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Abstract

Aims This study compared the effects of residential
treatment on improving health-related quality of life
(HRQOL) between males and females diagnosed with
eating disorders (EDs) from admission to discharge and at
follow-up. This study also analyzed the association
between changes in HRQOL and changes in the severity of
ED pathology, depression, and trait anxiety.

Methods 145 consecutive patients (34 males and 111
females) admitted to a residential ED unit completed a
panel of surveys at admission and discharge. The survey
panel included the Eating Disorders Quality of Life Survey
(EDQLYS), the Eating Disorder Examination Questionnaire,
the Quick Inventory of Depressive Symptomatology and
the State-Trait Anxiety Inventory. An online follow-up
survey was also conducted for the EDQLS. Mixed-factorial
ANOVA was used to examine sex differences and changes
in HRQOL between admission, discharge and post-
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treatment follow-up. Multiple regression analysis was used
to investigate the relationship between sex, change in
HRQOL, and changes in all other variables studied.
Results By the end of residential treatment, both males
and females had made similar statistically significant
improvements in HRQOL from admission to discharge,
which persisted after treatment. Greater decreases in ED
pathology and trait anxiety significantly predicted greater
increases in HRQOL during residential treatment while sex
and changes in depression did not.

Conclusion The data show that residential treatment is an
effective approach to improving HRQOL in both males and
females with EDs. Greater improvements in trait anxiety
and ED pathology contributed to greater improvement in
HRQOL in these patients.

Keywords Quality of life - Residential eating disorder
treatment
Introduction

Outcomes research in eating disorder (ED) treatment has
traditionally focused on evaluating changes in symptom
severity such as body dissatisfaction and drive for thinness
as well as ED behaviors such as binge eating and purging
[1-4] but has failed to address broader areas of concern
such as health-related quality of life (HRQOL). HRQOL
assesses how a person perceives a health or mental-health
disorder’s impact on a variety of domains relate to their
daily life. These domains can include general health,
physical functioning, emotional functioning, cognitive
functioning, and social well-being [5].

Generic quality of life (QOL) measures such as the
World Health Organization Quality of Life-BREF
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(WHOQOL-BREF) [6] and generic HRQOL measures
such as the Short Form-36 (SF-36) [7] have been previ-
ously used to measure QOL in ED patients and they have
been found to discriminate between the QOL of normal and
ED populations, predominantly females [8].They have also
demonstrated improvements in perceived HRQOL 2 years
after outpatient treatment of women diagnosed with EDs
[9] but despite these improvements ED patients were more
dysfunctional in all domains of the SF-36 compared with
women in the general population. Using the same survey,
another study [10] reported that ED patients had signifi-
cantly poorer QOL than a normal reference group and no
differences were found between the main diagnostic ED
groups (anorexia nervosa, bulimia nervosa and eating dis-
order not otherwise specified).

In addition to these studies, several other reports have
documented that these generic measures have some draw-
backs [11, 12]. For instance, they seem insensitive to the
impact of different ED diagnoses on QOL [12]; they are
usually not developmentally appropriate for all ages in
terms of content and language [9, 12]; there are no reports
documenting results in males diagnosed with eating dis-
orders; and they seem insensitive to some ego-syntonic
features of ED patients, especially those diagnosed with
anorexia nervosa [12, 13]. An example of ego-syntonicity
in someone with an ED refers to a patient reporting good
QOL because he/she feels in control and proud of
achieving a desired weight loss while they are in fact
unable to comprehend the negative effects of their
restrictive behaviors. Although ego-syntonicity has not yet
been thoroughly studied in relation to QOL, it has been
attributed to reports of elevated QOL in anorexia nervosa
patients [13].

New ED-specific HRQOL measures have been devel-
oped in the last few years to address some or all of these
concerns with limited success [14—16]. More recently, the
Eating Disorders Quality of Life Scale (EDQLS) was
developed specifically to minimize response bias attribut-
able to ego-syntonicity and to be sensitive to changes in
HRQOL with treatment in both adolescents and adults even
though the test’s generalizability to males has yet to be
explored in depth [17].

Despite the growing body of opinion suggesting the
importance of HRQOL research in the ED field, studies
regarding the use of ED-specific HRQOL measures are still
rare and largely overlooked [5]. Research involving sex
differences in ED-specific HRQOL is even more limited.
The ability to compare males and females with EDs has
been historically difficult due to women being the majority
of people diagnosed with EDs as well as being more likely
to be treated for an ED than males [18]. One study [18]
found that sex was not a moderator in the relationship
between ED-specific HRQOL and several psychosocial
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risk variables, including body dissatisfaction, internaliza-
tion of sociocultural ideals, and restrained eating. Only the
relationship between QOL and objectified body con-
sciousness was moderated by sex [18]. Another study [19]
evaluated how body image affects QOL with no significant
sex differences; instead, body image QOL was found to be
negatively associated with drive for thinness, bulimia and
body dissatisfaction.

The lack of ED-specific HRQOL research has been
compounded by the fact that these past studies have only
involved community samples or patients in outpatient and
inpatient settings. To date, there have been no reports of the
use of HRQOL surveys in residential treatment for EDs.
There is some evidence of the effectiveness of day treat-
ment programs to improve the weight, symptoms and
behaviors in patients diagnosed with EDs [20], but it is not
clear if cognitive changes are as robust in partial hospital
settings as compared to residential settings [21]. Residen-
tial treatment represents a higher level of care than both
partial and outpatient settings while providing the ability to
deliver an adequate dose of treatment which is specifically
targeted to meet each patient’s needs. It also allows for the
delivery of therapies that target not only the ED but also
the frequently observed co-morbid pathologies in these
patients. However, some providers still believe that there is
not sufficient evidence that ED treatment is more beneficial
in residential versus partial hospital or outpatient settings
[22].

