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Abstract: Objective: Anorexia nervosa (AN) is characterized by weight loss, distorted body image
with fear of becoming fat and associated with anxiety, especially in relation to food intake. Anxiety
in relation to meals and weight restoration remains a major challenge in the treatment of AN. We
examined the effects of inpatient weight restoration treatment on levels of post-meal anxiety using
visual analogue scale (VAS) ratings in patients with AN. Materials: Thirty-two patients with AN, all
part of the PROspective Longitudinal all-comer inclusion study on Eating Disorders (PROLED) were
followed over eight weeks with baseline psychometric measures and weekly VAS anxiety self-scoring.
Methods: Apart from the weekly body mass index (BMI) and VAS, patients were characterized at
baseline using the Eating Disorder Examination Questionnaire (EDE-Q), Eating Disorder Inventory
(EDI), Symptom Check List 92 (SCL-92), Major Depression Inventory (MDI), and Autism Quotient
(AQ). Results: The results showed a significant time effect, Wilks Lambda = 0.523, F = 3.12, p < 0.05
(power of 0.862), indicating a reduction in VAS scores of anxiety from baseline to week 8. There
was no effect of baseline medication or scores of MDI on the results. BMI increased from a mean of
15.16 (week 1) to 17.35 (week 8). In comparison, patients dropping out after only three weeks (1 = 31)
also had a trend toward a reduction in VAS anxiety (ns). Conclusions: Inpatient weight restoration
treatment is associated with a decrease in post-meal anxiety in AN, an effect that occurs early and
becomes clinically significant in patients who stay in treatment.
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1. Introduction

Anorexia nervosa (AN) is a multifactorial disease [1] characterized by severe weight
loss and distorted body image with fear of becoming overweight [1]. Weight loss in AN
is often achieved and maintained primarily by reduced food intake, excessive exercise or
purging [2], with severe medical complications as a long-term consequence [3]. In addition,
mortality rate in AN is the highest compared to any psychiatric disorder with an almost
six-fold increased mortality compared to the normal population [4,5].

Evidence-based psychological treatment in adult AN have been graded as weak [1]
including enhanced cognitive behavioral therapy, focal psychodynamic psychotherapy,
Maudsley model of AN treatment for adults, and specialist supportive clinical manage-
ment, with none of these having a clear superiority over the other [1]. Frequently, weight
restoration therapy is given in the acute stage, having in the short-term been shown to
improve prognosis [6].

Several findings link anxiety to AN (e.g., some studies have suggested that anxiety
symptoms precede the onset of the eating disorder [7,8]) and that AN and anxiety disorders
share a common genetic transmission [9]. Furthermore, individuals with childhood anxiety
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disorders (e.g., overanxious disorder) and AN are more likely to develop additional anxiety
disorders [10], and individuals who had recovered from AN for at least 12 months and
who had never before met the criteria for an anxiety disorder, still reported higher levels of
anxiety [7].

Anxiety in AN may also be secondary to malnutrition [11]. In a food exposure
experiment, BMI was negatively correlated with anxiety before meal intake (i.e., the lower
an individual’s BMI, the more anxiety-provoking individuals with AN find the thought
of and exposure to food to be) [12]. The anxiety may additionally remain even after
weight restoration, as shown in a study where pre-meal anxiety in weight-restored patients
with AN was significantly higher compared to healthy controls independent of meal
type digested [13]. Furthermore, meal related anxiety has been found to be directly
correlated to outcome [13,14], and even proposed as a specific target for treatment to
improve outcome [13]. Thus, efforts to reduce meal related anxiety in a ward setting,
remains a critical prerequisite for being able to achieve better treatment results with
fewer relapses.

As the evidence for an effect of weight increase on anxiety is still sparce, and meal-
related anxiety is an important prognostic factor [13,14], and since increasing meal-related
anxiety may directly counteract treatment efforts, and the influence of several factors such
as medication and comorbid depression has not been studied, we aimed to examine levels
of post-meal anxiety in patients with AN undergoing weight restoration as inpatients.
Based upon clinical observations of inpatients with AN, we expected that anxiety would
remain stable or even increase as the patients gained weight, hypothetically because weight
gain would trigger the psychopathology of fear of weight gain.

