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INTRODUCTION

Anorexia nervosa (AN) is a severe psychiatric illness that 
is prone to pain chronification and is associated with an in-
creased mortality risk.1 AN occurs mainly during adolescence, 
with prevalence rates of approximately 1.7% in adolescents.2 
A low body weight, a fear of gaining weight and an alteration 
of body image are characteristics of AN. The restrictive sub-
type of AN (AN-R) occurs when weight loss is primarily due 
to diet, fasting and/or excessive exercise and, unlike the AN 
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binge-purge subtype, includes more discrete and extreme in-
stances of reducing intake, as well as more chronic reduction 
of energy.3 Differences in body composition and psychopathol-
ogy have been demonstrated between the subtypes of AN.4 
Therefore, it is necessary to differentiate the evolution of the 
illness between the AN subtypes to contribute to a better un-
derstanding of the symptomatology and course of AN and to 
find more specific treatment approaches.

Although a recent systematic review highlighted the lack of 
consensus on treatment protocols with respect to refeeding 
practices,5 the importance of rapid refeeding strategies for body 
weight restoration in this population is clear. Restoring opti-
mal weight, especially in AN-R, is the key to avoiding serious 
physical complications in the bone mineral density, the mus-
culoskeletal system and linear growth.6 Therefore, monitoring 
these systems during the refeeding process is essential among 
these patients. There is currently no superior treatment setting 
for AN (outpatient, inpatient, reduced length of inpatient fol-
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lowed by outpatient, or partial hospital care).7 However, pro-
grams based on cognitive behavioral treatment, together with 
family support, seem to be effective and have been recom-
mended in the treatment of adolescents with AN.8

In addition to inpatient care, additional goals must be com-
pleted to facilitate a movement toward full recovery.9 The avail-
able studies examining the changes in the psychopathology of 
adolescents with AN in hospital environments show contra-
dictory results. Some studies found an improvement in general 
psychopathology,10,11 while others did not find changes despite 
weight recovery.12 Likewise, research on the efficacy and im-
pact of interventions for AN should include evaluation of body 
image disturbance, in addition to changes in weight and medi-
cal stability.13

An increase in physical activity (PA) can be considered a sig-
nificant factor for the onset and maintenance of the illness.3 
Since these patients are actively trying to modify the shape of 
their body, PA is only one of the ways to obtain the “desired 
ideal thinness.” In addition, these patients may rely on PA as a 
key coping strategy in the face of negative affect of the illness.14 
However, few studies have objectively evaluated the changes 
in PA during nutritional recovery in patients with AN, and 
different results have been obtained.15 As a consequence, a bet-
ter understanding of PA in this population is justified during 
weight restoration efforts to improve outcomes for patients 
with AN-R. 

Sleep disorders are highly correlated with AN and that there 
are multiple areas of sleep that AN effects compared to a healthy 
population.16 In fact, sleep disorders in patients with AN have 
been considered an important clinical marker.17 To date, the 
studies that have examined sleep disorders among patients with 
AN are mainly using polysomnographic monitoring.18 How-
ever, studies are needed to evaluate sleep in a natural environ-
ment over a long period, and for this, actigraphs are a useful 
method for the assessment of sleep.19

Therefore, the objective of the present study was to analyze 
the clinical, psychopathological, physical, and sleep-related 
evolution of adolescents with AN-R after 10 weeks of a day-
time hospital program. We hypothesized that after the hospital 
program it would improve the parameters evaluated in ado-
lescents with AN-R.