In an attempt to add to the growing knowledge in ED
outcomes research regarding both HRQOL and the effects
of residential care on males and females diagnosed with
eating disorders, this study evaluated the relationship
between sex and changes in HRQOL from admission to
discharge and at follow-up. This study also examined
whether changes in depression, trait anxiety, and ED
pathology from admission to discharge were significant
predictors of change in HRQOL during residential treat-
ment of patients diagnosed with EDs.

Materials and methods
Participants

The sample consisted of 145 consecutive patients (34
males and 111 females) admitted to a residential treatment
facility in the United States known as the Eating Disorder
Center (EDC) in Oconomowoc, Wisconsin between August
2011 and March 2013. Admission diagnoses were made by
board-certified psychiatrists based on DSM-IV-TR criteria.

Sample demographic and clinical characteristics are
compared in Table 1. The analyses show that females did
not differ significantly in comparison to males with regard
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Table 1 Male and female participant demographic and clinical characteristics

Characteristic Males (N = 34) Females (N = 111) Test statistics and significance
level®
NP Mean (SD) range N° Mean (SD) range
Education (years) 27 13.1 (2.0) 10-18 79 12.9 (2.6) 8-20 U = 1042.0, p = 0.857
Age (years) 34 23.1 (9.5) 16-58 111 23.0 (8.9) 13-53 U = 1851.5, p = 0.868
Age of ED symptoms onset (years) 32 13.8 (3.7) 624 97 13.3 (4.3) 440 U = 1369.5, p = 0.316
Duration of illness (years) 32 9.4 (10.3) 1-48 97 9.5 (9.4) 042 U = 1547.0, p = 0978
Time in treatment (days) 34 63.7 (32.4) 22-175 111 58.7 (25.1) 13-134 U = 17515, p = 0.527
Admission BMI (weight in kg/height m?) 34 21.4 (7.2) 15.7-53.6 111 19.6 (4.7) 14.4-49.5 U = 1501.0, p = 0.072
Admission EDE-Q Global Score 33 30(14)0-54 111 4.0 (1.4) 0-6.0 t(142) = —=3.71, p < 0.001
N Percent (frequency) N Percent (frequency)
Race (% caucasian) 34 97 (n = 33) 111 96 (n = 106) 12(3) = 2.02, p = 0.569
Marital (% single) 34 94 (n = 32) 111 90 (n = 100) 7°(3) = 0.83, p = 0.843
Time in treatment (current) 34 111 )(2(1) = 0.34, p = 0.562
<=60 days 53 (n = 18) 59 (n = 65)
>60 days 47 (n = 16) 41 (n = 46)
Primary diagnosis 34 111 ;(2(2) = 0.81, p = 0.666
AN (both types) 47 (n = 16) 56 (n = 62)
BN 24 (n=38) 20 (n = 22)
EDNOS 29 (n = 10) 24 (n = 27)
Psychiatric comorbidity (% >1 DSM-IV diagnosis) 34 97 (n = 33) 111 90 (n = 100) )(2(1) = 1.67, p = 0.197
BMI category® 18 65 12(2) = 2.70, p = 0.259
Underweight 22 (n =4) 43 (n = 28)
Normal 56 (n = 10) 43 (n = 28)
Overweight 22 (n=4) 14 (n=29)
Admission EDE-Q Global Score (% > = 2.3) 33 64 (n = 21) 111 87 (n =97) 72(1) = 9.70, p = 0.002

ED eating disorder, EDE-Q eating disorder examination questionnaire, AN anorexia nervosa, BN bulimia nervosa, EDNOS eating disorder not

otherwise specified, DSM-IV diagnostic and statistical manual of mental disorders 4th Edition, BMI body mass index

# Several statistical tests were performed to examine differences in demographic and clinical characteristics between males and females (see

“Statistical analysis” for details)

® Not all patients were included in each test; sample sizes were based on the availability of demographic information in the patients’ medical

records as well as patient participation in clinical assessments

¢ Since there are differences in criterion for determining underweight/overweight for BMI in subjects under the age of 20, for any related

analysis we selected cases whose age was 20 and older [37]

to age in years (Males: M = 23.1, SD = 9.5; Females:
M =230, SD =2_8.9), years of education (Males:
M = 13.1, SD = 2.0; Females: M = 12.9, SD = 2.6), the
age (in years) of onset of ED symptoms (Males: M = 13.8,
SD = 3.7; Females: M = 13.3, SD = 4.3) and the duration
of their illness (Males: M = 9.4 years, SD = 10.3;
Females: M = 9.5 years, SD = 9.4). Both sexes also did
not significantly differ in terms of their ethnicity (97 % of
males were Caucasian vs. 96 % of females) or marital
status (94 % of males were single vs. 90 % of females); the
most common primary diagnosis was anorexia nervosa
(47 % of males and 56 % of females) and almost all of
them (97 % of males and 90 % of females) exhibited
psychiatric comorbidity at the start of treatment.

Males stayed slightly longer in treatment than females,
but this difference was not significant. The majority of
residents received less than 60 days of residential care.
Males and females also did not significantly differ in BMI
at admission (Males: M = 21.4, SD = 7.2; Females:
M = 19.6, SD = 4.7) although most males were classified
predominantly in the normal weight range (56 %) while
females were either underweight (43 %) or in the normal
weight range (43 %). The main statistically significant
difference was found in the admission EDE-Q global score
with males showing M = 3.0, SD = 1.4; 64 % above the
cutoff of 2.3 and females showing M = 4.0, SD = 1.4;
87 % above the cutoff of 2.3. A cutoff score of 2.3 on the
global scale of the EDE-Q has been reported to yield
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optimal validity coefficients (sensitivity = 0.83, specific-
ity = 0.96, positive predictive value = 0.56) [23].