2. Materials and Methods
2.1. Participants

Participants included 30 females and two males with ages between 18 and 52 years
who all met the ICD-10 criteria for AN at the time of hospital admission [15]. Participants
were all enrolled in the PROspective Longitudinal all-comer inclusion study on Eating
Disorders (PROLED) study, which commenced in 2016, and is a clinical, longitudinal,
10-year annual follow-up study of Eating Disorders (ED) at the Psychiatric Center Ballerup
(PCB). PROLED is approved by the local ethics board (id: H-15012537; addendum 77106)
and the data processing board, and the following specifications apply for enrolment after a
signed written informed consent:

- adult individuals (age 18-65 years);
- admitted to the ED unit in Psychiatric Center Ballerup, Denmark; and
- adiagnosis of an ED.

Subjects undergoing forced care were excluded from the study. The enrolment rate
was 96% in 2016, 74% in 2017, 62% in 2018, and 68% in 2019 at the inpatient unit where this
study was conducted. The PCB unit is the only ED unit for treatment of ED in the capitol
region of Denmark, having a catchment area of two million inhabitants and an expected
prevalence of AN of 2000 individuals.

Patients had undergone medical and psychiatric examination prior to hospitalization,
and psychiatric comorbidities and medication were derived from medical records. Relevant
psychotropic medication of the participants can be seen in Table 1.
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Table 1. The number (1) of patients (total n = 32) receiving psychotropic medication during the study. ATC: Anatomical

Therapeutic Chemical Classification System.

Category Frequency (n) %
Antidepressant 10 31.3
ATC NO6AB
Antipsychotic 8 25
NO5AX, NOSAF
Anxiolytic 5 15.6
ATC NO5BA N06AB

2.2. Weight Restoration Treatment

All patients underwent a weight restoration program as inpatients. Meals were
provided five times per day during monitoring by trained nurses to ensure proper renour-
ishment. A dietician held individual weekly meetings with each patient to ensure a meal
plan that would enable an approximate 1 kg (kg) weight increase per week up to an ideal
body weight (IBW) of BMI 20 for women and BMI 21 for men. Weight gain was supported
by restrictions in physical activity, monitored meals and post-meal rest. Weekly measures of
weight were conducted. All patients had undergone medical and psychiatric examinations
and any medical complications were addressed as they were identified. During these eight
weeks, there was no formal psychotherapy provided, although individual meetings with
psychologists and nurses for supportive reasons were offered to the patients. All patients
received vitamins, however, no patient in this study underwent enteral feeding during this
current course of treatment. In addition, trained physiotherapists offered a body relaxation
program to all patients as part of the clinical inpatient program. An average stay for the
ED unit was 10 weeks independent of reason for discharge.

2.3. Clinical and Psychometric Measures

Initial assessments included a complete diagnostic work-up done via a comprehensive
diagnostic interview by a psychologist, and medical and psychiatric examinations carried
out by either a specialist psychiatrist, or a General Practitioner with special training in
EDs. Assessment was accomplished using the Eating Disorder Examination (diagnos-
tic questions; EDE [16] and routine clinical and laboratory assessments to ensure high
quality diagnosing of eating disorders (ED) and comorbid disorders. All primary and
comorbid diagnoses were validated by a second, independent physician using the ICD-10
checklist [17].

All participants were weighed once a week to calculate BMI (kg/m?). The PROLED
study includes validated questionnaires that assess the general and specific aspects of ED
as well as other psychiatric comorbidities or disorders such as anxiety, depression, and
autism. For this study, the Eating Disorder Examination-Questionnaire (EDE-Q) [18-20]
the Eating Disorder Inventory (EDI) [21,22], the Hopkins Symptom Checklist (SCL-92) [23],
the Major Depression Inventory (MDI) [24], and the Autism Quotient (AQ) [25] were used
and completed by each participant to characterize the enrolled participants at baseline,
both in the psychopathology of their ED and the degree of psychiatric comorbidity. Only
validated Danish versions of the instruments were used.

The EDE-Q [19] is a self-report questionnaire that was developed from the investigator-
based interview instrument, the Eating Disorder Examination (EDE). The EDE-Q is de-
signed to measure the broad range of the specific psychopathology of eating disorders
by measuring the present state of the eating behavior and attitudes of subjects over the
previous 28 days. Eating behavior and attitudes of subjects are assessed using a 7-point
scale (from 0 to 6). Points are measured in terms of the number of days the subjects experi-
ence a certain eating disorder behavior, where high EDE-Q scores indicate high levels of
ED pathology. In the Danish version of the EDE-Q, subjects are asked to answer a total of
28 items. Four sub-scales may be derived from its ratings: dietary restraint, eating concern,
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weight concern, and shape concern. A global scale and subsequent global score can be
calculated as well as the average of the four sub-scale scores.