METHODS

Participants
This study was approved by the Research Ethics Committee 

of the University Hospital Complex of Huelva (PI 005/16) and 
registered in www.clinicaltrials.gov (Identifier: NCT03667183), 
and it followed the guidelines of the Declaration of Helsinki, 
last-modified in 2013. All female participants between 10 and 

17 years old with restricting-type AN (n=23), who were diag-
nosed according to the clinical criteria of the fifth edition of 
the Diagnostic and Statistical Manual of Mental Disorders 
(DSM-5)3 and who were included in the day hospital program 
(DHP) of the Treatment Program for Eating Disorders (TPED) 
were recruited from the Children’s Mental Health Unit of the 
Vázquez Díaz Hospital (Huelva, Spain). Fourteen subjects 
agreed to participate, and they and their parents signed writ-
ten informed forms. The inclusion criteria were as follows: 1) 
clinical diagnosis of restricting-type AN in the aforementioned 
hospital; 2) aged from 10 to 17 years old; 3) the medical team 
indicated that patients were under analytical control to par-
ticipate; and 4) written informed consent of the patients and 
their legal guardians was provided. The exclusion criteria were 
1) having other mental health diagnoses and 2) consumption 
of narcotic drugs. All patients were assessed by the same re-
searcher to reduce interexaminer error.

Treatment description 
The DHP of the TPED is a program that has been held at 

the Child-Mental Health Unit of the Vázquez Díaz Hospital 
(Huelva, Spain) since 2001. The multidisciplinary team is com-
posed of eleven specialized eating disorders (EDs) health pro-
fessionals (one psychiatrist, one endocrinologist, three nurs-
es, four nursing assistants, one occupational therapist and one 
social worker) together with a professor and an administra-
tive officer. The main objective of the program is to reduce the 
problematic food-related symptoms, such as restriction, bing-
ing and purging, of children who need intensive treatment 
without being totally hospitalized. The DHP characteristics 
of TPED are described in the Supplementary material.

Procedure 
The study consisted of four visits to the hospital. In the first 

visit (baseline), anthropometric data and body composition 
data were examined, and patients were monitored for energy 
expenditure for 9 days. The day where the portable monitor 
was removed, they also completed different questionnaires. 
The procedure was repeated 10 weeks later. The delay between 
admission to the hospital and baseline assessment averaged 
48.7 (±11.6) days. All measurements and questionnaires were 
collected and supervised by qualified personnel.

Clinical measures 
InBody 770 (Inbody Co., LTD, Seoul, Korea) was used to 

measure body composition through bioelectrical impedance 
analysis (BIA). Multifrequency and octopolar bioelectrical im-
pedance, such as InBody 770, has been shown to be reliable 
and precise in patients with AN.20 This body composition ana-
lyzer has already been validated in children and adolescents.21 
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Height was measured barefoot and in underwear to the near-
est 0.1 cm following standard procedures using a balance with 
an incorporated stadiometer (Detecto 439; Detecto, USA). 
Body mass index (BMI) was calculated as body mass (kg) di-
vided by height (m) squared.

Psychopathology of AN 

Psychiatric symptoms
The self-report questionnaire Eating Disorder Inventory-3 

(EDI-3) was used to analyze psychological traits and key symp-
toms of the development and maintenance of EDs, including 
AN.22 It is composed of 91 items with a choice of 6 answers 
each and organized into 12 main scales: three scales specific 
to EDs and nine general psychological scales that are highly 
relevant but not specific to EDs. The EDI-3 also provides 6 
composite scores: a specific one for EDs and five indices of 
integrative psychological constructs. We used the Spanish ad-
aptation of the EDI-3,22 which has high levels of internal con-
sistency in all the diagnostic groups (Cronbach’s alpha from 
0.85 to 0.95).

Body image disturbance
The Contour Drawing Rating Scale (CDRS) was used be-

cause it is one of the easy-to-administer and most popular 
figure drawing scales for the evaluation of body image distur-
bance.23,24 This self-administered scale is composed of nine 
female figures viewed from the front with relatively fine in-
creasing graduations of BMI. The person is asked to indicate 
which figure represents their current body shape (perceived 
body shape) and what figure they would like to have (ideal 
body shape). The discrepancy between these two classifica-
tions represents a measure of body dissatisfaction. A score of 
0 was interpreted as satisfaction with body image, and a score 
different than 0 was interpreted as body dissatisfaction (Sat-
isfied=0; Dissatisfied=1).25 The use of the absolute value of the 
discrepancy between the current and desired body shape was 
used in the analyses, as it has also been used previously.26 The 
validity and reliability test-retest of the CDRS have been sat-
isfactorily analyzed in adolescents (Cronbach’s alpha from 0.77 
to 0.84),24 and it has been widely used in clinical and healthy 
populations.27