Study design

Study variables were measured at admission and discharge
from residential treatment. Patients were asked to complete
a panel of surveys within the first 48 h of admission and
again within 72 h of discharge. The completion of these
tests occurred in a quiet room, away from staff and other
residents. After discharge, patients were contacted to
complete an online survey.

Patients provided written informed consent for their data
to be used in this study. The Rogers Center for Research
and Training approved the study design and the consent
forms used.

Follow-up response rate calculation

All 145 residents who participated in this study were con-
tacted after discharge to respond to the EDQLS survey online
using a password protected link sent to them via e-mail to an
address provided by them before the end of treatment. The
mean response time between discharge and follow-up was
7 months (SD = 3.8 months, range 3-17 months). This
wide range of contact dates was due to teething of the project
related to the availability of staff resources to conduct the
online follow-up.

The response rate was calculated based on the method
described by Beerten et al. [24], which classifies survey
participants as either eligible or not eligible to respond to
surveys. Using this approach, the results showed that 119
of the total 145 residents included in this analysis were
eligible to participate in the follow-up survey and 26 were
not eligible due to invalid or missing e-mail addresses. Of
those who were eligible, 50 responded to the survey
(responders), 15 refused to complete the survey, and 54 did
not respond to the follow-up emails despite several contact
attempts (non-responders). Response rate, which is defined
as the total number of completed surveys (50) divided by
the total number of eligible participants (119), was 42 %.

Instruments used
Eating disorders quality of life scale (EDQLS)

The EDQLS is a 40-item condition-specific clinical
assessment tool, written at a 14-year old reading level and
is designed to measure HRQOL in adolescents and adults
with EDs. A 5-point Likert scale ranging from 1 (strongly
disagree) to 5 (strongly agree) is used for rating purposes.
The scales are divided into 12 domains, which consist of
cognitive functioning, education/vocation, family and
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close relationships, relationships with others, future/out-
look, appearance, leisure, psychological health, emotional
health, values and beliefs, physical health and eating
issues. The total score is derived by adding the item rat-
ings for all domains, with higher scores indicating better
HRQOL [17].

The validation studies for the EDQLS included 171
individuals aged 14-60 years from 12 programs providing
any kind of inpatient, outpatient and/or day treatment. A
cross-sectional baseline analysis showed that the total raw
mean score for the EDQLS was 110 out of 200
(SD = 27.6). The internal consistency was reported as
o = 0.96 [17]. A change of 10 % or one-half of a standard
deviation in the total scores has been used as indication of
clinically meaningful change in outpatient settings [25].

Cronbach’s alpha was performed on the sample used in
the present study to measure internal consistency of the
EDQLS total scale for males and females at admission,
discharge and follow-up. Internal consistency of the ED-
QLS was high for both males (o = 0.95 at both admission
and discharge) and females (x = 0.94 at admission and
o = 0.96 at discharge). Internal consistency was also high
for the EDQLS in the males who completed the follow-up
survey (o0 = 0.94) as well as females who completed the
follow-up survey (a0 = 0.97).

Quick inventory of depressive symptomatology (QIDS)

The QIDS is a 16 item, self-report instrument that is
designed to screen for symptoms of depression in the last
7 days. It measures the nine criterion symptom domains
that define a major depressive episode as defined by DSM-
IV (and DSM-5) criteria. The total test score can range
from O to 27; the higher the score, the higher is the severity
of depression. Internal consistency was reported as
o = 0.86 [26]. Scores from 0 to 5 indicate no depression,
6-10 mild, 11-15 moderate, 16-20 severe and 21-27 very
severe depression [27].

State-trait anxiety inventory (STAI)

The STAI is a self-report instrument that differentiates
between temporary conditions of “state anxiety” and more
chronic qualities of “trait anxiety.” It has two separate
20-item scales that are analyzed to determine anxiety in
specific situations. Higher STAI scores indicate higher
severity of anxiety symptoms [28]. Low scores (20-39)
indicate calmness and serenity, intermediate scores (40-59)
indicate moderate levels of tension and nervousness and
high scores (60—80) reflect intense apprehension and fear-
fulness. Internal consistency was reported as o« = 0.93 for
the State scale and o = 0.90 for the Trait scale.
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Eating disorder examination questionnaire (EDE-Q)

The EDE-Q consists of 36 questions about behaviors and
cognitions relating to eating, body shape, and weight in the
prior 28 days; scores from four subscales are averaged to
provide a global score. The higher the EDE-Q scores, the higher
is the severity of ED pathology [29]. Internal consistency for
the EDE-Q global score has been reported as oo = 0.90 [30].

Residential treatment at the eating disorder center

Residential treatment at the EDC starts by setting goals and
objectives for each patient based on an individualized
treatment plan. During the course of treatment, a resident
may participate in any or all of the following treatment
components: group therapy, individual therapy, family
therapy, experiential (art and relaxation) therapies, educa-
tion-school collaboration, weekend family programming,
ropes and challenges course, nutritional counseling, daily
living responsibilities, community reintegration activities,
and medical care [31, 32]. For patients with anorexia
nervosa, treatment is focused on facilitating weight gain and
avoiding the use of compensatory behaviors. The nutritional
component of residential treatment consists of monitoring
weight to ensure adequate weight-restoration and mainte-
nance; when the goal of treatment is to disrupt the binge-
eating behavior, then the treatment consists of monitoring a
decrease in weight. Residents are educated in appropriate
meal plan development and compliance with an individu-
alized meal plan provided by a dietician/nutritionist.

