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Development and Evaluation of the “Eating More 
Consciously” Module of a Lifestyle Intervention 
Program to Prevent Medication-Induced Weight Gain 
in Psychiatric Patients: A One-Arm Pilot Study

ABSTRACT

Objective: Overweight and obesity are health issues that are increasing worldwide. 
Patients with severe mental illness are particularly vulnerable for various reasons, includ-
ing the intake of weight gain-associated drugs. In this pilot study, we targeted eating 
behavior as a predictor for medication-induced weight gain and developed a module of a 
prevention program (“Eating More Consciously”) to be evaluated by psychiatric inpatients.

Methods: Thirty-three patients participated in a behaviorally oriented group therapy 
program with 2 modules of 120 minutes each and weekly follow-up measurements over 
4 weeks. Measures included weight, laboratory parameters, the German versions of the 
Three-Factor Eating Questionnaire (Fragebogen Essverhalten; FEV) and the Food Craving 
Inventory (FCI) as well as a questionnaire on the implementation of the strategies in every-
day life.

Results: Thirty-three participants completed both modules and felt that they had bene-
fited from the module “Eating More Consciously”. Fragebogen Essverhalten domain “cog-
nitive restraint” scores increased significantly throughout the study (P = .039), and the FCI 
sum score decreased significantly (P = .003).

Conclusion: We propose that the “Eating More Consciously” module is a promising 
approach to behavioral intervention in weight management in patients with severe men-
tal illness. Prospective randomized controlled studies with a larger sample and a longer 
follow-up are needed.

Keywords: Behavioral therapy, drug-induced weight gain, eating behavior, prevention, 
severe mental illness, weight management

Introduction

Obesity is an increasing health issue worldwide and raises the risk of diabetes and cardio-
vascular disease.1 The prevalence of obesity is nearly twice as high in adults with psychiatric 
disorders relative to those without a psychiatric disorder.2 Patients with severe mental illness 
often experience poorer screening by primary care practices,3 may not implement health-
seeking behaviors, and, as a result, may experience obesity and develop obesity-associated 
comorbidities.4,5 Both conditions often occur with maladaptive eating behaviors, such as 
emotional eating, binge eating, and loss of control over eating, and involve the implementa-
tion of problematic coping strategies.6

Reduced physical activity,7 poorer dietary habits among psychiatric patients compared with 
the general population,8 and the role of psychotropic drugs are factors that might explain 
the high prevalence of overweight and obesity among psychiatric patients.9 In the treatment 
of patients with psychiatric disorders, psychotropic drugs are used in most disease profiles.10 
Some of these substances show weight gain and metabolic changes as an adverse drug 
reaction.10,11 The degree of weight gain can vary depending on the type of medication12 and 

Catherine Glocker1

Maria S. Simon1

Nicole Adler1,2

Julia Eder1

Barbara B. Barton1

Richard Musil1,3

1Department of Psychiatry und Psychotherapy, 
LMU Klinikum, München, Germany
2IFT Institut für Therapieforschung, Centre for 
Mental Health and Addiction Research, 
Munich, Germany
3Oberberg Fachklinik Bad Tölz, Bad Tölz, 
Germany

Corresponding author: 
Catherine Glocker 
 Catherine.Glocker@med.uni-muenchen.de

Received: May 31, 2024 
Revision Requested: June 18, 2024 
Last Revision Received: July 26, 2024 
Accepted: August 5, 2024 
Publication Date: December 15, 2024

Cite this article as: Glocker C, Simon MS, 
Adler N, Eder J, Barton BB, Musil R. 
Development and evaluation of the “eating 
more consciously” module of a lifestyle 
intervention program to prevent 
medication-induced weight gain in 
psychiatric patients: A one-arm pilot study. 
Alpha Psychiatry. 2024;25(6):737-745.