Physical activity and sleep
Free-living activity behaviors were objectively measured 

using the multisensor monitor Sensewear Mini Armband 
(SWM) (BodyMedia Inc., Pittsburgh, PA, USA), previously 
used in adult patients with AN,28 for a 24-hours, 9-days peri-
od, which included five weekdays and two weekend days. 
Sleep time and sedentary (≤1.5 METs), light (1.6–2.9 METs), 

moderate (3–6 METs) and vigorous (>6 METs) physical ac-
tivity were recorded on a minute-by-minute basis. Sleep time 
variables were night sleep duration (time from sleep onset to 
offset), sleep latency (time from bed time to sleep start), night 
perturbations (number and time of perturbations after sleep 
onset) and sleep efficiency (percentage of time spent asleep 
from sleep onset to offset). Participants were told to remove the 
monitor only for water-based activities. Only participants who 
carried the monitor for at least 95% of the entire day (1,368 
minutes) were included in the study. To minimize immediate 
reactivity to the monitor that may have altered their habitual 
lifestyle, we removed from the analysis the first and the last 
day of monitoring data.

Statistical analyses 
All statistical tests were performed using SPSS (SPSS, IBM 

Corp. Released 2016. IBM SPSS Statistics for Windows, Ver-
sion 24.0. IBM Corp., Armonk, NY, USA). Significance was 
set at p<0.05. Due to the size of the sample, we assumed a non-
normal distribution; therefore, the Wilcoxon test was used to 
evaluate significant differences between baseline assessment 
and after 10 weeks, and when there was significance, the 95% 
confidence intervals (CI) for the differences were calculated. 
Data were also assessed for practical/clinical meaningfulness 
using an approach based on the magnitudes the changes ob-
served. Cohen’s d statistic determined the effect size of the 
standardized differences in the selected variables, and Hop-
kins’ scale and a customized spreadsheet were used to deter-
mine the magnitude of the effect size.29,30 A practically worth-
while difference was assumed when the difference score of the 
between subject standard deviation was at least 0.2. Thresh-
old values for Cohen’s effect size were trivial (0.0–0.19), small 
(0.20–0.59), moderate (0.60–1.19), large (1.20–1.99), and very 
large (≥2.00). Quantitative chances of positive/trivial/nega-
tive difference were assessed qualitatively as follows: <25% 
unclear, 25% to 75% possibly, >75% likely, >95% very likely, 
and >99.5% almost certainly. A substantial difference was set 
at >75%.

RESULTS

The average age of the 14 participants was 14.3 (±1.6) years.
The results of the clinical evolution of the patients after 10 

weeks of the intervention program are shown in Table 1. A 
significant, small standardized and substantial increase was 
found in weight (p=0.009, 95% CI: -3.57 to -0.75) and body 
mass index (p=0.019, 95% CI: -1.27 to -0.16). Significant and 
small standardized increases were found in total body water 
(p=0.014, 95% CI: -1.29 to -0.21), body fat mass (p=0.028, 95% 
CI: -2.26 to -0.04), soft lean mass (p=0.011, 95% CI: -1.65 to 
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-0.32), fat-free mass (p=0.014, 95% CI: -1.74 to -0.29) and skel-
etal muscle mass (p=0.010, 95% CI: -1.08 to -0.22). Moreover, 
there was a significant increase in height (p=0.003, 95% CI: 

-1.27 to -0.37) and a small standardized increase in percent 
body fat. 