Residents diagnosed with co-morbid conditions such as
high anxiety or OCD are assigned to the cognitive behav-
ioral therapy (CBT) track where they meet several times
per week with a behavioral specialist to create and work
through a fear hierarchy. All residents learn formal
thought-challenging techniques of CBT and some dialectic
behavioral therapy (DBT) skills including mindfulness and
distress tolerance. Co-morbid conditions such as depres-
sion and anxiety are managed not only in individual and
group therapy but also through medication and meetings
with a psychiatrist twice a week. Medical conditions such
as low testosterone, amenorrhea, osteopenia/osteoporosis,
and delayed growth are managed either by a medical doctor
on site or by referral to an endocrinologist/specialist at a
local hospital. All these treatment components result in the
delivery of a multidisciplinary residential approach which
is unique for each resident and is aimed at treating not only
the ED but also their comorbid psychopathologies.

Statistical analysis

To compare demographic and clinical characteristics,
several statistical tests were used depending on the type

and normality of the data. The independent-samples ¢ test
was performed on admission EDE-Q global scores, which
were normally distributed. The Wilcoxon—-Mann—Whitney
test was used for all other continuous variables that vio-
lated the assumption of normality. The Chi square test for
association was performed to examine sex differences in
nominal variables.

A mixed-factorial analysis of variance (ANOVA) was
used to explore the effect of sex and timepoint on ED-
QLS total scores from admission to discharge. Main
effects were examined using post hoc comparisons with
a Bonferroni correction to reduce the likelihood of a
Type I error. A mixed-factorial ANOVA was also used
to compare sex differences in EDQLS total score
between admission, discharge and follow-up for patients
who completed the follow-up survey at all three time-
points. Post hoc comparisons with a Bonferroni correc-
tion were used to examine the main effects of timepoint
and sex on EDQLS total score from admission to dis-
charge, from discharge to follow-up and from admission
to follow-up.

Before the analysis of variance, the data were checked
for assumptions of homogeneity of variances and covari-
ances, sphericity, normal distributions and outliers. Le-
vene’s test indicated that the assumption of homogeneity of
variances was violated in the admission scores for the
follow-up sample (F = 4.41, p = 0.041); therefore, a
square root transformation was used on the EDQLS vari-
ables to correct for unequal variances between the time-
points. After transformation, the sample passed Levene’s
test at all of the timepoints studied in addition to satisfying
the assumptions mentioned previously.

Multiple regression was used to identify how sex and
residual change scores for the EDE-Q global scale, QIDS,
and STAI-Trait together contribute to the relationship with
residual change scores in the EDQLS from admission to
discharge.

The significance level was set at an « of 0.05 for all
statistical tests.

Results
Changes in quality of life from admission to discharge

For the entire sample, the estimated mean EDQLS score
increased from 103.8 (SE = 2.6) at admission to 145.3
(SE = 2.7) at discharge. When separated by sex, the mean
EDQLS total score in males increased from 109.0
(SD = 26.1) at admission to 155.3 at discharge
(SD = 23.5) and the mean EDQLS total score in females
increased from 98.8 (SD = 26.2) at admission to 135.4
(SD = 29.1) at discharge (Fig. 1).
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Fig. 1 Changes in health-related quality of life (EDQLS total score)
from admission to discharge

Table 2 Results of mixed-factorial ANOVA for EDQLS admission
and discharge scores (N = 145)

2
Effects F , p

Timepoint F(1, 143) = 256.93 0.64 <0.001
Sex F(1, 143) = 10.58 0.07 0.001

Timepoint X sex F(1, 143) = 3.51 0.02 0.063

Results of the mixed-factorial ANOVA are found in
Table 2. There was no statistically significant interaction
between sex and timepoint on EDQLS scores, F(1,
143) = 3.51, p = 0.063, nﬁ = 0.02, suggesting that both
males and females made similar improvements at the
timepoints measured. Results also showed a significant
main effect of timepoint on EDQLS scores, F(l,
143) = 256.93, p < 0.001, 17,% = 0.64 as reflected by post
hoc comparisons showing a significant increase in esti-
mated mean EDQLS total score from admission to dis-
charge (p < 0.001) in both sexes. The main effect of sex
showed that males had significantly higher EDQLS total
scores than females regardless of timepoint, F(I,
143) = 10.58, p = 0.001, ;1[2, = 0.07.

Changes in quality of life between admission, discharge
and follow-up

Analysis of the changes in EDQLS total score from
admission to discharge and follow-up showed that males
who responded to the follow-up survey (responders;
n=11) had mean EDQLS total scores of 1154
(SD = 33.2), 155.8 (SD = 25.2) and 147.8 (SD = 24.0) at
admission, discharge and follow-up, respectively (Fig. 2a).
Males who did not participate in the follow-up survey
(non-responders; n = 23) had mean EDQLS total scores of
106.0 (SD = 22.2) at admission and 155.0 (SD = 23.3) at
discharge.
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Fig. 2 a EDQLS total score changes in males over time. b EDQLS
total score changes in females over time

Females who responded to the follow-up survey
(responders; n = 39) had mean EDQLS total scores of 97.3
(SD = 21.4), 133.0 (SD = 27.8) and 123.4 (SD = 35.9) at
admission, discharge and follow-up, respectively (Fig. 2b).
Females who did not participate in the follow-up survey
(non-responders; n = 72) had mean EDQLS total scores of
99.6 (SD = 28.6) at admission and 136.6 (SD = 29.9) at
discharge.