The original EDI [22] is a self-report questionnaire that consists of 64 items for the
assessment of psychological and behavioral traits common for eating disorders. Since
its development, revisions have been made to the EDI, and in this study, the third and
latest revision was used. The EDI-3 [21] consists of 91 questions and each item scores
0—4 points. For all participants, a total sum score was calculated based on each item score.
The EDI-3 assesses the psychological traits and symptoms relevant to the development and
maintenance of eating disorders. For each item, the participants’ possible answers were
“always”, “mostly”, “often”, “sometimes”, “rarely”, or “never”.

In this study, the validated Danish version of the 92-item of the Hopkins Symptom
Checklist [23] was answered by each participant. Each item on the checklist was ranked
in five levels from “totally agree” to “do not agree at all”. The SCL-92 can be used to
assess different psychiatric symptoms such as depression, anxiety, interpersonal sensitivity,
somatization, obsession/compulsion, paranoid ideation, psychoticism, and more. The
anxiety and depression subscales of the SCL-92 were used to assess baseline levels of
depression and anxiety.

The MDI [24] is a unidimensional self-rating instrument that covers the ICD-10 symp-
toms of depression for the past 14 days. Each item on the MDI gives a score between 0 and
5 on a Likert scale and the scores are summed up with a theoretical score range between 0
to 50, where the higher the total score, the more severe the depression.

The AQ [25] is made up of 10 questions assessing five different areas: social skill,
attention switching, attention to detail, communication, and imagination. Participants
are supposed to answer each of the 50 questions with “definitely agree”, “slightly agree”,
“slightly disagree”, or “definitely disagree”, according to the degree they believe they
exhibit the behavior. A combined score is then calculated.

2.4. Measurements of Anxiety

During the eight weeks of the study, while spending time in the relaxing environment,
participants were asked once a week post-meal on every Thursday at 1 pm local time to
rate their level of anxiety. Ratings were measured using a visual analogue scale (VAS) with
a scoring range from 1-10, with 1 representing no anxiety and a score of 10 representing
the highest imaginable anxiety experienced.

2.5. Statistical Analysis

Sample size was calculated assuming a baseline mean of 5 in VAS score, an endpoint
VAS mean of 6, and a SD of 1, setting alpha to 0.5 and a power of 80%. The UBC (University
of British Colombia, Vancouver, Canada) statistical online module was used (https://www.
stat.ubc.ca/~rollin/stats/ssize/n2.html (accessed on 5 April 2021)), which provided a
power of 16 individuals at baseline and endpoint.

All analyses were conducted using the Statistical Package for Social Sciences (SPSS)
Version 27 for Macintosh computer. The distribution of the included data was assessed
using the Kolmogorov-Smirnoff test and any outliers and/or missing data were excluded
by case. VAS anxiety scores were normally distributed, and thereby parametric statistics
were applied.

Clinical characteristics were described as the means and standard deviation for age,
duration, and BMI. Gender distribution was described in numbers and percentage. Cor-
relations, using Pearson correlation, between VAS scores and potential co-variates such
as age and duration of disease were calculated at all time-points, and if correlated, were
included in the ANOVA (see below).

A one-way repeated measures analysis of variance (ANOVA) was conducted to evalu-
ate the null hypothesis that there is no change, or an increase, in the participants” anxiety
scores post-meal intake from week 1 to week 8 of the inpatient weight restoration treatment.
Results were presented as a time effect using Wilks Lambda, F-statistics, and power.
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3. Results
3.1. Participants” Baseline Clinical Characteristics and ED Psychopathology

The descriptive data in the sample are summarized in Table 2. The 32 patients
diagnosed with typical or atypical AN had a mean age of 25.63 years (SD = 8.67), and a
mean baseline BMI of 15.16 kg/ m? (SD = 2.07). Thirty of the 32 patients were women (94%),
and the mean duration of illness across the entire sample was 8.00 years (SD =9.2). Ten
patients received anti-depressive medication, eight received antipsychotic medication, and
five received anxiolytic medication during the time of the study (see Table 1). During the
eight weeks, mean BMI increased from 15.16 (SD 2.7) to 17.35 (SD 1.79).