The evolution of psychopathology is shown in Table 2. In 

Table 1. The evolution of body composition between baseline assessment and after 10 weeks

Baseline (N=14) After 10 weeks (N=14) Standardized differences (90% CL) Qualitative assessment†

Weight (kg) 45.2 (7.8) 47.4 (6.5)* 0.28 (0.14) Likely positive 82/18/0
Height (cm) 158.9 (7.6) 159.8 (7.3)* 0.10 (0.05) Almost certainly trivial 0/100/0
Total body water (L) 24.9 (3.4) 25.6 (2.9)* 0.21 (0.12) Possibly positive 54/46/0
Body fat mass (kg) 11.3 (4.4) 12.4 (4.3)* 0.26 (0.18) Possibly positive 70/30/0
Soft lean mass (kg) 31.9 (4.4) 32.9 (3.7)* 0.21 (0.11) Possibly positive 56/44/0
Fat free mass (kg) 34.0 (4.7) 35.0 (3.9)* 0.20 (0.12) Possibly positive 53/47/0
Skeletal muscle mass (kg) 18.0 (2.8) 18.6 (2.4)* 0.22 (0.12) Possibly positive 60/40/0
Body mass index (kg/m2) 17.9 (2.6) 18.6 (2.1)* 0.27 (0.17) Likely positive 76/24/0
Percent body fat (%) 24.3 (6.9) 25.7 (6.6) 0.20 (0.20) Possibly positive 50/50/0
Bone mineral content (kg) 2.1 (0.3) 2.1 (0.2) 0.13 (0.13) Possibly trivial 18/82/0
Data are shown as the mean (SD), unless otherwise indicated. Body composition differences between baseline assessment and after 10 weeks 
were analyzed by the Wilcoxon test. *p<0.05, †a substantial difference was set at >75%. CL: confidence level

Table 2. Psychopathological evolution between baseline assessment and after 10 weeks

Baseline (N=14) After 10 weeks (N=14)
Standardized 

differences (90% CL)
Qualitative assessment*

Eating disorder inventory-3†

Drive for thinness 42.4 (7.4) 40.9 (7.2) -0.21 (0.24) Possibly negative 1/48/52
Bulimia 45.9 (4.8) 44.7 (2.7) -0.21 (0.32) Possibly negative 2/47/51
Body dissatisfaction 42.3 (7.7) 42.7 (7.0) 0.07 (0.27) Possibly trivial 21/74/5
Eating disorder risk composite 41.7 (6.7) 40.8 (6.4) -0.13 (0.23) Possibly trivial 1/69/29
Low self-esteem 44.4 (7.9) 44.0 (8.2) -0.06 (0.27) Unclear 6/77/18
Personal alienation 44.4 (8.3) 43.9 (8.3) -0.05 (0.31) Unclear 9/70/21
Interpersonal insecurity 46.6 (9.9) 46.6 (11.1) -0.02 (0.34) Unclear 14/67/18
Interpersonal alienation 46.4 (9.4) 47.8 (9.4) 0.14 (0.31) Possibly trivial 38/59/4
Interoceptive deficits 44.7 (8.1) 42.6 (8.5) -0.26 (0.39) Possibly negative 3/37/60
Emotional dysregulation 46.9 (7.6) 46.5 (9.8) -0.09 (0.33) Unclear 7/65/28
Perfectionism 46.7 (5.5) 48.1 (9.4) 0.15 (0.60) Unclear 45/40/16
Asceticism 43.4 (7.0) 42.1 (6.3) -0.16 (0.47) Unclear 10/46/44
Maturity fears 52.3 (5.9) 55.3 (8.5) 0.41 (0.44) Likely positive 79/19/1
Ineffectiveness 44.1 (7.1) 43.6 (8.1) -0.07 (0.30) Unclear 7/71/22
Interpersonal problems 46.2 (9.4) 47.0 (10.8) 0.06 (0.27) Unclear 19/75/6
Affective problems 45.3 (7.0) 43.9 (7.4) -0.19 (0.31) Possibly negative 2/49/49
Overcontrol 44.2 (5.9) 44.3 (7.8) -0.03 (0.54) Unclear 23/47/29
General psychological maladjustment 44.4 (6.1) 44.6 (8.6) -0.04 (0.33) Unclear 12/69/20

Contour drawing rating scale
Perceived body shape 4.6 (1.3) 4.9 (1.2) 0.26 (0.33) Possibly positive 63/36/1
Ideal body shape 4.4 (1.2) 4.6 (1.2) 0.14 (0.20) Possibly trivial 32/68/1
Body dissatisfaction‡ 0.7 (0.5) 0.6 (0.5) -0.29 (0.63) Unclear 10/31/59