6

25

Alpha Psychiatry 2024;25(6):737-745
DOI: 10.5152/alphapsychiatry.2024.241718

Copyright@Author(s) - Available online at alpha-psychiatry.com.
Content of this journal is licensed under a Creative Commons Attribution-NonCommercial 4.0 
International License.

http://orcid.org/0000-0003-0821-8533
http://orcid.org/0000-0002-3437-2772
http://orcid.org/0000-0003-1330-804X
http://orcid.org/0000-0003-3614-9918
http://orcid.org/0000-0002-0792-8413
mailto:Catherine.Glocker@med.uni-muenchen.de
https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/


Alpha Psychiatry 2024;25(6):737-745� Glocker et al. Development and Evaluation of a Module of a Lifestyle Intervention Program

738

individual risk factors include a younger age, low baseline Body Mass 
Index (BMI), and previous exposure to psychotropic drugs.13 A lack of 
cognitive control in the presence of an increased appetite is regarded 
as an additional predictor of weight gain.14

In a previous study, we found that patients who showed a weight 
gain of ≥5% in the first 4 weeks of drug treatment exhibited con-
spicuous eating behavior that was reflected in higher disruptibility, 
lower cognitive control, and a more pronounced feeling of hunger.15 
Munsch et al16 demonstrated a correlation between weight reduction 
and alterations in eating behavior, emphasizing the significance of 
eating behavior in the prevention and management of weight gain.

Studies and meta-analyses to date that address weight management 
in patients on antipsychotic medication show the effectiveness of 
psychoeducation, exercise, and dietary interventions,17,18 although 
it remains difficult to implement weight management strategies for 
people with chronic mental illness.19 A recent lifestyle intervention 
study included overweight patients with severe mental illness and 
reported a weight reduction of 3.3 kg after 12 months.20 These find-
ings implicate the need for preventive strategies to be applied before 
the weight gain happens.

It has been shown that most of the weight gain occurs in the first weeks 
after the start of drug therapy.21-23 Vandenberghe and colleagues24 
also showed that a weight gain of ≥ 5% during the first 4 weeks was 
a reliable predictor of subsequent weight gain. Consequently, the 
implementation of interventions at the earliest possible stage of 
treatment may prove to be the most efficacious approach.18,25

To our knowledge, there has not yet been a specific intervention 
program reported for patients with mental illness who are at risk of 
gaining weight under psychopharmacological treatment. Since eat-
ing behavior is an identified and changeable predictor and risk factor 
for medication-induced weight gain that can be well addressed in 
therapy, we developed a module of a prevention program (“Eating 
More Consciously”). As other studies have already shown the effects 
of mindfulness on the prevention and treatment of weight gain 
through changes in eating behavior,26,27 we chose this method as a 
key element of our behavioral intervention. The focus of our study 
was the acceptance and perceived benefit by patients. Additionally, 
we aimed to examine changes in eating behaviors after intervention. 
Our hypothesis was that there would be an improvement in eating 
behaviors following the intervention.

Methods

Study Design
In this prospective interventional study, vital signs, laboratory param-
eters, and questionnaires were examined over 4 weeks, which is the 

mean duration of an inpatient stay in our hospital. An overview of 
the study procedure is shown in Figure 1. The study was conducted 
at the Psychiatric Clinic of the Ludwig Maximilian University (LMU), 
Munich and in accordance with the Declaration of Helsinki and its 
most recent amendments. The local ethics committee approved the 
study (project number 17-675).

Study Participants
The Fragebogen Essverhalten (FEV) questionnaire was given to 
all new psychiatric inpatients at the LMU Hospital for Psychiatry 
and Psychotherapy as part of clinical assessment and used for pre-
screening. Patients were included in our study after informed con-
sent. Inclusion criteria were a psychiatric ICD-10 diagnosis code, 
age between 18 and 75 years, and an FEV profile with values of <7 
in the domain “cognitive restraint” (low cognitive control), or >8 in 
the domain “disinhibition” (high disruptibility of eating behavior), 
or >6 in the domain “hunger” (subjectively high sensation of hun-
ger). Exclusion criteria were acute suicidality, acute psychosis, acute 
mania, severe addiction, or diagnosed anorexia or bulimia nervosa as 
well as insufficient language skills. Study participants were recruited 
between January 2018 and November 2019. Group size was set 
between 3 and 10 participants. The group therapy modules lasted 
120 minutes each, with a 15-minute break after 50 minutes.