Table 2. Participants’ (total n = 32, female = 30 and male = 2) baseline clinical characteristics and BML

Characteristics Mean SD
Age (years) 25.63 8.67
Duration of illness (years) 8.00 9.2
BMI week 1 15.16 2.07

BMI week 2 15.40 2.06

BMI week 3 15.80 1.95

BMI week 4 16.20 1.86

BMI week 5 16.45 1.88

BMI week 6 16.84 1.82

BMI week 7 17.08 1.82

BMI week 8 17.35 1.79
EDEQ-Restraint 3.49 1.76
EDEQ-Eating concern 3.37 1.58
EDEQ-Shape concern 4.65 1.50
EDEQ-Weight concern 4.29 1.69
EDEQ-Global score 3.95 1.48
EDI 170.28 67.23
SCL-A14 2.00 0.92
SCL-Dq4 2.26 0.96

MDI 33.03 9.61

AQ 19.98 8.89

Table 2 also shows the mean scores of participants for the EDE-Q, EDI, and SCL-92
scores of anxiety and depression, and the scores of MDI and AQ for characterization of
the sample. Overall, patients may be described as moderate-severe to severely affected by
their AN.

3.2. Anxiety Outcomes

Neither age nor duration of disease were correlated with VAS-scores of anxiety
at any timepoint during the 8 weeks, and were therefore not included in the repeated
measures ANOVA.

The results of the repeated measures ANOVA indicated a significant time effect, Wilks
Lambda = 0.523, F = 3.12, p < 0.05 with an observed power of 0.862. There was no effect of
baseline medication (e.g., antidepressants, antipsychotics, or anxiolytics) usage, nor any
influence of the baseline scores of depression, as measured by MDI, on the results of the
repeated measures ANOVA.

Follow-up comparisons indicated that the following pairwise comparisons were
significant; between week 8 and 1 (p < 0.05) and week 7 and 1 (p < 0.05) (Figure 1).
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Figure 1. Box and whisker plots indicating median, 95% CI and extremen values of VAS anxiety scores over eight weeks in

anorexia nervosa. Corresponding means and SD are inserted for comparison.

A significant reduction in mean anxiety scores was found when week 8 and week 7
were compared to week 1. There was no significant reduction in mean anxiety scores
when any other week were compared to week 1. Figure 1 shows a significant reduction
in post-meal anxiety scores of participants from week 1 to week 8, when an ANOVA
was conducted. Baseline medication with anti-depressive medication, antipsychotics, or
anxiolytics and baseline depression scores measured with MDI had no effect on the results.

To investigate the effect of gender, we re-ran the ANOVA with only women included,
which yielded the same results (Wilks Lambda 0.52; F = 3.1, p = 0.02; observed power = 0.85).
Since only two men were included, no similar statistical calculation was carried out for
men only.

To enable a comparison with patients who dropped-out early from the VAS assess-
ments, either due to being moved to other care (e.g., daycare or ambulant care: original
sample included the 32 patients completing eight weeks; n = 61) or were discharged from
the department for other reasons, there was a non-significant reduction already after three
weeks in VAS-anxiety (Figure 2), and in parallel, a weight increase in the whole group
(Figure 3). In addition, comparing levels of post-meal anxiety at three weeks between
early drop-outs and those who stayed in treatment for eight weeks revealed no difference
between the groups (F = 0.006, p = 0.94; Figure 2).
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Figure 2. Box and whisker plots indicating median, 95% CI and extreme values of VAS anxiety scores over three weeks for in-

dividuals with anorexia nervosa dropping out after three weeks. Corresponding means and SD are inserted for comparison.
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Figure 3. Box and whisker plots indicating median, 95% CI and extreme values of BMI in the drop-out group during four

weeks of weight restoration therapy. Corresponding means and SD are inserted for comparison.

4. Discussion

In this study on patients with moderately severe to severe AN, being under inpatient
weight restoration treatment, it was found that levels of post-meal anxiety decreased early
on and became clinically significant after 7-8 weeks. The effect applied both to those
who dropped out early from treatment for various reasons and those who remained in
treatment for eight weeks. This refuted our clinical presumption of an increase in anxiety
during weight gain; however, adheres to what has been described by others [12]. It also
underscores the relation between being extremely underweight and anxiety. In addition,
there was no influence of baseline medication or baseline scores of depression on the
improvements in anxiety, which stresses that the reduction in anxiety scores is independent
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of these factors. This finding provides support to inpatient weight restoration in reducing
symptoms associated with AN.

The results of this study also stresses the relevance of measuring meal related anxi-
ety. Previous studies have found meal related anxiety to be related to outcome, both in
underweight patients with AN [14] and in weight restored AN [13], and at least one study
found that therapeutic interventions in relation to meal intake may influence meal-related
anxiety [26]. The results of this study add to the number of studies including meal related
anxiety as an outcome for intervention trials.