Data are shown as the mean (SD), unless otherwise indicated. Psychological evolution differences between baseline assessment and after 10 
weeks were analyzed by the Wilcoxon test. *a substantial difference was set at >75%, †all scales and composite scores of Eating Disorder In-
ventory-3 are shown in T-scores, ‡the greater values indicate greater body dissatisfaction. CL: confidence level
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relation to EDI-3, small standardized and substantial increases 
were found in maturity fears, and small standardized decreases 
were obtained in drive for thinness, bulimia and interoceptive 
deficits. Regarding CDRS, there was a small standardized in-
crease in perceived body shape and a decrease in body dissat-
isfaction.

Changes in physical activity and sleep are shown in Table 3. 
In relation to physical activity, there was a small standardized 
decrease in daily average METs and an increase in sedentary 
activity. With regard to sleep, a significant, moderately stan-
dardized and substantial increase in sleep latency was found 
(p=0.002, 95% CI: -16.00 to -4.10), and a significant, small stan-
dardized and substantial decrease in sleep efficiency was found 
(p=0.035, 95% CI: -0.04 to 5.37). In addition, small standard-
ized and substantial increases were found in night perturba-
tions, both in number and in duration.

DISCUSSION

This study analyzed the clinical, psychopathological, physi-
cal, and sleep evolution of female adolescents with restricting-
type AN admitted to a day hospital program for 10 weeks. The 
main finding, in addition to the increase in body mass, was 
the increase in sleep latency and, consequently, the decrease 
in sleep efficiency.

A major finding of the current study was that the measured 
sleep objectively worsened after refeeding in adolescents with 

AN-R. We found an increase in nocturnal latency and the num-
ber and duration of night perturbations, which is because there 
was a decrease in sleep efficiency. It has been reported that 
there is an objectively measured improvement in sleep after 
the restoration of weight in patients with AN31 and that sleep 
disorders are related to the malnutrition observed in these pa-
tients, and, after increasing weight, sleep disorders improve.16,31 
However, Pieters et al.18 did not observe changes in the objec-
tive variables of sleep after 20 weeks of treatment in adolescents 
with AN, and Lehmann et al.32 found that the duration of sleep 
was inversely associated with an increase in BMI. Anxiety trig-
gered by the increase in weight and the pressure of monitor-
ing and control of physical activity by hospital staff and par-
ents could be one of the explanations for the increase in sleep 
disorders in this clinical population after 10 weeks of refeed-
ing.17 Therefore, it is crucial to address sleep care in acute treat-
ment protocols in adolescents with AN-R to potentiate the treat-
ment efficacy for the main clinical disorder, as evidenced by 
other psychiatric conditions.16

In our study we found a significant increase in eight of the 
ten variables of body composition, in agreement with other 
studies of refeeding in this population.33,34 Contrary to our re-
sults, other study reported a decrease in total body water after 
weight recovery in adults with AN.34 This discrepancy could 
be due to the comparison of adults with adolescents, since an 
increase in total body water was also reported after refeeding 
in adolescents with AN, and this increase was due to the in-

Table 3. Changes in physical activity and sleep between baseline assessment and after 10 weeks

Baseline (N=14)
After 10 weeks 

(N=14)
Standardized 

differences (90% CL)
Qualitative assessment†

Physical activity
Energy expenditure (kcal/day) 1876.9 (248.1) 1890.7 (244.2) 0.06 (0.30) Unclear 20/72/7
Active energy expenditure (kcal/day) 967.6 (278.8) 933.0 (339.3) -0.14 (0.54) Unclear 14/43/43
Steps (number/day) 7,069 (3,036) 7,137 (3,372) 0.04 (0.31) Unclear 19/72/9
Average METs‡ 1.8 (0.2) 1.7 (0.3) -0.35 (0.39) Possibly negative 1/25/74
Sedentary activity <1.5 METs (min/day) 783 (337) 857 (268) 0.26 (0.35) Possibly positive 61/37/2
Light activity 1.6–2.9 METs (min/day) 545 (339) 472 (254) -0.17 (0.34) Possibly trivial 4/53/43
Moderate activity 3–6 METs (min/day) 75 (40) 68 (47) -0.11 (0.37) Unclear 8/58/34
Vigorous activity >6 METs (min/day) 19 (19) 22 (27) 0.06 (0.28) Unclear 20/74/6