Group Therapy Module 1
In the first session, patients were asked to fill out questionnaire 
module 1a, to assess previous experience, interest in the topic, and 
motivation. The group leaders presented the 10 rules of the German 
Nutrition Society. Focus was placed on the rule “Eat Mindfully and 
Enjoy”. Subsequently, the group discussed different factors that can 
influence eating. The developed aspects were then classified into 2 
categories: internal and external. The concept of behavioral analysis 
was explained. Patients identified and analyzed one situation of eat-
ing without being hungry every day until the second group session, 
filling in the behavior analysis forms for self-observation. Finally, the 
patients filled out the questionnaire for module 1b, which contained 
information about the personal benefit of the first group therapy ses-
sion, the motivation to implement the homework, as well as open 
questions concerning their personal opinions regarding helpful 
aspects or wishes.

Group Therapy Module 2
Before the second part of the module, 1 week after part 1, patients 
were again asked to complete a questionnaire module (2a), where 
the implementation of the homework and the interest in the fol-
lowing session were queried. The patients’ experiences during self-
observation were discussed in the group. Patients were trained to 
identify internal and external stimuli for their eating behavior and to 
identify the emotions and needs associated with them. Mindfulness-
based practices were introduced, and the “raisin exercise” by Bays28 
was instructed. The discussion encompassed alternative behav-
iors that may be employed to fulfill certain needs in lieu of eat-
ing. Patients were asked what they had learned in the module and 
wanted to remember for the future. Finally, the patients filled out 
the questionnaire for the module (2b), according to the items after 
module 1.

During the following study weeks, patients were asked to rate 
the implementation of the strategies in everyday life via another 
questionnaire.

MAIN POINTS
•	 A therapy module was developed for the prevention of drug-

induced weight gain.
•	 The intervention target was eating behavior as a predictor of drug-

induced weight gain.
•	 All participants subjectively benefited from the “Eating More 

Consciously” module.
•	 Cognitive restraint and food craving can be significantly improved
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Measuring Instruments

Questionnaires
The FEV is the German version of the Three-Factor-Eating-
Questionnaire.29,30 Fifty-one FEV items are coded with either 0 or 1 
point, leading to maximum total scores of 21 points for the domain of 
“cognitive restraint” (degree of cognitive control in daily food intake), 
16 points for “disinhibition” (loss of control in food intake), and 14 
points for hunger (susceptibility to internal or external hunger signs). 
A validation study showed satisfying results for all 3 domains, with 
Cronbach’s alpha ranging from 0.74 to 0.87.31

The Food-Craving Inventory32 (FCI; the German version of 
“Fragebogen Food Craving” by Dalkner et al, personal communica-
tion;33) is a self-rating measure of general and specific food cravings. 
The FCI consists of 28 items and 4 subscales that represent cravings 
for carbohydrates, sweets, high-fat food, and fast food. Items are 
rated on a 5-point Likert scale ranging from 1 (never) to 5 (always/
almost every day). It has good test-retest reliability for both the total 
score and subscale scores, and its criterion validity has been demon-
strated previously.34

Before and after every module, the participants filled out another 
self-rating questionnaire that was designed for our survey and uses 
qualitative and quantitative questions to assess satisfaction with the 
program as well as to record whether and what participants have 
learned or implemented yet. At week 2 (t2), week 3 (t3), and week 
4 (t4), a questionnaire on the implementation of the strategies in 
everyday life was completed.

Laboratory Assessments and Vital Signs
Metabolic syndrome was determined according to the criteria of the 
International Diabetes Federation (IDF).35 Cardiovascular risk profile 
was determined using the Prospective Cardiovascular Münster Study 
(PROCAM) system,36 using Low Density Lipoprotein (LDL) cholesterol, 
High Density Lipoprotein (HDL) cholesterol, triglyceride level, systolic 
blood pressure, fasting glucose levels, smoking status, and family his-
tory of a heart attack before the age of 60 years.

HbA1c was measured (HbA1c > 6.5% indicates diabetes, HbA1c < 
5.7% indicates no diabetes), and in the case of prediabetes (HbA1c 
between 5.7% and 6.5%), fasting glucose levels were used (>125 mg/
dL indicates diabetes). Body mass index was calculated by dividing 
body weight (kg) by the square of the body height (m2). According 
to the World Health Organization,37 a BMI of < 18.5 indicates under-
weight, 18.5-24 indicates normal weight, 25-29 indicates overweight, 
and ≥30 indicates obesity.

Blood sampling was performed after fasting. Blood pressure was 
assessed following a 3- to 5-minute period of rest in a seated position 
at heart level. Weight measurement was performed in light clothing 
without shoes. Waist circumference, an indirect method for deter-
mining the amount of visceral fat,38 was also measured in the morn-
ing before breakfast, standing, at the thickest part of the abdomen 
during light expiration (about 2 cm above the navel).

