treatment program (N = 250). The same measures were
completed at post-treatment. Group level analyses showed
that adults and adolescents improved on all measures ana-
lyzed. Only 1.7% of adolescents and 2.3% of adults were
below a Body Mass Index of 18.5 at discharge. Positive results
across diagnoses and ages are reported for three subscales of
the Eating Disorder Inventory-3, with clinical response rates
reported. Using clinical responder analyses, it was found that
for all individuals struggling with secondary issues, 74.7% were
responders on the Beck Depression Inventory-II, 41.0% on the
Beck Anxiety Inventory, 63.5% on a measure of quality of life,
and 95.8% were responders on the physical subscale and
72.6% on the mental subscale of the SF-36-v2. This study
suggests that residential treatment for eating disorders is effec-
tive at the group level, and it was effective for the majority of
individuals within the group.

Typically, treatment of eating disorders is delivered based on acuity, starting
with outpatient care, and moving on to intensive outpatient, day treatment or
partial residential, residential, and inpatient (Anzai, Lindsey-Dudley, &
Bidwell, 2002). The majority of research has been on the efficacy of pharma-
cological and psychological treatments at the individual outpatient level.
Results generally show that evidence-based interventions are moderately
effective for bulimia nervosa (BN) and binge eating disorder (BED), with
the efficacy for anorexia nervosa (AN) more limited (Couturier, Kimber, &
Szatmari, 2013; Spielmans et al., 2013; Vocks et al., 2010). While this infor-
mation is useful in determining first line interventions, there are a notable
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number of individuals who do not respond to outpatient psychological or
pharmacological interventions, warranting other treatment options.

Currently, more than 181 eating disorders treatment centers exist in the
United States (EDReferral.com, accessed May 22, 2014), 75 of which are
described as exclusively residential treatment centers or offering residential
as well as other services. Interestingly, the characteristics of these programs
are poorly understood (Frisch, Herzog, & Franko, 2006). The treatments
offered are difficult to compare and, with few exceptions (Bean et al., 2004;
Bean & Weltzin, 2001; Brewerton & Costin, 2011a, 2011b; McHugh, 2007),
outcomes are not known. Information about the effectiveness of these pro-
grams will not only help determine their value, but also help set benchmarks
for individual patients.

The largest effectiveness study to date presented data on 231 adults
diagnosed with an eating disorder who completed at least 30 days of resi-
dential treatment (Brewerton & Costin, 2011b). Patients completed measures
of eating disorder severity, depression, and eating behaviors prior to treat-
ment as well as at post-treatment. Body mass index (BMI) was completed
prior to and after treatment. BMI increased in anorexia nervosa patients
from 15.9 to 18.2 and there were significant reductions in disordered eating
and depression. Similar results were found for the patients diagnosed with
BN except that no change was seen for BMI. Long-term outcomes were
collected (M = 4.6 years, SD = 3.1 after treatment for AN, M = 3.8 years,
SD = 2.7 for BN patients) via the internet on 55% of the original sample.
Results showed a general maintenance of gains across diagnoses (Brewerton
& Costin, 2011a).

A similar study assessed 121 consecutive patients (mixed adults and
adolescents) at pre-treatment, 99 completed post-treatment, and 25 com-
pleted a 6-month follow-up (Bean & Weltzin, 2001). Significant improve-
ments were seen on most Eating Disorder Inventory subscales with results
maintained at follow-up. A more recent study tracked the outcomes in 80 of
114 (80%) consecutively admitted female adolescents and young adults (age
range 16–23) who were receiving residential treatment for eating disorders
(Delinsky et al., 2010). Certain analyses could be completed on all patients
because the data were collected as part of the daily program, such as weight,
but other measures completed by the patients at intake and discharge had
poor completion rates (36 of 80 participants). Significant improvements were
seen in primary variables including weight for those diagnosed with AN,
standardized measures of eating disorders, binge frequency, body checking
and avoidance, depression, and quality of life. Another study in a residential
treatment setting, examined 497 (452 completed and were included in ana-
lyses) adult and adolescent females diagnosed with BN who were treated in a
residential setting (Gleaves, Post, Eberenz, & Davis, 1993). Follow-up data on
binging and purging and a measure of eating disorder severity and quality of
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life were collected for 65 individuals at one year follow-up, 73 at 2-year
follow-up, and 47 at 3-year follow-up. Results were positive for those
included in the analyses. Yet another study examined 472 of 917 adult and
adolescent patients with pre- and post-treatment assessments who were being
treated for AN or BN; assessments were completed for 150 of the participants
three months after treatment (Lowe, Davis, Annunziato, & Lucks, 2003).
Measures of BMI, eating disorder severity, and depression improved across
time points with results generally maintained at follow-up.