Patient were hospitalized due to moderate to severe AN, which was reflected in
the high scores on all four EDE-Q subscales and total EDI score [20]. Current literature
suggests that a significant portion of the individuals with AN suffer from additional psy-
chiatric disorders or comorbidities with depression and anxiety being the most prevalent
of all [27-30]. Indeed, the baseline scores of depression and anxiety with SCL-92 and MDI
indicated moderate to severe depression, whereas the low scores in AQ ruled out that
autism spectrum disorders would have impacted the results.

The current study must be seen in light of the following limitations. First, only hospi-
talized patients diagnosed with AN were enrolled in this study. Hospitalization of patients
with AN usually involves severe eating disorder psychopathology and comorbidities.
Therefore, this study cannot inform on how anxiety levels change in non-hospitalized
patients with AN undergoing weight restoration. In addition, the results apply to patients
who remain in treatment, and little can be inferred to patients with mild to moderate stages
of AN. Furthermore, although the study was sufficiently powered to detect an effect in
VAS scores of anxiety over eight weeks, including a larger number of patients with AN
may have identified an earlier effect as well as the effect of influencing factors such as
medication. Only 32 out of 61 admitted patients were eligible for eight-week assessment.
Pre-term discharge and drop out are a very well-known problem in treating AN, where
the subtype binge and/or purging is of importance [31]. Another limitation is that all
individuals included were from the same geographical region and it may be that there are
differences relating, for example, to ethnicity where differences in body image disturbance
may influence the results [32,33]. Moreover, there were only two males included in the cur-
rent study, and they remained throughout the eight weeks. However, any effects of gender
in this study, since there were only two males included, must be interpreted with caution.

Anxiety was assessed by a simple and manageable VAS, which has been validated
and proven to be a reliably and sensitive method in several different patient populations
(e.g., in pre-anesthetic situations and at the dentist) [34,35]. However, anxiety remains a
multifaceted complex emotion, and in AN, it can probably be nuanced by future studies
with multidimensional measurement methods.

In the present study, we related alterations in post meal anxiety to the parallel increase
in BMI, because weight phobia and refusal of treatment is an essential challenge in all treat-
ment of AN. However, obviously, there are other factors which influence anxiety during
inpatient treatment. For example, during the first few weeks, the environmental therapy
could gradually make the patients more comfortable during hospitalization, regardless of
the changes in BMI.

5. Conclusions

The current study found that patients with AN showed an improvement in anxiety
during inpatient weight restoration treatment, with no influence from baseline medication
or depression. This gives support to inpatient weight restoration treatment to treat symp-
toms associated with AN in individuals that are moderately-severe to severely affected by
the disorder.

Author Contributions: Conceptualization, M.S., LK. and R K.S.; Methodology, M.S., LK. and RK.S.;
Validation, M.S., LK. and R.K.S.; Formal analysis, M.S., LK. and R.K.S.; Investigation, M.S. and LK.,
Resources, M.S.; Data curation M.S., LK. and R.K.S.; Writing—original draft preparation, M.S., LK.
and R.K.S.; Writing—review and editing, M.S., LK. and R.K.S., Supervision, M.S. and R.K.S.; Project



J. Pers. Med. 2021, 11, 1079

90f11

References

administration, M.S.; Funding acquisition, M.S. All authors have read and agreed to the published
version of the manuscript.

Funding: We are grateful for the funding support from the following external funds: Axel Muusfeldts
Fond, the Dagmar Marshalls Fond, the Direkter Emil C. Hert og Hustru Inger Hertz Fond, and the
Jascha Fonden. In addition, we are grateful for the internal support from the Psychiatric Center
Ballerup and the Psychiatry section of the Capitol Region of Denmark.

Institutional Review Board Statement: The PROLED study was reviewed and approved by the
National Committee on Health Research Ethics (Ethical Application Ref: DNVK Journal no: two
independent physicians H-15012537) and is conducted in compliance with the Declaration of Helsinki
and International Conference on Harmonization and Good Clinical Practice Guidelines. The study is
also registered in clinicaltrials.gov (accessed on 1 October 2021) (Id: NCT03224091).

Informed Consent Statement: All subjects participating in the PROLED study provided their written
informed consent.

Data Availability Statement: The datasets used in this study are available from the corresponding author.

Acknowledgments: The authors are thankful to the Psychiatric Center Ballerup, especially Depart-
ments 5, 38, and the Daycare unit for their support. In addition, we are grateful for the support of the
Capitol Region of Denmark, section Psychiatry for the PROLED study.

Conflicts of Interest: The authors of this paper declare no conflicts of interest.