Data Processing and Statistics
This study used paper survey forms, and data were subsequently 
entered pseudonymously into an electronic file. All calculations 

Schema�c representa�on of the study process including the parameters collected

t0 t1 t2 t3 t4

week 1 Week 2 week 3 week 4
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in everyday life

Figure  1.  Schematic representation of the study process including the parameters collected. Three-Factor Eating Questionnaire (FEV, 
Fragebogen Essverhalten; FCI, Food Craving Inventory).
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were done using IBM SPSS Statistics for Windows (Version 25.0). IBM 
Corp; Armonk, New York, United States of America. Most tests were 
exploratory in nature, and thus no adjustment for multiple testing 
was conducted. Only those participants who completed both inter-
vention modules were included in the calculations (n = 33). Missing 
values were imputed using the median value. Values were analyzed 
regarding their baseline levels and change over time, which were 
calculated by subtracting t0 from t4. Thus, a positive score repre-
sented an increase, and a negative score represented a reduction. 
Descriptive statistics are presented as frequency, mean, and SD 
(standard deviation), or median and interquartile range where appli-
cable. Since deviations from normal distribution were present, we 
decided to use nonparametric tests. To compare baseline and end-
point values, the paired Wilcoxon test was carried out for continuous 
variables. For comparison of multiple groups, the Kruskal-Wallis test 
was used. For correlation coefficients, Spearman rank correlation was 
used. Multiple linear regression analyses were performed to explore 
the predictive value of parameters at baseline and their change from 
baseline to endpoint for the change of body weight over the treat-
ment period. The dependent variable was weight change percent-
age, and the independent variable was changed on the respective 
FEV scale. Medication, age, and sex were analyzed as covariates. 
Due to the small number of cases, a normal distribution cannot be 

assumed, but regression analysis is nevertheless a robust statistical 
method allowing for the inclusion of covariates.39 Tests were con-
ducted 2-sided, and the significance threshold was set at α = 0.05.

Results

Demographics
Sixty-three participants were included in our study, 52 started mod-
ule 1 and thus received some intervention. Thirty-three participants 
completed both modules (see Figure 2). The dropouts during the 
course of the intervention and follow-up (36.5%) resulted partly from 
scheduling conflicts and lack of attendance, and mainly from failing 
to provide follow-up data without giving further reasons. 

Twenty-five participants (75.8% of the 33 participants who com-
pleted the study) were female. Most participants were diagnosed 
with a depressive episode (69.7%). Further sociodemographic and 
disease-related data of the 32 participants who filled out the medical 
history questionnaire are listed in Table 1.

Participants had been suffering from their disease for a median of 6 years 
and were 35 years of age at the beginning of the survey. All participants 
had been in inpatient treatment at least once before. Only 4 (12.1%) 
participants reported new symptoms leading to the current admission.

Flow diagram of the progress through the study

* Mainly discharge from the hospital or schedule conflicts

** Lack of a�endance at module part 1

***Lack of a�endance at module part 2

Assessed for eligibility (n= 172) 

Allocated to interven�on (n= 63) 

Received allocated interven�on (n= 52)

Did not receive allocated interven�on** (n= 11)

Lost to follow-up (n= 9) 

Discon�nued interven�on *** (n=10)

Screening (n= 273) 

Analysed (n= 33) 

Excluded (n=109 ) 

Not mee�ng inclusion criteria (n= 15) 

Declined to par�cipate (n= 31) 

Other reasons* (n= 63)

Figure 2.  Flow diagram outlining the progress through the study.
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Only 6 participants had no medication prior to our survey, while 23 
participants (69.7%) were treated with weight gain-associated medi-
cation. Despite unipolar depression being the main diagnosis, 16 
participants (48.5%) were receiving antipsychotic drugs at t0.

Median BMI at t0 was 28.8, and median weight change between t0 
and t4 was 0.18% (min. −5.09, max. 13.78%). Data on waist circumfer-
ence were not included in the statistical evaluation due to the high 
rate (18%) of missing data at t4.