In a residential eating disorders facility, patients were randomized to a
protocol of treatment as usual or Acceptance and Commitment Therapy plus
treatment as usual (Juarascio et al., 2013). The study included 140 adults
diagnosed with an eating disorder. Large significant improvements were seen
on measures of eating disorder severity and weight, but not on processes of
change measures. Group differences favoring Acceptance and Commitment
Therapy were seen on weight concern, shape concern, global eating pathol-
ogy, and amount eaten during eating challenges. Finally, individual analyses
for eating disorder severity showed that 38% of those in the Acceptance and
Commitment Therapy condition (vs. 17% in control) met the level of clini-
cally significant change.

To date, research has been useful in demonstrating the overall utility of
residential treatment programs. In general, these studies present the effective-
ness of residential treatment programs for one age group (adults or adoles-
cents) only; and in some cases only data on those who agree to participate are
presented, thus designating the trial more as an efficacy study rather than an
effectiveness study; data are often presented on a limited set of disorder
categories; data are presented on a limited number of measures; and generally
aggregated means are reported. In conclusion, this area of research would
benefit from additional and expansive effectiveness research.

To partially address limitations in previous studies, a data collection
program based on procedures recommended by the Academy for Eating
Disorders (AED) Task Force was used. The recommended assessment pro-
tocol includes: (a) determination of change in core symptoms (weight,
height, BMI, and frequency of binge eating and purging behaviors) and (b)
determination of change in four standardized self-report instruments (e.g.,
eating disorders, general quality of life, eating disorder quality of life, and
depression).

This study aimed to determine the effects of a residential eating disorder
program on all individuals diagnosed with AN, BN, or eating disorder not
otherwise specifics (EDNOS) who sought treatment during a 7-year period
from 2007 to 2014. The AED’s recommendations for data collection proce-
dures were incorporated into the protocol. Finally, data were analyzed at the
group level and clinically significant change criteria were used to analyze
changes at the individual level.
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Methods

Environment

Avalon Hills Eating Disorders Program is a for-profit facility in Northern
Utah that provides residential treatment for females 11 to 17 years of age
(adolescent home) and adults 18 and older (adult home). Patients must meet
the necessary criteria for medical stabilization before admission. The treat-
ment is multi-faceted with the primary psychosocial treatment modalities
including Cognitive Behavioral Therapy, Dialectical Behavior Therapy, and
Acceptance and Commitment Therapy. Treatment also includes experiential
interventions as well as a behavioral system where increasing privileges are
earned. Typically, patients participate in individual therapy twice a week,
daily group therapy, as well as family therapy once a week. The duration of
each patient’s treatment is variable and determined by the treatment team.

Participants

Two-hundred and fifty patients were included in the initial analyses. All
patients (N = 250) admitted were diagnosed with a DSM-IV eating disorder:
AN (48.4%, n = 121), BN (18.0%, n = 45), or EDNOS (33.6%, n = 84)
(American Psychiatric Association, 2000). The breakdown of adolescents by
diagnosis is as follows: AN (52.5%, n = 73), BN (10.8%, n = 15), or EDNOS
(33.6%, n = 51); and the breakdown of adults by diagnosis is as follows: AN
(43.2%, n = 48), BN (27%, n = 30), or EDNOS (29.7%, n = 33). Patients
included in this study were analyzed together as well as by age group.
Individuals ranged from 11 to 54 years old, (M = 19 years, SD = 6.23).
Patients were primarily White (92.8%), single (94.8%), and unemployed
(27.2%) or a student (50.2%). All patients completed the initial assessment,
but 205 (82%) completed discharge assessment.

Procedures

The collection, analyses, and publication of the following data was approved
by an institutional review board and informed consent/assent was signed at
admission. Patients in this study were admitted and discharged between July
2007 and January 2014. Computerized assessments were completed within a
week of admission and within 72 hours of discharge.

Measures

Beck Depression Inventory, 2nd edition
The Beck Depression Inventory, 2nd edition (BDI-II; Beck, 1996) is a 21 item
self-report measure assessing symptoms of depression. Total scores range
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from 0 to 64 with higher scores representing greater depression. The measure
has shown both good test-retest reliability (r = .93) and internal consistency
(Chronbach’s alpha = .91).