Results of the mixed-factorial ANOVA using the
transformed data for the three timepoints are found in
Table 3. There was no significant interaction between
timepoint and sex, F(2, 85) = 0.23, p = 0.767, nI% = 0.01,
reflecting similar changes in scores over time for males and
females. Again, there was a significant main effect of
timepoint on EDQLS total score, F(2, 85) = 32.83,
p < 0.001, 17]2) = 0.41, as reflected by the post hoc analysis
showing a statistically significant improvement in HRQOL
from admission to discharge (p < 0.001) and from admis-
sion to follow-up (p < 0.001) but not from discharge to
follow-up (p = 0.213). The main effect of sex showed that
males had significantly higher EDQLS total scores than
females regardless of timepoint, F(1, 48) = 7.07,
p = 0.011, nf, = 0.13.
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Table 3 Results of mixed-factorial ANOVA for EDQLS admission,
discharge, and follow-up scores (n = 50)

Table 4 Results of multiple regression analysis for variables pre-
dicting residual change in EDQLS total score (n = 78)

2
Effects F , P
Timepoint F(2, 85) = 32.83 0.41 <0.001
Sex F(1, 48) = 7.07 0.13 0.011

Timepoint x sex F(2,85) =0.23 0.01 0.767

Symptom changes as predictors of change in quality
of life

The sample used in the multiple regression was limited to
those who completed all the surveys used (EDQLS, QIDS,
STAI and EDE-Q) at both admission and discharge
(n = 78). This sample consisted of 11 males and 67
females. The sample size used in the multiple regression
analysis is smaller than the total number of participants due
to a hospital-wide decision to introduce the QIDS as a new
depression measure after the beginning of the study.

To account for baseline differences, residual change
scores (rather than admission-to-discharge differences)
were used for all the measures. Residual change in the
STAI-State and STAI-Trait was highly correlated
(r = 0.83, p < 0.001) so the STAI-State was taken out of
the analysis since state anxiety only measures transient
anxiety at the time that the measure was completed while
trait anxiety is more indicative of a person’s typical level of
anxiety [28].

The multiple regression analysis (Table 4) shows that
sex and greater negative residual change scores in the
QIDS, STAI-Trait and the EDE-Q global scale signifi-
cantly predicted greater positive residual change in EDQLS
total score from admission to discharge, F(4, 73) = 27.64,
p < 0.001, adj. R* = 0.58. This predictor model indicates
that approximately 58 % of the variance of residual change
in EDQLS total score could be significantly accounted for
by the four variables studied: sex, depression, trait anxiety
and ED pathology. The residual change score in the EDE-Q
global scale significantly added to the prediction (ff =
—0.40, p < 0.001) as did residual change score in the
STAI-Trait scale (f = —0.37, p < 0.001). However, the
residual change score in the QIDS did not significantly add
to the prediction (f = —0.13, p = 0.201) and neither did
sex (f = 0.04, p = 0.618).

Discussion

Outcomes research specific to measuring the impact that
EDs have on the HRQOL of ED patients is limited, as is
research targeting the benefits of residential care for indi-
viduals diagnosed with an ED. Such information is even

Variable p SE B T P

STAI-Trait RC -037 010 —-035 —-3.65 <0.001
QIDS RC -0.13 0.10 -0.12 -—1.29 0.201
EDE-Q Global RC  —040 0.09 —-037 —4.16 <0.001
Sex 0.04 020 0.10 0.50 0.618

RC standardized residual change

scarcer with regard to sex differences. The data provided in
this report show that males and females seeking residential
treatment are remarkably similar in their demographics
profiles. The main significant differences in clinical char-
acteristics between the male and female samples were the
mean admission EDE-Q global score which was higher in
females and the larger percentage of females presenting to
treatment with EDE-Q global scores above the cutoff. This
may at least partially explain why males in residential
treatment consistently reported significantly higher
HRQOL. In addition, since the EDE-Q has been primarily
validated in female samples, the EDE-Q may not be as
accurate when assessing the motives and behaviors indic-
ative of EDs in males [33].

The improvement in HRQOL was significant from
admission to discharge for the entire sample. When ana-
lyzed separately, both sexes made comparable improve-
ments in HRQOL during treatment, as indicated by the lack
of a significant interaction between sex and timepoint. The
lack of sex differences is similar to prior research on ED-
specific HRQOL based on body image QOL [19]. A sig-
nificant improvement in HRQOL while in treatment was
also found in the follow-up sample for both sexes, as well
as a non-significant decrease in HRQOL from discharge to
follow-up. This shows that improvements are maintained
after discharge for both males and females. The significant
improvements in HRQOL made from admission to follow-
up are similar to those found using the SF-36 after ED
outpatient treatment [9]. Although we were only able to
reach 42 % of participants for the follow-up survey, simi-
larities in EDQLS total scores at admission and discharge
between responders and non-responders indicate that the
smaller follow-up sample can still be considered a good
representation of all study participants [34].

This report also examined the association between
change in HRQOL and improvements in clinical symp-
toms, and whether sex influences that association. It is
interesting that greater decreases in ED pathology and trait
anxiety helped to significantly predict greater improve-
ments in HRQOL, but changes in depression did not. Sex
was not a significant predictor either, providing additional
support to the conclusion that sex is not a factor in how
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much improvement in HRQOL a patient makes during
residential treatment. Previous research had found
improvements in ED pathology and anxiety accompanied
by improvements in HRQOL in ED patients, although the
relationships in the amount of change between these vari-
ables had not yet been explored in a residential setting [35].