Changes in Scale Scores Between t0 and t4
Changes in FEV scores, FCI scores, and metabolic blood values are 
listed in Tables 2 and 3. Eating behavior was significantly improved 
in 2 areas: FEV domain “cognitive restraint” scores increased signifi-
cantly throughout our study (P = .039). Food Craving Inventory total 
scores decreased significantly between t0 and t4 (P = .003). No sta-
tistically significant changes in metabolic blood values were found. 
Triglycerides increased over time with a trend toward significance 
(P = .088), but there was no significant correlation between triglycer-
ides and weight change. Despite this finding, triglycerides increased 
in all 3 cases with a weight gain of ≥ 5% between t0 and t4. All 3 
patients had been treated with weight gain-associated medication 
before and during the study period. Eight participants fulfilled the 
criteria for metabolic syndrome at t0. At t4, 1 additional participant 
developed metabolic syndrome whereas in 2 patients it declined. 
The PROCAM criteria showed a moderate (10%-19%) 10-year risk for 
a major cardiovascular event for 1 participant, without a change at t4.

There was no significant correlation between the motivation to 
change eating behavior at t0 and changes in weight or any FEV 
subscale score. Patients who rated module eating behavior part 1 
as helpful showed a significant decrease in the FEV domain “disin-
hibition” at t4 (P = .041). The decrease in the FEV domain “disinhibi-
tion” score was also significant for participants who considered the 
learned exercises helpful in changing eating behavior (P = .004).

The overall model of multiple regression analysis for the predictive 
value of change in the FEV domain “hunger” score between t0 and t4 
and the binary variable psychiatric medication yes or no for weight 
change was not statistically significant (R2 = 0.14; F (2, 30) = 2.49; 
P = .10), but showed a trend with the biggest influence for the change 
in the domain “hunger” (β = 0.325; T = 1.87; P = .071; CI (Confidence 

Table 1.  Sociodemographic and Disease-Related Data

Variable N %
Sex
  Male 8 24.2
  Female 25 75.8
ICD-10 Diagnosis
 � Mental and behavioral disorders caused by psychotropic 

substances (F10-F19)
4 12.1

 � Schizophrenic, schizotypal, and delusional disorders 
(F20-F24.9, F28-F29)

1 3.0

  Mania and bipolar disorder (F30-F31.9) 4 12.1
  Major depression (F32-F33.9) 23 69.7
  Neurotic, stress, and somatoform disorders (F40-F48) 10 30.3
  Personality disorders (F60-F69) 8 24.2
Current psychiatric disorder
  First time appearance 4 12.1
  Continuation of a long existing condition 8 24.2
  Deterioration of a chronic condition 16 48.5
  Recurrence of a similar previous condition 4 12.1
Marital status
  Single 20 60.6
  Married, cohabitating 9 27.3
  Married, living separately 1 3.0
  Divorced 1 3.0
  Relationship > 3 months, cohabitating 1 3.0
Education
  Qualified secondary school diploma 4 12.1
  Secondary school level 11 33.3
  A-Levels 17 51.5
  Apprenticeship 12 36.4
  Master school 3 9.1
  University/University of applied sciences 11 33.3
  No professional training 6 18.2
Occupational situation
  Full time 9 27.3
  Part-time 1 3.0
  Housewife/man 3 9.1
  Ongoing education 2 6.1
  Unemployed 7 21.2
  Pension 5 15.6
  Other 5 15.6
Current maintenance
  Self-maintenance 11 33.3
  External revenue 14 42.4
  Part/part 5 15.2
Medication pretreatment
  No medication pretreatment 6 18.2
  Antipsychotic drugs, high potency 8 25.0
  Antipsychotic drugs, low potency 4 12.5
  Second generation antipsychotic drugs 10 31.3
  Tricyclic antidepressants 10 31.3
  Selective serotonin reuptake inhibitors 15 46.9
  Other antidepressant drugs 6 18.8
  Lithium 4 12.5
  Other mood stabilizer 4 12.5

Variable N %
  Benzodiazepines 9 28.1
Additional physical disease/vascular risk factor
  No physical disease 7 21.2
  Autoimmune disease 9 27.3
  Hypertension 4 12.1
  Diabetes mellitus II 1 3.0
Smoking status
  Non-smoker 15 45.5
  Ex-smoker 1 3.0
  Occasional smoker 5 15.2
  Smoker 11 33.3

ICD, International Classification of Diseases, Tenth Revision; WHO. (Several part-
answer options possible).