Beck Anxiety Inventory
The Beck Anxiety Inventory (BAI; Beck, Epstein, Brown, & Steer, 1988) is a
21-item self-report measure assessing symptoms of anxiety over the past
week. Scores range from 0 to 7 indicating minimal anxiety, 8 to 15 mild
anxiety, 16 to 25 moderate anxiety, and 26 to 63 indicating severe anxiety.
The measure has shown to have good test-retest reliability (rs >.75) and
internal consistency (Cronbach’s alpha = > .85).

Eating Disorder Inventory, 3rd edition
The Eating Disorder Inventory, 3rd edition (EDI-3; Garner, 2004) is a 91
item self-report assessment tool for individuals with eating disorders. In this
study, three eating-disorder specific subscales were analyzed (Drive for
Thinness, Bulimia, and Eating Disorders Risk Composite). Garner (2004)
reported good test retest reliability for the subscales Drive for Thinness at .95,
for Bulimia at .94 and for Body Dissatisfaction at .95, as well as good internal
consistency: between .63 and .96 for these subscales (Garner, 2004).

SF-36 Health Survey—Version 2
The SF-36Health Survey—Version 2 (SF-36v2;Ware, Kosinski, &Dewey, 2000) is
36-itemmulti-functional self-report assessment of physical andmental health and
well-being. It yields physical and mental health composite scores that are pre-
sented as t-scores (standardized scores). The measure has shown good reliability
for the physical composite score r = .93 as well as the mental composite score
r = .95. Test-retest reliability is good: .60-.81(Ware et al., 2000).

Eating Disorder Quality of Life (EDQOL)
The Eating Disorder Quality of Life (EDQOL; Engel et al., 2006) is a 25-item
self-report measure, assessing health related quality of life in an eating
disorder sample. The authors report one-week test-retest reliability at .93
for the total score. The measure has good support for its discriminant
validity, with an effect size of .42 (p < .01) when comparing an eating
disorder sample to diet and exercise sample and a non-eating disorder group.

Analytic approach

To provide more detailed information on these residents, the data were
broken down by age (12–17 = adolescent and 18+ = adult) and diagnosis
(AN, BN, ED-NOS). Pre- to post-treatment analyses were conducted by
disorder specific measures and by age. ANOVAs, with appropriate post hoc
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analyses, were conducted in order to examine significant improvements on
BMI as well as eating disorder symptoms per age group and disorder.
Additionally, a series of paired sample t-test were conducted to test for
statistically significant changes in depression, anxiety, quality of life and
general health from admission to discharge across diagnoses and ages.

Individual changes were also calculated. Patients included in this study varied
in their clinical presentations such that scores on self-report measures at time of
admissions may not have demonstrated dysfunction in that domain (e.g., low pre-
treatment score on BDI-II). Therefore, an inclusion score was utilized to deter-
mine individual analyses per measure. The inclusion score for individual change
analyses was determined by taking the clinical cutoff (as determined in validation
studies) and adding or subtracting its standard deviation based on the direction of
the measure. Inclusion cutoffs are shown in Table 1 for all measures. Analyses on
the EDI-3 subscales are reported by diagnosis and age group, as is presented in the
measures manual. The BDI-II, BAI, SF-36v2 subscales, and EDQOL did not vary
by diagnosis.

Participants with scores that met inclusion criteria were used in data
analyses employing clinically significant change criteria (Jacobson, Follette,
& Revenstorf, 1984; Jacobson & Truax, 1991). This study used the Criterion
A from Jacobson et al. to determine clinically significant change based on
two criteria, (a) the score at post-treatment should be equal to, or greater
than, two standard deviations of improvement from the included sample
mean (Table 1), and (b) the change in pre- to post-treatment scores needs to
be equal to, or greater than, the reliable change index (RCI) score. The RCI is
the amount of change needed from pre- to post-treatment, which will exceed

Table 1. Inclusion cutoffs for clinically significant change analyses.
Diagnosis Measure M SD Inclusion score

Adolescents
AN Drive for Thinness 17.89 8.90 8.99

Bulimia 5.63 6.11 N/A
BN Drive for Thinness 20.72 6.80 13.92

Bulimia 16.59 8.93 7.66
EDNOS Drive for Thinness 20.79 6.87 13.92

Bulimia 9.77 7.87 N/A
Adults
AN Drive For Thinness 19.61 7.82 11.79

Bulimia 8.53 6.09 N/A
BN Drive for Thinness 21.49 5.68 15.81

Bulimia 20.40 7.27 13.13
EDNOS Drive for Thinness 21.24 6.95 14.29

Bulimia 10.54 7.97 N/A
All residents BDI-II 26.57 12.15 14.42

BAI 25.76 11.42 14.34
PCS 49.12 10.45 38.67
MCS 48.96 10.67 38.29
EDQOL 49.50 18.24 31.26
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measurement error and demonstrate a reliable change in symptoms
(Jacobson & Truax, 1991). See Table 2 for scores used in clinically significant
change analyses. Treatment responders met formal criteria of clinically sig-
nificant change and non-responders did not. The Bulimia subscale of the EDI-
3 could only be calculated for those with a BN diagnosis, because for all other
groups the standard deviation was equal to or greater than the mean scores.