One of the advantages of generic QOL instruments
versus ED-specific instruments is the availability of nor-
mative scores for the former [8—10]. Currently, there are no
results reported for the EDQLS in a non-ED (control)
population. One way of evaluating the data when controls
are unavailable is to determine how much the scores have
improved at discharge compared to the start of treatment.
Since the mean admission EDQLS score for all males was
109.0 and the standard deviation was 26.1, the data show
that males improved their EDQLS scores by almost 2
standard deviations from admission to discharge (155.3)
and the scores remained at a similar level during follow-up
(147.8). Similarly, females improved their EDQLS scores
by 1.5 standard deviations during residential treatment and
these improvements also remained consistently above 1 SD
at follow-up. Despite a long mean duration of illness in the
sample, these results showed that a residential treatment
facility can provide clinically significant change after a
mean stay of 60 days (SD = 26.9 days) based on the
current sample. This evidence is supported by past research
that found a lack of a relationship between duration of
illness and QOL in ED patients [36].

Adair et al. [17] completed a multi-site validation study
of the EDQLS, which was based on a sample of ED
patients in inpatient, outpatient, day treatment, and/or
consultation programs. This is in contrast to our use of the
EDQLS in a purely residential setting at a single treatment
center. Also, the Adair study consisted of mainly females,
with only six males involved compared to the 34 males in
this study. A third difference is that patients completed the
EDQLS at admission, discharge, follow-up while Adair
et al. only collected baseline data with the EDQLS. With
these differences in mind, the mean EDQLS total scores
found in our female samples at admission were comparable
to the baseline EDQLS total score of 100 found in the
validation study. Internal consistency for both sexes at all
timepoints were also similar to the Cronbach’s o of 0.96
found in the validation study. A notable difference in
results between the two studies is that our male sample
consistently scored higher than females on the EDQLS at
all-timepoints, while Adair et al. observed that males
scored lower than females. They did not test this difference
for statistical significance, however, due to their small male
sample.

Some of the limitations of this study include a sub-
stantial difference in sample size between males and
females which is due to both women being the majority of
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people diagnosed with EDs as well as being more likely to
be treated for an ED than males [18]. The continuation of
outcome studies at our facilities will allow us to increase
the sample of males for future studies as well as gathering a
population that is more ethnically diverse. Additionally,
only 42 % of eligible participants responded to the EDQLS
follow-up survey. Although similar admission and dis-
charge EDQLS scores between responders and non-
responders indicate that the follow-up sample is still a good
representation of the entire sample, we have recently
developed new contact procedures which include a mixture
of phone calls and emails with positive increases in the
overall follow-up rate. Another limitation regarding fol-
low-up was that the time range between discharge and
follow-up response was rather wide (3—17 months) but this
was due to unexpected teething in the availability of per-
sonnel, which has now been solved. Lastly, norms are not
available for the EDQLS, which limits the study’s ability to
compare the scores in the residential treatment sample to a
healthy HRQOL using this measure. Future studies should
establish an EDQLS total score that indicates healthy
functioning in a treatment or community sample to more
easily evaluate the efficacy of residential treatment on ED-
specific HRQOL.

Conclusion

Overall, these results suggest that males and females alike
respond positively to a residential treatment model that
targets the EDs and its accompanying co-morbid psy-
chopathologies. The results of the multiple regression
showed that greater improvements in HRQOL go hand-in-
hand with greater improvements in trait anxiety and ED
pathology. The data presented in this report set the stage
for much needed outcomes research in the areas of
HRQOL and residential treatment for EDs. Residential
treatment offers a holistic approach to healing and provides
a foundation upon which individuals can begin to recreate
their identity and redefine their life through healing in all
areas of pathology and discontent.

Conflict of interest On behalf of all authors, the corresponding
author states that there is no conflict of interest.

References

1. Brewerton TD, Costin C (2011) Treatment results of anorexia
nervosa and bulimia nervosa in a residential treatment program.
Eat Disord 19(2):117-131. doi:10.1080/10640266.2011.551629

2. Delinsky SS, Thomas JJ, Germain SA, Ellison Craigen K, Weigel
TJ, Levendusky PG et al (2011) Motivation to change among
residential treatment patients with an eating disorder: assessment
of the multidimensionality of motivation and its relation to


http://dx.doi.org/10.1080/10640266.2011.551629

Eat Weight Disord (2015) 20:301-310

309

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

treatment outcome. Int J Eat Disord 44(4):340-348. doi:10.1002/
eat.20809

. McHugh MD (2007) Readiness for change and short-term out-

comes of female adolescents in residential treatment for anorexia
nervosa. Int J Eat Disord 40(7):602-612. doi:10.1002/eat.20425

. Bean P, Weltzin T (2001) Evolution of symptom severity during

residential treatment of females with eating disorders. Eat Weight
Disord 6(4):197-204. doi:10.1007/BF03339743

. Engel SG, Adair CE, Las Hayas C, Abraham S (2009) Health-

related quality of life and eating disorders: a review and update.
Int J Eat Disord 42(2):179-187. doi:10.1002/eat.20602

. The WHOQOL Group (1998) Development of the World Health

Organization WHOQOL-BREF quality of life assessment. Psy-
chol Med 28(3):551-558. doi:10.1017/s0033291798006667

. McHorney CA, Ware JE Jr, Raczek AE (1993) The MOS 36-Item

Short-Form Health Survey (SF-36): II. Psychometric and clinical
test of validity in measuring physical and mental health con-
structs. Med Care 31(3):247-263. doi:10.1097/00005650-
199303000-00006

. Keilen M, Treasure T, Schmidt U, Treasure J (1994) Quality of

life measurements in eating disorders, angina, and transplant
candidates: are they comparable? J R Soc Med 87(8):441-444.
doi:10.1177/014107689408700804

. Padierna A, Quintana JM, Arostegui I, Gonzalez N, Horcajo MJ

(2002) Changes in health related quality of life among patients
treated for eating disorders. Qual Life Res 11(6):545-552. doi: 10.
1023/A:1016324527729