Table 1.  Sociodemographic and Disease-Related Data (Continued)

(Continued)
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Interval) (−0.03; 0.77)). The addition of age and sex did not change 
the results.

Participants’ Experiences with the Therapy Module
The main results of the module 1 and 2 questionnaires, as well as the 
questionnaires on the implementation of the strategies in everyday 
life at t2, t3, and t4, are listed in Table 4. All participants were at least a 
little bit motivated to change their eating behavior, and 10 participants 
(30.3%) were somewhat or very motivated. Twenty-eight participants 
(84.8%) considered module 1 to be somewhat or very helpful in gen-
eral; after module 2 participation, this number increased to 31 (94%). 
At t4, 21 participants (63.3%) had been further deploying the learned 
strategies a little, and 11 participants (33.3%) had been deploying the 
learned strategies sometimes or very often. All participants felt that 
they had benefited from the module “Eating More Consciously”. Twelve 
participants (36.4%) benefitted a little, 14 participants (42.2%) benefit-
ted somewhat, and 7 participants (21.2%) benefitted very much.

Discussion

Our study aimed to evaluate the “Eating More Consciously” mod-
ule of a lifestyle intervention program for the prevention of 

medication-induced weight gain. The focus was on the satisfaction 
and acceptance of the participants as well as their subjective assess-
ment of its usefulness.

In total, 33 patients completed the whole study and were included 
in the statistical analyses. Most participants were female (76%) 
and suffering from major depression (70%). Although data on fea-
sibility was not collected from the therapists’ perspective, the 2x 
120-minute therapy sessions could well be integrated into a more 
comprehensive overall weight management program. The results 
of the exploratory questions, evaluating the participants’ subjective 
attitudes and satisfaction, indicated that the perceived usefulness 
of the module was not associated with the extent of implementa-
tion of the strategies learned. In addition, the central pillars of the 
module (behavioral analysis and mindfulness) were rated as help-
ful by the patients and were further applied. Further results of the 
questionnaires on the module and the implementation of the strat-
egies in everyday life illustrate the patients’ motivation and interest 
in the topic of eating behavior, and most of the patients had already 
gained weight once as a result of medication, which was accompa-
nied by a significant burden.

Table 2.  Changes in Fragebogen Essverhalten (FEV) and Food Craving Inventory (FCI) Questionnaire Domain Scores Between t0 and t4

N Mean Value Median SD Minimum Maximum Z P
FEV cognitive restraint t0 33 6.88 7 3.54 1 16
FEV cognitive restraint t4 33 8.35 8.5 4.21 0 18 −2.061 .039
FEV disinhibition t0 33 8.03 8 3.97 2 15
FEV disinhibition t4 33 7.42 8 3.56 2 14 −1.217 .223
FEV hunger t0 33 6.88 7 2.96 1 13
FEV hunger t4 33 6.67 7 3.35 1 14 −0.252 .801
FCI fat t0 33 7.64 8 5.51 0 22
FCI fat t4 33 6.67 6 6.03 0 22 −1.836 .066
FCI sweets t0 33 13.89 14.5 5.34 0 26
FCI sweets t4 33 11.82 10 6.27 0 27 −2.473 .013
FCI carbohydrates t0 33 11.23 12.5 6.31 0 22
FCI carbohydrates t4 33 9.71 9.5 5.79 0 24 −1.907 .056
FCI fast food t0 33 6.73 7 3.59 0 13
FCI fast food t4 33 5.58 6 3.3 0 11 −2.112 .035
FCI sum t0 33 39.49 43 15.94 0 63
FCI sum t4 33 33.8 33 16.61 0 72 −3.022 .003

SD, standard deviation.

Table 3.  Changes in Metabolic Blood Values Between t0 and t4

N Mean Value Median SD Minimum Maximum Z P
Cholesterol t0 33 195.94 196.00 38.65 116 294
Cholesterol t4 33 190.88 178.00 40.21 124 293 −1.305 .192
HDL t0 33 62.06 60.00 18.48 27 111
HDL t4 33 62.58 61.00 20.93 28 126 −0.054 .957
LDL t0 33 107.30 102.00 40.44 48 219
LDL t4 33 103.85 92.00 41.01 28 218 −1.188 .235
Triglyceride t0 33 120.92 105.50 68.26 37 332
Triglyceride t4 33 131.88 128.00 61.04 39 266 −1.707 .088
Fasting glucose t0 33 85.56 83.50 14.53 67 154
Fasting glucose t4 33 85.97 85.00 6.89 71 101 −1.242 .214
HbA1c t0 33 5.28 5.30 .28 4.60 5.90
HbA1c t4 33 5.32 5.30 .22 4.90 5.70 −0.907 .364