Sleep
Night sleep duration (min/day) 491 (59) 493 (41) 0.06 (0.53) Unclear 32/47/20
Sleep latency (min/day) 11 (6) 21 (11)* 0.97 (0.39) Almost certainly positive 100/0/0
Night perturbations (number/day) 10 (5) 13 (4) 0.54 (0.52) Likely positive 86/13/1
Night perturbations (min/day) 54 (33) 66 (21) 0.47 (0.37) Likely positive 89/11/0
Sleep efficiency (%) 90.6 (5.6) 88.0 (4.6)* -0.43 (0.38) Likely negative 1/15/84

Data are shown as the mean (SD), unless otherwise indicated. Changes in physical activity and sleep between baseline assessment and after 
10 weeks were analyzed by the Wilcoxon test. *p<0.05, †a substantial difference was set at >75%, ‡daily average. CL: confidence level, METs: 
metabolic equivalents
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crease in intracellular water.35 Unlike our results, there was a 
significant increase in bone mineral content in a study of ado-
lescents with AN; however, no changes were found in lean tis-
sue mass after 7 months of weight gain.33 It is likely that this 
result is due to the study lengths, since no changes were found 
in whole body bone mineral density after a 12-week intensive 
nutrition therapy program with AN patients.36

We did not find any significant change in the psychopathol-
ogy of the anorexia nervosa or in the evaluation of body dis-
satisfaction. These results agree with other previous studies in 
which no significant improvement was obtained after weight 
recovery in adolescents with AN.12,37 However, Iniesta Sepúlveda 
et al.10 observed a decrease in core pathological features, while 
Hatch et al.11 obtained improvements in only two of the five 
psychopathological variables. Several studies have reported 
the existing gap between physical recovery and psychological 
change since they did not find significant associations between 
them,12,34 which could explain the high rate of relapse of AN 
after discharge from inpatient units. One of the reasons that 
can explain this gap in our results may be the short evaluation 
period between the two assessments of our study. On the other 
hand, body image disturbance does not seem to change after 
hospitalization in these patients.12,38 Kodama et al.38 found, 
through functional magnetic resonance imaging, that there 
is an alteration of body image even after weight recovery in 
patients with AN. In our patients, we observed a small increase 
in perceived body image and a decrease in body dissatisfac-
tion. Similar findings were obtained in a previous study in 
which ideal body image did not change after 12 weeks of nu-
tritional recovery, though patients did obtain an increase in 
perceived body image.39 It has been reported that younger ad-
olescents with AN perceive greater coercion than older ado-
lescents,37 and those who have a lower weight experience less 
anxiety with body image than those with recovered weight.40 
Although nutritional restoration is key in the treatment of these 
patients, the increase in the amount of food increases anxiety 
and resistance to refeeding;41 therefore, these aspects should be 
treated with greater emphasis especially in this clinical popu-
lation in treatment programs.

Objective assessment of physical activity in adolescents with 
AN-R using an activity monitor revealed that there were no 
changes in activity after 10 weeks of refeeding, except for a small 
decrease in average METs and a small increase in sedentary ac-
tivity. This finding contrasts with other study in which an in-
crease in energy expenditure was found after weight recovery 
in adults.42 However, it seems that this increase is not directly 
related to the severity of the pathology nor does it seem to cause 
weight loss or relapse during follow-up.42 In a study with ad-
olescents with AN, it was reported that physical activity tends 
to normalize during treatment and remains stable one year 

after follow-up.15 A possible explanation for not finding chang-
es in physical activity in our study could be due to the efforts 
of the clinical staff not to increase the activities in the patients, 
since it could compromise the nutritional recovery, which is 
the priority, in this clinical population.