Noordenbos G, de la Rie SM, van Furth EF (2005) Quality of life
and eating disorders. Qual Life Res 14(6):1511-1522. doi:10.
1007/s11136-005-0585-0

Hay PJ, Mond J (2005) How to ‘count the cost’ and measure
burden? A review of health-related quality of life in people with
eating disorders. J Ment Health 14(6):539-552. doi:10.1080/
09638230500400274

Doll HA, Peterson SE, Stewart-Brown SL (2005) Eating disor-
ders and emotional and physical well-being: associations between
student self-reports of eating disorders and quality of life as
measured by the SF-36. Qual Life Res 14(3):705-717. doi:10.
1007/s11136-004-0792-0

Mond JM, Hay PJ, Rodgers B, Owen C, Beumont PJ (2005)
Assessing quality of life in eating disorder patients. Qual Life Res
14(1):171-178. doi:10.1007/s11136-004-2657-y

Engel SG, Wittrock DA, Crosby RD, Wonderlich SA, Mitchell
JE, Kolotkin RL (2006) Development and psychometric vali-
dation of an eating disorder-specific health-related quality of
life instrument. Int J Eat Disord 39(1):62-71. doi:10.1002/eat.
20200

Las Hayas C, Quintana JM, Padierna A, Bilbao A, Muiioz P,
Madrazo A et al (2006) The new questionnaire health-related
quality of life for eating disorders showed good validity and
reliability. J Clin Epidemiol 59(2):192-200

Abraham SF, Brown T, Boyd C, Luscombe G, Russell J (2006)
Quality of life: eating disorders. Aust NZJ Psychiatry
40(2):150-155. doi:10.1080/5.1440-1614.2006.01762.x

Adair CE, Marcoux GC, Cram BS, Ewashen CJ, Chafe J, Cassin
SE et al (2007) Development and multi-site validation of a new
condition-specific quality of life measure for eating disorders.
Health Qual Life Outcomes 5:23. doi:10.1186/1477-7525-5-23
Sanftner JL (2011) Quality of life in relation to psychosocial risk
variables for eating disorders in women and men. Eat Behav
12(2):136-142. doi:10.1016/j.eatbeh.2011.01.003

Rios PB, Lobera 1J (2011) Body image quality of life in eating
disorders. Patient Prefer Adherence 5:109-116. doi:10.2147/ppa.
s17452

Goldstein M, Peters L, Baillie A, McVeagh P, Minshall G,
Fitzjames D (2011) The effectiveness of a day program for the

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

treatment of adolescent anorexia nervosa. Int J Eat Disord
44(1):29-38. doi:10.1002/eat.20789

Exterkate CC, Vriesendorp PF, de Jong C (2009) Body attitudes
in patients with eating disorders at presentation and completion of
intensive outpatient day treatment. Eat Behav 10(1):16-21.
doi:10.1016/j.eatbeh.2008.10.002

Frisch MJ, Herzog DB, Franko D (2006) Residential treatment
for eating disorders. Int J Eat Disord 39(5):434-442. doi:10.1002/
eat.20255

Mond JM, Hay PJ, Rodgers B, Owen C, Beumont PJ (2004)
Validity of the Eating Disorder Examination Questionnaire (EDE-
Q) in screening for eating disorders in community samples. Behav
Res Ther 42(5):551-567. doi:10.1016/s0005-7967(03)00161-x
Beerten R, Lynn P, Laiho J, Martin J (2001) Response rates as a
measure of survey quality. In: Proceedings of NTSS & ETK
2001: new techniques and technologies for statistics: exchange of
technology and know how. Crete, Greece, pp 601-607. Retrieved
from http://www.websm.org/uploadi/editor/61.pdf

Adair CE, Marcoux GC, Bischoff TF, Cram BS, Ewashen CJ,
Pinzon J et al (2010) Responsiveness of the Eating Disorders
Quality of Life Scale (EDQLS) in a longitudinal multi-site
sample. Health Qual Life Outcomes 8:83. doi:10.1186/1477-
7525-8-83

Rush AJ, Trivedi MH, Ibrahim HM, Carmody TJ, Arnow B,
Klein DN et al (2003) The 16-item Quick Inventory of Depres-
sive Symptomatology (QIDS) clinician rating (QIDS-C) and self-
report (QIDS-SR): a psychometric evaluation in patients with
chronic major depression. Biol Psychiatry 54(5):573-583. doi: 10.
1016/s0006-3223(02)01866-8

Inventory of Depressive Symptomatology (IDS) & Quick
Inventory of Depressive Symptomatology (QIDS). http://www.
ids-qids.org/index.html

Spielberger CD, Gorsuch RL, Lushene R, Vagg PR, Jacobs GA
(1993) Manual for the state-trait anxiety inventory. Consulting
Psychologists Press, Palo Alto

Luce KH, Crowther JH (1999) The reliability of the eating dis-
order examination—self-report questionnaire version (EDE-Q).
Int J Eat Disord 25(3):349-351. doi:10.1002/(sici)1098-
108x(199904)25:3<349:aid-eat15>3.3.co;2-d

Peterson CB, Crosby RD, Wonderlich SA, Joiner T, Crow SJ,
Mitchell JE et al (2007) Psychometric properties of the eating
disorder examination-questionnaire: factor structure and internal
consistency. Int J Eat Disord 40(4):386-389. doi:10.1002/eat.
20373

Bean P, Loomis CC, Timmel P, Hallinan P, Moore S, Mammel J
et al (2004) Outcome variables for anorexic males and females
one year after discharge from residential treatment. J Addict Dis
23(2):83-94. doi:10.1300/j069v23n02_06