Results

Adolescent body mass index

All pre- to post-treatment changes across measures for adolescents only are
presented in Table 3. BMI was compared from pre- to post-treatment by age
group and by diagnoses. Specifically, we examined residents’ BMI below the
underweight cutoff (defined as less than 18.5) at time of admissions and time
of discharge. At the time of admissions 54.0% of all adolescents admitted
were below the 18.5 threshold, whereas 1.7% were at discharge. By diagnosis,
65 adolescent residents (89%), diagnosed with AN were below the 18.5
threshold at intake, 3.2% were still below at post-treatment. Of adolescents
diagnosed with BN, none were below the cutoff at time of admissions.
Finally, for those diagnosed with EDNOS, 10 (19.6%) were below the 18.5
threshold at intake and no adolescent residents were below 18.5 at discharge.

Group level analyses support what was found individually. A repeated
measures ANOVA was conducted for the adolescent group by disorder
(AN, BN, EDNOS) and time (pre-treatment, post-treatment). Results showed
a significant main effect for body mass index scores from time of admissions

Table 2. Means, standard deviations, and Standard Errors of Measure (SEM) used for deriving
Clinically Significant Change (CSC) and Reliable Change Index (RCI) scores by diagnosis.
Diagnosis Measure N Mean SD SEM CSC score RCI score

Adol-AN DT 51 21.24 5.16 1.37 10.92 8.32
Bulimia * * * * * *

BN DT 11 23.45 3.14 1.13 17.17 12
Bulimia 14 17.50 6.84 1.93 3.82 5.35

EDNOS DT 34 23.06 4.27 1.50 14.52 7.00
Bulimia * * * * * *

Adult-AN DT 41 22.65 4.29 1.42 14.07 3.82
Bulimia * * * * * *

BN DT 21 24.30 2.81 1.22 18.68 7.32
Bulimia 26 23.31 5.64 1.95 12.03 5.82

EDNOS DT 28 23.40 3.9 1.29 15.6 5.25
Bulimia * * * * * *

All residents BDI-II 196 33.15 10.50 2.73 12.15 6.10
BAI 117 28.88 10.05 7.11 8.78 2.18
PCS 27 32.46 3.98 1.05 40.32 12.36
MCS 197 20.66 9.60 2.15 39.86 7.86
EDQOL 194 54.63 14.66 5.34 25.31 5.34

Note: DT = Drive for Thinness Scale
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to time of discharge F (2, 112) = 116.8, p < .001. A significant main effect by
eating disorder F (2, 112) = 63.6, p < .001 and a significant interaction
between time and eating disorder diagnosis F (2, 112) = 37.1, p < .001, was
found. Using a Bonferonni correction, post hoc analyses for time showed
significant increases in BMI for AN t (61) = −19.40, p < .001; and ED-NOS,
t(40) = −6.84, p < .001; but not BN t (11) = −.97, p = .35. The small sample
size for some of these groups should be noted.

Adult body mass index

All pre- to post-treatment changes across measures are presented for adults
only in Table 4. Identical analyses were conducted for adults. Again, using a
cutoff score of less than 18.5, BMI was compared from pre- to post-treat-
ment. For adults across disorders 41.4% were less than the BMI threshold of
18.5 at intake, with 2.3% at discharge. Moreover, of the adults diagnosed with
anorexia (n = 40) 83.3% were less than the threshold at time of admission. By
discharge 5.1% were less than the threshold. Only two adults (6.7%)

Table 3. Primary outcomes admissions to discharge for adolescents.