HDL, High Density Lipoprotein; LDL, Low Density Lipoprotein.
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We found discrete, but significant, changes in eating behavior and 
food craving after the 2-group module interventions (FEV domain 
“cognitive restraint” scores and FCI total scores), possibly confirming 
our hypothesis that the module would improve eating behavior.

As the FEV domain “cognitive restraint” shows cognitive control over-
eating behavior and the intervention was of a behavioral nature, the 
improvement is not surprising. Identifying thoughts and emotions 
leading to eating by using behavioral analyses presumably helped 
patients to be more aware of the internal and external motivations to 
overeat. This increased awareness probably led to higher cognitive 
control. Cognitive behavioral therapy is an efficacious approach for 
increasing cognitive restraint and reducing emotional eating,40 and 
for learning to better self-regulate.41 Mindfulness and mindful eating 
also have the potential to address problematic eating behaviors and 
may prevent weight gain.26 A sustained effort to monitor and control 
food intake characterizes successful long-term weight maintenance, 
suggesting that self-regulation in the eating domain is essential for 
those with a tendency to gain weight. Weight management pro-
grams might be improved by the addition of cognitive training42 and 
mindfulness-based approaches.26 Overall data on specific cognitive 
interventions in weight management remain lacking.

The FEV domains “disinhibition” and “hunger”, representing the 
extent of uncontrolled and emotional eating, did not significantly 
improve in the whole sample overall, although abnormalities in these 
domains were inclusion criteria for these domains and an improve-
ment through the intervention could have been suspected. We 
suggest that a single intervention and 4 weeks of observation may 
be insufficient to effect change in these long-standing and uncon-
scious behaviors. According to Barkham and colleagues,43 everyone’s 
behavior changes at different speeds, and, therefore, changes in eat-
ing behavior occur at different rates. This individuality is reflected in 
the clear improvement in patients who rated the eating behavior 
part 1 module as helpful and who viewed the learned exercises to be 
helpful in changing their eating behavior.

The significant improvement in overall food craving (with changes 
in craving for sweets and fast food as well as clear trends for fat and 
carbohydrates) may be related to the increase in cognitive control. 

We performed a post-hoc correlation analysis between the decrease 
in the FCI total score and the increase in the FEV domain cognitive 
restraint score between t0 and t4. The results showed a negative corre-
lation that was not statistically significant, although it showed a trend 
toward significance (correlation coefficient −0.25; P = .16). The statisti-
cal power might not have been sufficient to identify an obvious effect.

Conversely, a decrease in food cravings may indicate a decrease in 
emotional eating, even if this was not reflected in the FEV scores. 
Emotions are often related to eating behavior, as food acts quickly 
and can thus weaken negative feelings and intensify positive feelings. 
Emotion-focused therapy aims to gain control over emotional pro-
cesses and may be beneficial in limiting emotional eating as a result of 
mood dysfunction44 and could therefore be a useful component in the 
further development of our therapy module. A mindful attitude can 
help break automatisms in the context of eating behavior, so patients 
can regain more control over their eating behavior. This is why mind-
fulness is a strategy often applied in the treatment of obesity26 and 
why it was part of our intervention in module 2. Positive changes in 
emotional eating, following mindfulness interventions before weight 
loss is attempted, have the potential to change psychological factors 
that undermine weight loss efforts.27 These findings highlight the 
importance of early intervention, especially in high-risk populations 
such as psychiatric patients. Given the negative effects of medication-
induced weight gain on self-esteem, quality of life, and medication 
adherence, much more effort should be invested in prevention.45 The 
development, implementation, and evaluation of prevention pro-
grams tailored to the specific needs and concerns of this patient pop-
ulation is essential. The long-term goal of the module “Eating More 
Consciously” is to help patients who demonstrate conspicuous eating 
behaviors and who are to receive medication associated with weight 
gain, as a preventative measure before the onset of weight gain and 
associated distress. The motivation of patients who show a predisposi-
tion but who have not yet experienced any physical or psychological 
accompanying symptoms continues to be a challenge.