Abbreviations

ATC Anatomical Therapeutic Chemical Classification System
AN Anorexia nervosa

AQ Autism Quotient

BMI Body Mass Index

CI Confidence Intervals

ED Eating Disorders

EDE-Q Eating Disorder Examination Questionnaire

EDI Eating Disorder Inventory

e.g. for example

f value on the F distribution

IBW Ideal body weight

kg kilogram

ie. that is

ICD-10 International Classification of Disorders - tenth edition
MDI Major Depression Inventory

m meter

ns non-significant

n number of individuals

pm post meridiem

PROLED  PROspective Longitudinal all-comer inclusion study on Eating Disorders
PCB Psychiatric Center Ballerup

SD Standard Deviation

SPSS Statistical Package for Social Sciences

SCL-92 Symptom Check List 92

UBC University of British Colombia

VAS visual analogue scale

w week

1. Zipfel, S.; Giel, K.E.; Bulik, C.M.; Hay, P.; Schmidt, U. Anorexia nervosa: Aetiology, assessment, and treatment. Lancet Psychiatry
2015, 2, 1099-1111. [CrossRef]

2. Treasure, J.; Zipfel, S.; Micali, N.; Wade, T.; Stice, E.; Claudino, A.; Schmidt, U.; Frank, G.K,; Bulik, C.M.; Wentz, E. Anorexia
nervosa. Nat. Rev. Dis. Primers 2015, 1, 15074. [CrossRef]


clinicaltrials.gov
http://doi.org/10.1016/S2215-0366(15)00356-9
http://doi.org/10.1038/nrdp.2015.74

J. Pers. Med. 2021, 11, 1079 10 of 11

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.
22.

23.

24.

25.

26.

27.

28.

29.

30.
31.

Klump, K.L.; Bulik, C.M.; Kaye, W.H.; Treasure, ].; Tyson, E. Academy for eating disorders position paper: Eating disorders are
serious mental illnesses. Int. J. Eat. Disord. 2009, 42, 97-103. [CrossRef] [PubMed]

Jagielska, G.; Kacperska, I. Outcome, comorbidity and prognosis in anorexia nervosa. Psychiatr. Pol. 2017, 51, 205-218. [CrossRef]
Papadopoulos, F.C.; Ekbom, A.; Brandt, L.; Ekselius, L. Excess mortality, causes of death and prognostic factors in anorexia
nervosa. Br. J. Psychiatry 2009, 194, 10-17. [CrossRef] [PubMed]

Redgrave, G.W.,; Schreyer, C.C.; Coughlin, ].W,; Fischer, L.K,; Pletch, A.; Guarda, A.S. Discharge Body Mass Index, Not Illness
Chronicity, Predicts 6-Month Weight Outcome in Patients Hospitalized With Anorexia Nervosa. Front. Psychiatry 2021, 12, 641861.
[CrossRef] [PubMed]

Kaye, W.H.; Bulik, C.M.; Thornton, L.; Barbarich, N.; Masters, K. Comorbidity of anxiety disorders with anorexia and bulimia
nervosa. Am. J. Psychiatry 2004, 161, 2215-2221. [CrossRef] [PubMed]

Swinbourne, ].M.; Touyz, S.W. The co-morbidity of eating disorders and anxiety disorders: A review. Eur. Eat. Disord. Rev. 2007,
15,253-274. [CrossRef] [PubMed]

Keel, PK.; Klump, K.L.; Miller, K.B.; McGue, M.; lacono, W.G. Shared transmission of eating disorders and anxiety disorders. Int.
J. Eat. Disord. 2005, 38, 99-105. [CrossRef]

Raney, T.J.; Thornton, L.M.; Berrettini, W.; Brandt, H.; Crawford, S.; Fichter, M.M.; Halmi, K.A.; Johnson, C.; Kaplan, A.S.;
LaVia, M.; et al. Influence of overanxious disorder of childhood on the expression of anorexia nervosa. Int. J. Eat. Disord. 2008,
41, 326-332. [CrossRef] [PubMed]

Mattar, L.; Huas, C.; Duclos, J.; Apfel, A.; Godart, N. Relationship between malnutrition and depression or anxiety in Anorexia
Nervosa: A critical review of the literature. J. Affect. Disord. 2011, 132, 311-318. [CrossRef]