Measure
Total

mean (SD)
Adolescents
AN mean (SD)

BN
mean (SD)

EDNOS
mean (SD)

Outcomes
BMI
Admit (n = 139) 18.58 (2.73) 16.79 (1.48) 22.53 (2.43) 19.99 (2.08)
Discharge (n = 115) 21.30 (1.73) 20.47 (1.19) 23.08 (1.73) 22.04 (1.71)

BDI
Admit (n = 129) 26.49 (13.44) 25.44 (12.36) 26.73 (13.45) 27.85 (14.96)
Discharge (n = 105) 6.61 (9.96) 6.76 (9.66) 4.10 (4.41) 7.14 (11.62)

BAI
Admit (n = 122) 20.95 (13.06) 21.23 (12.89) 23.21 (12.49) 19.79 (13.67)
Discharge (n = 101) 10.94 (10.34) 11.09 (9.52) 8.00 (7.66) 11.53 (12.14)

EDI-3 DT
Admit (n = 132) 17.61 (8.62) 17.24 (8.35) 18.07 (9.71) 18.00 (8.80)
Discharge (n = 111) 5.24 (6.42) 4.25 (5.66) 3.82 (2.86) 7.35 (7.85)

EDI-3 Bulimia
Admit (n = 132) 4.98 (6.81) 3.19 (5.42) 16.80 (7.12) 3.86 (4.63)
Discharge (n = 111) 1.23 (2.21) 0.87 (1.62) 3.18 (4.00) 1.24 (2.13)

EDI-3 Risk
Admit (n = 132) 48.41 (23.13) 45.22 (21.99) 61.00 (26.15) 48.98 (22.84)
Discharge (n = 111) 17.69 (17.62) 15.75 (16.31) 15.36 (11.72) 21.70 (20.68)

EDQOL
Admit (n = 131) 41.19 (18.47) 39.38 (15.62) 39.47 (19.86) 44.29 (21.52)
Discharge (n = 111) 15.35 (15.76) 15.24 (16.07) 12.27 (17.60) 16.46 (14.97)

SF-36 Physical
Admit (n = 131) 51.66 (8.23) 51.36 (7.87) 53.54 (6.53) 51.51 (9.24)
Discharge (n = 110) 55.06 (5.06) 54.72 (5.19) 56.62 (4.61) 55.06 (5.06)

SF-36 Mental
Admit (n = 131) 28.11 (13.45) 29.19 (12.88) 27.38 (10.34) 26.82 (15.11)
Discharge (n = 110) 47.27 (9.92) 47.64 (9.64) 49.11 (7.61) 46.11 (11.03)

Note: BMI- Body Mass Index; EDI-3 = Eating Disorders Inventory-3; BDI: Beck Depression Inventory; BAI: Beck
Anxiety Inventory; EDQOL = Eating Disorder Quality of Life; SF-36 Short Form Health Questionnaire

EATING DISORDERS 231

D
ow

nl
oa

de
d 

by
 [

U
ta

h 
St

at
e 

U
ni

ve
rs

ity
 L

ib
ra

ri
es

] 
at

 1
4:

57
 1

9 
M

ay
 2

01
6 



diagnosed with BN were below the cutoff at admissions and no adults were
below the cutoff at discharge. Finally, of adult residents diagnosed with
EDNOS (n = 29) 87.9% were below the 18.5% threshold at admissions and
0% were below the cutoff at discharge.

Analyses revealed a significant main effect for BMI scores from time of
admissions to time of discharge F (2, 83) = 54.7 p < .001. A significant main
effect by eating disorder F (2, 83) = 12.82, p < .001 and a significant
interaction between time and eating disorder diagnosis F (2, 83) = 15.71,
p < .001 were found. Using a Bonferroni correction for multiple compar-
isons, post hoc analyses showed that differences exists between pre-treatment
and post-treatment for adult patients diagnosed with AN t (38) = −12.66,
p < .001, and EDNOS, t (23) = −2.93, p = .008, but not for BN t(22) = –.82,
p = .42. Again, note small sample sizes.

Adolescents Eating Disorder Inventory-3

EDI-3 differences between admission and discharge on three subscales were
examined. Results for the Drive for Thinness subscale showed a significant

Table 4. Primary outcomes admissions to discharge for adults.

Measure
Total

mean (SD)
Adults

AN mean (SD)
BN

mean (SD)
EDNOS

mean (SD)

Outcomes
BMI
Admit (n = 111) 19.81 (4.85) 16.84 (2.16) 22.32 (4.48) 21.85 (5.70)
Discharge (n = 86) 22.46 (3.10) 21.12 (1.52) 23.07 (2.56) 24.04 (4.40)

BDI
Admit (n = 105) 32.01 (13.25) 34.49 (11.84) 27.87 (14.00) 32.01 (13.25)
Discharge (n = 89) 11.09 (11.04) 12.79 (11.16) 10.33 (12.04) 11.09 (11.04)

BAI
Admit (n = 102) 25.50 (12.41) 26.18 (11.20) 22.74 (13.15) 26.97 (13.45)
Discharge (n = 83) 12.93 (10.78) 13.08 (11.05) 13.60 (13.48) 11.86 (6.06)