The main strength of this study is that it is one of the very 
few to investigate several days of sleep and physical activity (7 
full days) objectively in female adolescents with AN-R before 
and after weight gain. In addition, our sample was homoge-
nous and comprised drug-free, restricting-type AN patients 
without comorbid depression or other mental health diagno-
ses. Because of rapid maturational changes, sleep characteris-
tics in young adolescents should be interpreted with great cau-
tion. A confounding variable could have been the mean time 
between admission and baseline assessment. During this pe-
riod, patients were already in a stage of active refeeding, and 
this was necessary to participate in the study safely under medi-
cal supervision. In addition, if one studies patients shortly af-
ter admission, the sleep quality may be influenced by the stress 
of being admitted to a hospital and/or the adaptation to a new 
environment.

There are some limitations to be considered regarding our 
study. First, it is a single-arm study, and therefore, no control 
group was used for comparison, resulting in time as the inde-
pendent variable. Second, there are known limitations of all 
nonprobability samples, including the unknown levels of sam-
pling errors and their lack of representativeness. Third, the 
small sample in this study may be due to the low prevalence 
of this illness, and it is difficult to enroll a large number of af-
fected adolescents for ten weeks. Future research should in-
clude a randomized controlled design and a larger sample of 
adolescents to thoroughly validate our results.

In conclusion, after 10 weeks of follow-up in adolescent pa-
tients with AN-R who participated in a day hospital program, 
there was a positive evolution of body composition. No chang-
es were observed in the patients’ general psychopathology. 
However, regarding sleep patterns, there was a worsening of 
sleep latency and efficiency, so sleep care should be addressed 
in acute treatment programs for adolescents with AN-R.

Supplementary Materials
The online-only Data Supplement is available with this ar-

ticle at https://doi.org/10.30773/pi.2020.0016.
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Supplementary Table 1. Description of the DHP of the TPED

Descriptor Treatment Program for Eating Disorders
In operation since 2001
Days a week 5 (Monday to Friday; from 9 am to 21 pm)
Duration of treatment 18–20 weeks generally (depending on the individual evolution of each patient)
Treatment orientations Cognitive behavior
Group/individual treatment Mostly group (individual sessions in parallel with the psychiatrist and the staff in charge)
Group size 8–10
Group structure Open
Behavioral contract Yes (patients and legal guardians)
Inclusion criteria DSM-5 eating disorder: AN, BN and EDNOS

Patients between 0 and 16 years old
State of severe malnutrition and/or somatic complications
Negative attitude toward the ingestion of food
Failure in outpatient treatment
High probability of failure due to the degree of chronicity
Excessive and uncontrolled physical exercise

Exclusion criteria Acute medical risk that requires total hospitalization
Acute risk of suicide and/or very serious psychopathology that requires total hospitalization
Serious abuse of substances/toxins that clearly interfere with the normalization of weight, appetite and meal

Goals of treatment Normalization of weight or weight gain (nutritional rehabilitation through adequate caloric intake)
Reeducation and normalization of eating behavior
Identification and resolution of perpetuating factors
Control of constants and analytics according to patient’s evolution
Restoration and stabilization of healthy eating patterns (e.g., promoting a more social meal)
Improvement of aspects associated with ED (emotional regulation, self-esteem, interpersonal relationships, motivation, etc.)
Identification of the underlying pathological processes, both psychological and family relationships.

Weight control Individual weight measurement twice a week (Monday and Friday)
Eating and compensation behavior Meal plan

Supervised meals
Self-monitoring (food diary)
Supervised cooking
Psychoeducation

Body attitude Body awareness group
Positive reinforcement
Clothing control
Relaxation training

Coping skills Social skills training
Health education
Food education
Leisure activities weekly: visits to the beach, cinema, factories, etc.

Interpersonal functioning Group psychotherapy
Nonverbal expression Art therapy

Music therapy
Family functioning Family therapy
Biology Medication/medical monitoring weekly
Treatment planning Re-evaluation of treatment plan weekly
Other School follow-up and motivational group
Based on the descriptors proposed by Lammers et al.1 to compare different DHPs for TPED
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