Levinson, C.A.; Sala, M.; Murray, S.; Ma, J.; Rodebaugh, T.L.; Lenze, E.J. Diagnostic, clinical, and personality correlates of food
anxiety during a food exposure in patients diagnosed with an eating disorder. Eat. Weight Disord. 2019, 24, 1079-1088. [CrossRef]
Steinglass, J.E.; Sysko, R.; Mayer, L.; Berner, L.A.; Schebendach, J.; Wang, Y.; Chen, H.; Albano, A.M.; Simpson, H.B.; Walsh, B.T.
Pre-meal anxiety and food intake in anorexia nervosa. Appetite 2010, 55, 214-218. [CrossRef]

Smith, K.N.; Van Huysse, J.L.; Rienecke, R.D. Changes in meal-related anxiety predict treatment outcomes in an intensive
family-based treatment program for adolescents with anorexia nervosa. Eat. Disord. 2019, 29, 1-12. [CrossRef] [PubMed]
WHO. International Statistical Classification of Diseases and Related Health Problems (ICD-10); World Health Orgaganization: Geneva,
Switzerland, 1992.

Luce, K.H.; Crowther, ].H. The reliability of the Eating Disorder Examination-Self-Report Questionnaire Version (EDE-Q). Int. |.
Eat. Disord. 1999, 25, 349-351. [CrossRef]

Janca, A.; Ustun, T.B; Early, T.S.; Sartorius, N. The ICD-10 symptom checklist: A companion to the ICD-10 classification of mental
and behavioural disorders. Soc. Psychiatry Psychiatr. Epidemiol. 1993, 28, 239-242. [CrossRef] [PubMed]

American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders, 5th ed.; American Psychiatric Publishing:
Washington, DC, USA, 2013.

Fairburn, C.G.; Beglin, S.J. Assessment of eating disorders: Interview or self-report questionnaire? Int. J. Eat. Disord. 1994,
16, 363-370.

Ro, O.; Reas, D.L.; Rosenvinge, J. The impact of age and BMI on Eating Disorder Examination Questionnaire (EDE-Q) scores in a
community sample. Eat. Behav. 2012, 13, 158-161. [CrossRef]

Cumella, E.J. Review of the Eating Disorder Inventory-3. J. Personal. Assess. 2006, 87, 116-117. [CrossRef]

Garner, D.M.; Olmstead, M.P; Polivy, ]. Development and validation of a multidimensional eating disorder inventory for anorexia
nervosa and bulimia. Int. |. Eat. Disord. 1983, 2, 15-34. [CrossRef]

Bech, P; Bille, J.; Moller, S.B.; Hellstrom, L.C.; Ostergaard, S.D. Psychometric validation of the Hopkins Symptom Checklist
(SCL-90) subscales for depression, anxiety, and interpersonal sensitivity. |. Affect. Disord. 2014, 160, 98-103. [CrossRef]

Bech, PR.N.; Olsen, L.R.; Noerholm, V.; Abildgaard, W. The sensitivity and specificity of the Major Depression Inventory, using
the Present State Examination as the index of diagnostic validity. J. Affect. Disord. 2001, 66, 159-164. [CrossRef]
Woodbury-Smith, M.R.; Robinson, J.; Wheelwright, S.; Baron-Cohen, S. Screening adults for Asperger Syndrome using the AQ: A
preliminary study of its diagnostic validity in clinical practice. J. Autism. Dev. Disord. 2005, 35, 331-335. [CrossRef] [PubMed]
Bibb, J.; Castle, D.; Newton, R. The role of music therapy in reducing post meal related anxiety for patients with anorexia nervosa.
J. Eat. Disord. 2015, 3, 50. [CrossRef]

Eskild-Jensen, M.; Stoving, R.K.; Flindt, C.F.; Sjogren, M. Comorbid depression as a negative predictor of weight gain during
treatment of anorexia nervosa: A systematic scoping review. Eur. Eat. Disord. Rev. 2020, 28, 605-619. [CrossRef]

Steinhausen, H.C.; Villumsen, M.D.; Horder, K.; Winkler, L.A.; Bilenberg, N.; Stoving, R.K. Comorbid mental disorders during
long-term course in a nationwide cohort of patients with anorexia nervosa. Int. J. Eat. Disord. 2021, 54, 1608-1618. [CrossRef]
Danielsen, Y.S.; Ardal Rekkedal, G.; Frostad, S.; Kessler, U. Effectiveness of enhanced cognitive behavioral therapy (CBT-E) in the
treatment of anorexia nervosa: A prospective multidisciplinary study. BMC Psychiatry 2016, 16, 342. [CrossRef] [PubMed]
Steinhausen, H.C. The outcome of anorexia nervosa in the 20th century. Am. J. Psychiatry 2002, 159, 1284-1293. [CrossRef]
Gregertsen, E.C.; Mandy, W.; Kanakam, N.; Armstrong, S.; Serpell, L. Pre-treatment patient characteristics as predictors of
drop-out and treatment outcome in individual and family therapy for adolescents and adults with anorexia nervosa: A systematic
review and meta-analysis. Psychiatry Res. 2019, 271, 484-501. [CrossRef]