EDI-3 DT
Admit (n = 106) 20.94 (6.72) 20.87 (6.63) 19.90 (7.33) 22.10 (6.28)
Discharge (n = 90) 13.03 (8.04) 14.53 (8.49) 11.49 (7.41) 12.26 (7.85)

EDI-3 Bulimia
Admit (n = 106) 12.04 (9.34) 7.35 (6.97) 21.57 (6.95) 9.70 (7.59)
Discharge (n = 90) 5.63 (6.89) 4.38 (5.55) 8.11 (7.53) 4.91 (7.70)

EDI-3 Risk
Admit (n = 106) 62.74 (19.36) 57.83 (19.63) 68.87 (20.09) 64.13 (16.64)
Discharge (n = 90) 39.34 (22.75) 41.50 (22.10) 38.93 (23.76) 36.09 (23.26)

ED-QOL
Admit (n = 107) 56.52 (17.36) 57.85 (17.65) 53.13 (18.14) 57.84 (16.25)
Discharge (n = 89) 30.83 (24.12) 32.10 (19.82) 29.37 (29.88) 30.40 (24.25)

SF-36 Physical
Admit (n = 106) 48.47 (10.49) 45.35 (11.07) 52.41 (7.77) 49.30 (10.74)
Discharge (n = 89) 52.68 (7.84) 52.75 (8.29) 52.14 (9.32) 53.21 (4.92)

SF-36 Mental
Admit (n = 106) 21.20 (12.24) 20.85 (10.61) 21.82 (13.54) 21.13 (13.56)
Discharge (n = 89) 43.22 (11.69) 41.50 (12.99) 43.28 (11.59) 46.06 (9.10)
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main effect by time F (1, 102) = 97.24, p < .001, a non-significant effect by
disorder F (1, 102) = .421, p = .66, and non-significant interaction effect by
time and eating disorder diagnosis F (1, 102) = 1.73, p = .182. Using a
Bonferroni correction for multiple comparisons, post hoc analyses showed
that differences exist between pre- and post-treatment for adolescents on the
Drive for Thinness scale who were diagnosed with AN, t (57) = 10.50,
p < .001; BN, t(10) = 5.15, p < .001; and EDNOS t(35) = 4.93, p < .001.
Additionally, responder statuses on the Drive for Thinness scale, by disorder,
are as follows: for AN, 79.5% (n = 35) were classified as responders; for BN,
100% (n = 8) were responders; and for EDNOS, 81.8% (n = 18) were
classified as responders.

Results for the Eating Disorder Risk subscale showed a significant main
effect by time F (1, 102) = 111.91, p < .001, a non-significant effect by
disorder F (1, 102) = 1.24, p = .295, and a significant interaction effect by
time and eating disorder diagnosis F (1, 102) = 3.7, p < .05. Using a
Bonferroni correction for multiple comparisons, post hoc analyses showed
that differences exist between pre- and post-treatment for adolescents with
AN, t(57) = 9.23, p < .001; BN, t(10) = 5.80, p < .001; and EDNOS t
(35) = 5.06, p < .001.

Finally results for the Bulimia subscale showed significant main effect by
time F (1, 102) = 105.36 p < .001, a significant effect by disorder F (1,
102) = 30.36, p < .001, and significant interaction effect by time and eating
disorder diagnosis F (1, 102) = 27.74, p < .001. Using a Bonferroni correction
for multiple comparisons, post hoc analyses showed that differences exists
between pre- and post-treatment for adolescents on the Bulimia subscale who
were diagnosed with AN, t(57) = 3.93, p < .001; BN, t (10) = 5.96, p < .001,
and EDNOS t(35) = 3.05, p = .004. Of those diagnosed with BN, 80% (n = 10)
were classified as responders.

Adult Eating Disorder Inventory-3

ANOVAs were again conducted for the subscales for the adult sample. Drive
for Thinness subscale showed a significant main effect by time F (2,
84) = 82.1, p < .001, a non-significant effect by disorder F (2, 84) = .81,
p = .45, and non-significant interaction effect by time and eating disorder
diagnosis F (2, 84) = .43, p = .65. Using a Bonferroni correction for multiple
comparisons, post hoc analyses showed that differences exists between pre-
and post-treatment on the Drive for Thinness scale for those diagnosed with
AN, t (38) = 4.89, p < .001; BN, t (26) = 5.41, p < .001; and EDNOS, t
(20) = 6.85, p < .001. For individuals diagnosed with AN, on the Drive for
Thinness scale, 48.6% (n = 17) were classified as responders; for those
diagnosed with Bulimia 73.37% (n = 14) were classified as responders; and
for adults with EDNOS 57.9% (n = 11) were classified as responders.
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Results for the Eating Disorder Risk subscale showed a significant main
effect by time F (2,84) = 99.93, p < .001, a non-significant effect by disorder F
(2,84) = .457, p = .635, and a non-significant interaction effect by time and
eating disorder diagnosis F (2, 84) = 2.62, p = .079. Using a Bonferroni
correction for multiple comparisons, post hoc analyses showed that differ-
ences exists between pre- and post-treatment on the Eating Disorder Risk
Scale by time for AN t(38) = 4.89, p < .001; BN, t(26) = 6.32, p < .001; and
EDNOS, t(20) = 6.60, p < .001.