Bean P, Welk R, Hallinan P, Cornella-Carlson T, Weisensel N,
Weltzin T (2008) The effects of a multidisciplinary approach to
treatment in the recovery of males and females diagnosed with
anorexia nervosa in the presence and absence of co-morbid
obsessive compulsive disorders. J Groups Addict Recover
3(3-4):305-321. doi:10.1080/15560350802424969

Lavender JM, De Young KP, Anderson DA (2010) Eating Dis-
order Examination Questionnaire (EDE-Q): norms for under-
graduate men. Eat Behav 11(2):119-121. doi:10.1016/j.eatbeh.
2009.09.005

Public Works and Government Services Canada (2007) Best
practices in public opinion research: Improving respondent
cooperation for telephone surveys. http://www.tpsgc-pwgsc.gc.
ca/rop-por/rapports-reports/telephone/tdm-toc-eng.html.  Acces-
sed 21 July 2014

Leung SF, Ma JL, Russell J (2013) Enhancing quality of life in
people with disordered eating using an online self-help pro-
gramme. J Eat Disord 1:9. doi:10.1186/2050-2974-1-9

@ Springer


http://dx.doi.org/10.1002/eat.20809
http://dx.doi.org/10.1002/eat.20809
http://dx.doi.org/10.1002/eat.20425
http://dx.doi.org/10.1007/BF03339743
http://dx.doi.org/10.1002/eat.20602
http://dx.doi.org/10.1017/s0033291798006667
http://dx.doi.org/10.1097/00005650-199303000-00006
http://dx.doi.org/10.1097/00005650-199303000-00006
http://dx.doi.org/10.1177/014107689408700804
http://dx.doi.org/10.1023/A:1016324527729
http://dx.doi.org/10.1023/A:1016324527729
http://dx.doi.org/10.1007/s11136-005-0585-0
http://dx.doi.org/10.1007/s11136-005-0585-0
http://dx.doi.org/10.1080/09638230500400274
http://dx.doi.org/10.1080/09638230500400274
http://dx.doi.org/10.1007/s11136-004-0792-0
http://dx.doi.org/10.1007/s11136-004-0792-0
http://dx.doi.org/10.1007/s11136-004-2657-y
http://dx.doi.org/10.1002/eat.20200
http://dx.doi.org/10.1002/eat.20200
http://dx.doi.org/10.1080/j.1440-1614.2006.01762.x
http://dx.doi.org/10.1186/1477-7525-5-23
http://dx.doi.org/10.1016/j.eatbeh.2011.01.003
http://dx.doi.org/10.2147/ppa.s17452
http://dx.doi.org/10.2147/ppa.s17452
http://dx.doi.org/10.1002/eat.20789
http://dx.doi.org/10.1016/j.eatbeh.2008.10.002
http://dx.doi.org/10.1002/eat.20255
http://dx.doi.org/10.1002/eat.20255
http://dx.doi.org/10.1016/s0005-7967(03)00161-x
http://www.websm.org/uploadi/editor/61.pdf
http://dx.doi.org/10.1186/1477-7525-8-83
http://dx.doi.org/10.1186/1477-7525-8-83
http://dx.doi.org/10.1016/s0006-3223(02)01866-8
http://dx.doi.org/10.1016/s0006-3223(02)01866-8
http://www.ids-qids.org/index.html
http://www.ids-qids.org/index.html
http://dx.doi.org/10.1002/(sici)1098-108x(199904)25:3%3c349:aid-eat15%3e3.3.co;2-d
http://dx.doi.org/10.1002/(sici)1098-108x(199904)25:3%3c349:aid-eat15%3e3.3.co;2-d
http://dx.doi.org/10.1002/eat.20373
http://dx.doi.org/10.1002/eat.20373
http://dx.doi.org/10.1300/j069v23n02_06
http://dx.doi.org/10.1080/15560350802424969
http://dx.doi.org/10.1016/j.eatbeh.2009.09.005
http://dx.doi.org/10.1016/j.eatbeh.2009.09.005
http://www.tpsgc-pwgsc.gc.ca/rop-por/rapports-reports/telephone/tdm-toc-eng.html
http://www.tpsgc-pwgsc.gc.ca/rop-por/rapports-reports/telephone/tdm-toc-eng.html
http://dx.doi.org/10.1186/2050-2974-1-9

310 Eat Weight Disord (2015) 20:301-310

36. Bamford B, Sly R (2010) Exploring quality of life in the eating 37. Centers for Disease Control and Prevention (2011) Assessing your
disorders. Eur Eat Disord Rev 18(2):147-153. doi:10.1002/erv. weight: about adult BMI. http://www.cdc.gov/healthyweight/asses
975 sing/bmi/adult_bmi/index.html. Accessed 24 July 2013

@ Springer


http://dx.doi.org/10.1002/erv.975
http://dx.doi.org/10.1002/erv.975
http://www.cdc.gov/healthyweight/assessing/bmi/adult_bmi/index.html
http://www.cdc.gov/healthyweight/assessing/bmi/adult_bmi/index.html

	Sex differences in the effects of residential treatment on the quality of life of eating disorder patients
	Abstract
	Aims
	Methods
	Results
	Conclusion

	Introduction
	Materials and methods
	Participants
	Study design
	Follow-up response rate calculation
	Instruments used
	Eating disorders quality of life scale (EDQLS)
	Quick inventory of depressive symptomatology (QIDS)
	State-trait anxiety inventory (STAI)
	Eating disorder examination questionnaire (EDE-Q)

	Residential treatment at the eating disorder center
	Statistical analysis

	Results
	Changes in quality of life from admission to discharge
	Changes in quality of life between admission, discharge and follow-up
	Symptom changes as predictors of change in quality of life

	Discussion
	Conclusion
	Conflict of interest
	References