http://doi.org/10.1002/eat.20589
http://www.ncbi.nlm.nih.gov/pubmed/18951455
http://doi.org/10.12740/PP/64580
http://doi.org/10.1192/bjp.bp.108.054742
http://www.ncbi.nlm.nih.gov/pubmed/19118319
http://doi.org/10.3389/fpsyt.2021.641861
http://www.ncbi.nlm.nih.gov/pubmed/33716836
http://doi.org/10.1176/appi.ajp.161.12.2215
http://www.ncbi.nlm.nih.gov/pubmed/15569892
http://doi.org/10.1002/erv.784
http://www.ncbi.nlm.nih.gov/pubmed/17676696
http://doi.org/10.1002/eat.20168
http://doi.org/10.1002/eat.20508
http://www.ncbi.nlm.nih.gov/pubmed/18213688
http://doi.org/10.1016/j.jad.2010.09.014
http://doi.org/10.1007/s40519-019-00669-w
http://doi.org/10.1016/j.appet.2010.05.090
http://doi.org/10.1080/10640266.2019.1688008
http://www.ncbi.nlm.nih.gov/pubmed/31707936
http://doi.org/10.1002/(SICI)1098-108X(199904)25:3&lt;349::AID-EAT15&gt;3.0.CO;2-M
http://doi.org/10.1007/BF00788743
http://www.ncbi.nlm.nih.gov/pubmed/8284737
http://doi.org/10.1016/j.eatbeh.2011.12.001
http://doi.org/10.1207/s15327752jpa8701_11
http://doi.org/10.1002/1098-108X(198321)2:2&lt;15::AID-EAT2260020203&gt;3.0.CO;2-6
http://doi.org/10.1016/j.jad.2013.12.005
http://doi.org/10.1016/S0165-0327(00)00309-8
http://doi.org/10.1007/s10803-005-3300-7
http://www.ncbi.nlm.nih.gov/pubmed/16119474
http://doi.org/10.1186/s40337-015-0088-5
http://doi.org/10.1002/erv.2787
http://doi.org/10.1002/eat.23570
http://doi.org/10.1186/s12888-016-1056-6
http://www.ncbi.nlm.nih.gov/pubmed/27716162
http://doi.org/10.1176/appi.ajp.159.8.1284
http://doi.org/10.1016/j.psychres.2018.11.068

J. Pers. Med. 2021, 11, 1079 11 of 11

32.

33.

34.

35.

Wildes, J.E.; Emery, R.E.; Simons, A.D. The Roles of Ethnicity and Culture in the Development of Eating Disturbance and Body
Dissatisfaction: A Meta-Analytic Review. Clin. Psychol. Rev. 2001, 21, 521-551. [CrossRef]

Stern, ].M. Transcultural aspects of eating disorders and body image disturbance (double dagger). Nord. ]. Psychiatry 2018,
72,523-526. [CrossRef] [PubMed]

Facco, E.; Stellini, E.; Bacci, C.; Manani, G.; Pavan, C.; Cavallin, F.; Zanette, G. Validation of visual analogue scale for anxiety
(VAS-A) in preanesthesia evaluation. Minerva Anestesiol. 2013, 79, 1389-1395. [PubMed]

Facco, E.; Zanette, G.; Favero, L.; Bacci, C.; Sivolella, S.; Cavallin, F; Manani, G. Toward the validation of visual analogue scale for
anxiety. Anesth. Prog. 2011, 58, 8-13. [CrossRef] [PubMed]


http://doi.org/10.1016/S0272-7358(99)00071-9
http://doi.org/10.1080/08039488.2018.1525642
http://www.ncbi.nlm.nih.gov/pubmed/30688174
http://www.ncbi.nlm.nih.gov/pubmed/23860442
http://doi.org/10.2344/0003-3006-58.1.8
http://www.ncbi.nlm.nih.gov/pubmed/21410359

	Introduction 
	Materials and Methods 
	Participants 
	Weight Restoration Treatment 
	Clinical and Psychometric Measures 
	Measurements of Anxiety 
	Statistical Analysis 

	Results 
	Participants’ Baseline Clinical Characteristics and ED Psychopathology 
	Anxiety Outcomes 

	Discussion 
	Conclusions 
	References