Finally results for the Bulimia subscale showed significant main effect by time F
(2,84) = 67.55 p < .001, a significant effect by disorder F (2,84) = 17.92, p < .001,
and significant interaction effect by time and eating disorder diagnosis F
(2,84) = 13.00, p < .001. Using a Bonferroni correction for multiple comparisons,
post hoc analyses showed that differences exist between pre- and post-treatment
on the Bulimia subscale for AN t(38) = 3.60, p = .001; BN t (26) = 7.60; and
EDNOS p < .001; but not EDNOS with the correction t(20) = 2.42, p = .025. For
adults with BN, 83.83% (n = 20) were classified as responders.

Secondary measures: Depression, anxiety, and quality of life

A series of paired-sample t-tests were conducted in order to determine whether
individuals improved significantly from admission to discharge on measures of
depression, anxiety, general mental and physical health, and quality of life. Means
and standard deviations are reported in Tables 3 and 4. Because these are
secondary analyses results are presented with adult and adolescent data combined,
but group means are presented in the tables.

Beck Depression Inventory, 2nd edition
Overall, individuals reported significantly lower depression at time of dis-
charge (M = 8.70, SE = 0.81) than at time of admissions (M = 28.64,
SE = 1.02), t (181) = 17.90 p < .001. Responder results show that 74.7% are
classified as responders on the BDI-II. As represented in Table 2 these
findings replicate for adolescents and adults alike.

Eating Disorder Inventory, 3rd edition
On an eating disorder specific quality of life measure individuals reported sig-
nificantly higher quality of life at time of discharge (M = 22.72, SE = 1.60) than at
time of admissions (M = 47.74, SE = 1.41), t (189) = 14.87, p < .001. Utilizing the
reliable change index results 63.5% are classified as responders. As with the
depression inventory these findings replicate for adolescents and adults alike.

Beck Anxiety Inventory
Individuals reported significantly lower anxiety at time of discharge
(M = 12.00, SE = 0.83) than at time of admissions (M = 23.15, SE = 1.04),
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t (164) = 10.15, p < .001. Additionally, 41.0% of this sample is classified as
responders on the BAI. As shown in Tables 3 and 4 these findings replicate
for adolescents and adults alike.

SF-36 Health Survey, Version 2
Finally, utilizing the SF-26 v2 individuals reported significantly greater phy-
sical health at time of discharge (M = 53.85, SE = 0.48) than at time of
admissions (M = 49.71, SE = 0.70), t(188) = −5.80, p < .001, and significantly
greater mental health at time of discharge (M = 45.50, SE = 0.80) than at time
of admissions (M = 25.38, SE = 0.97), t(188) = −18.86, p < .00. On the SF-36
v2, 95.8% are classified as responders on the physical subscale and 72.6% on
the mental subscale. Results for both subscales are replicated for adolescents
and adults.

Discussion

This study reports on the clinical outcomes for 139 adolescents and 111
adults, diagnosed with eating disorders, who participated in residential treat-
ment for eating disorders. All participants completed measures of BMI,
eating disorder severity, depression, anxiety, and two measures of quality of
life at intake and post-treatment. Group level analyses showed significant
gains in BMI for both the adolescents and adults diagnosed with AN;
significant gains were not seen for those diagnosed with BN or EDNOS.

At the individual level 89% of adolescents were below the cutoff at intake,
BMI < 18.5, and only 3.2% were below the cutoff at time of discharge. For
adults, 83.3% were below the BMI < 18.5 cutoff at intake, and only 5.1%
remained below the cutoff at time of discharge. At the group level, for both
adults and adolescents, and across diagnoses, there was a significant increase
in all scores in the EDI-3. Including participants with clinical levels on these
measures only, it was shown that for adolescents clinically significant change
was exhibited on the Drive for Thinness scale for 79.5% with AN, 100% for
Bulimia, and 81.1% for EDNOS. Additionally, on the Bulimia subscale 83.8%
of individuals diagnosed with Bulimia showed a clinically significant change.
For adults, clinically significant change was demonstrated on the Drive for
Thinness scale: 48.6 % for those with AN, 73.37% for Bulimia, and 57.9%
EDNOS. On the Bulimia subscale: 83.8% of individuals diagnosed with
Bulimia showed a clinically significant change. Thus, results show mean-
ingful and positive change on measures of eating disorder severity.

Results were generally consistent for measures of depression and anxiety.
Significant reductions were seen in depression for both adolescents and adults.
At the individual level, results showed that 74.7% patients experienced clinically
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significant changes on the BDI-II. Group level analyses of anxiety showed that
both adolescents and adults showed statistically significant changes from admis-
sion to the end of treatment. At the individual level, results showed that 41.0% of
patients experienced clinically significant changes on the BAI.

Notable gains were also seen on two measures of quality of life. At the
group level it was shown that there were significant increases on the EDQOL
for adolescents and adults. Individual level analyses showed that 63.5%
participants showed clinically significant increases on the EDQOL. Finally,
group level analyses also showed statistical increases on the mental subscale
of the SF-36v2; 72.6% of patients showed clinically significant increases on
the mental subscale of the SF-36v2. On average, patients entered treatment
with physical SF-36v2 scores that were consistent with the population aver-
age for that measure.

There are multiple empirical implications of these results. These findings,
coupled with previous work in this area (Bean et al., 2004; Bean & Weltzin,
2001; Brewerton & Costin, 2011a, 2011b; McHugh, 2007), suggest that
residential treatment is effective at the group level. Statistically, residential
treatment affects eating disorder severity, reduces depression and anxiety,
and improves quality of life. This study also conducted clinically significant
change analyses (Jacobson et al., 1984; Jacobson & Truax, 1991) and results
demonstrated that the intervention was effective for the majority of indivi-
duals; although it was also found that the treatment was not effective for all
who participated in treatment. Both levels of analyses help provide compar-
isons for future research.

The clinically significant change analyses also help provide a bar to help
determine treatment response at the individual level. This process of deter-
mining clinical response is one of the most supported methods for determin-
ing response to treatment (Ekeroth & Birgegård, 2014). It produces a final
score that must be achieved as well as an amount of change in score that is
needed (e.g., RCI). If similar analyses are conducted by other facilities, using
the same measures, the field will be able to determine standards that can be
used at individual levels. This will help organizations track individual
response rates in a relatively simplistic, but quite meaningful, way.

Clinically, these findings are meaningful because they demonstrate that
residential treatment can be effective at many levels. It is not surprising that
most participants are at healthy BMI levels at post-treatment as those over-
seeing the treatment facility closely regulate and monitor food consumption
and activity levels. Patients can certainly continue to refuse to eat or engage
in compensatory actions, but these behaviors are much more difficult to
employ in residential treatment than in a home setting. The most meaningful
findings are that more “internal” processes are changing as a result of
treatment including scores on the EDI-3 and quality of life measures. In
particular, the large increases in mental scores on the SF-36 as a result of
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treatment are impressive. These types of findings are positive as they suggest
that not only are patients healthier physically, but that changes are occurring
cognitively. Although such outcomes provide additional hope for long-term
outcomes, actual follow-up data can only answer that question.

In addition to the positive aspects of this study, there are also several
limitations. The first limitation is that the actual treatment is not manualized.
Although there is a general program that guides eating disorder treatment,
residential treatment is multifaceted and individually tailored. The program
utilized in this study includes individual, group, and family therapy. There
are a variety of groups as well as nontraditional therapy aspects such as
equine therapy. Future research could benefit by determining the aspects of
the program that are most meaningful rather than validating the entire
treatment package. A second limitation is the lack of short or long-term
follow-up after discharge. A few previous studies offered some follow-up
data, but the loss of participants was always quite high in those studies.
Therefore, obtaining follow-up data past discharge from former residents
continues to be a significant challenge.

Outcome research using standardized assessment protocols within resi-
dential eating disorder facilities is essential for the understanding of what is
helpful, for whom, and under what circumstances. By developing common
methods of evaluating diverse outcomes and process of change, the eating
disorder community can help answer the questions of how to best help the
people we serve. Attempts to accomplish this are underway but because the
procedures were only recently published implementation is only in the very
early stages. While there are costs of time and resources for residential
treatment facilities to implement these procedures, the gains that can be
seen within a facility and as a field are quite high. The facility can learn
their success rates and work to improve on them; and the field can benefit
from learning which treatment modalities work and for whom.
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