The interrelationship between weight gain and psychiatric medica-
tions is well known and beyond the scope of this study. Nevertheless, 
we found that close to 70% of our participants were treated with 
weight gain-associated medications that might have influenced the 

Table 4.  Subjective Attitudes and Experiences of the Study Participants, and Results of the Module 1 and 2 Questionnaires and Questionnaires on 
the Implementation of the Strategies in Everyday Life

Not At All 
(n/%) A Little (n/%) Somewhat (n/%)

Very Much 
(n/%)

Are you motivated to change your eating behavior? 13 (39.4) 10 (30.3) 10 (30.3)
How helpful was module 1 for you in general? 5 (15.2) 17 (51.5) 11 (33.3)
Do you want to implement any proposals in general? 1 (3.0) “no” 32 (97.0) “yes”
Have the exercises been helpful in influencing your eating behavior in a 
positive way?

3 (9.1) 16 (48.5) 9 (27.3) 5 (15.2)

Can you imagine to further deploying these strategies? 3 (9.1) 12 (36.4) 12 (36.4) 6 (18.2)
How helpful was module 2 for you in general? 2 (6.1) 15 (45.5) 16 (48.5)
Do you want to implement any proposals/methods/exercises? 1 (3.0) “no” 32 (97.0) “yes”
Have you been further deploying the learned strategies? (t2) 1 (3.0) 19 (57.6) 10 (30.3) 3 (9.1)
Do you feel that you have benefited from the module Eating Behavior? (t2) 11 (33.3) 15 (45.5) 7 (21.2)
Have you been further deploying the learned strategies? (t3) 3 (9.1) 19 (57.6) 9 (27.3) 2 (6.1)
Do you feel that you have benefited from the module Eating Behavior? (t3) 2 (6.1) 10 (30.3) 16 (48.5) 5 (15.2)
Have you been further deploying the learned strategies? (t4) 1 (3.0) 21 (63.6) 7 (21.2) 4 (12.1)
Do you feel that you have benefited from the module Eating Behavior? (t4) 12 (36.4) 14 (42.4) 7 (21.2)
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course of weight changes. Almost half of our participants were being 
treated with antipsychotic drugs, the use of which has increased in 
recent years, particularly for affective disorders,46 despite the high risk 
for weight gain47 and other possible adverse events. In many cases, 
these substances are without alternative, but a low-threshold use of 
these metabolically problematic substances should be discussed.

On average, participants in this study were overweight (BMI 28.8) 
at baseline. With a median weight change of 0.18% over the course 
of our study, there was no significant effect on weight. This may be 
due to the short observation period, as a profound behavior change 
cannot be expected in 4 weeks. However, weight changes and blood 
value changes were not the focus of the study.

Strengths and Limitations
Among the strengths of this study, in addition to the targeted selec-
tion of patients who exhibited abnormal eating behavior, were the 
weekly measurements of weight, as well as the follow-up measure-
ments for the implementation of the learned strategies. Furthermore, 
the wide diagnostic and age range of patients at our university hospi-
tal leads to high external validity in general.

However, the results of this study must be considered in light of some 
limitations. First, there was no sample size calculation, resulting in 
reduced statistical power. Another major limitation was the hetero-
geneity of the study group concerning diagnoses and the use of psy-
chotropic medications. Due to the lack of a control group, causality 
between changes in eating behavior and our intervention cannot 
be established, reducing internal validity. In addition, not all suitable 
patients participated in the study, so it remains unclear whether the 
patients who refused to participate or dropped out after module 
1 would have shown a different course. Walburg et  al20 observed a 
correlation between weight loss and attendance rates. We found 
that there was a sample bias due to the exclusion of patients with 
acute psychosis, who are especially vulnerable to gaining weight 
from necessary medical treatment. Almost half of the subjects did 
not complete both modules, and only patients already motivated to 
work on their eating behavior participated in the study until the last 
follow-up. These issues may lead to limited external validity. Due to 
the high drop-out rate, attrition bias must also be discussed. It would 
be desirable to generate a higher number of patients and to prevent 
drop-out in the follow-up measurements. The difficulty in recruiting 
patients for this type of intervention is reflected in the participation 
rate achieved, and also demonstrates the general reluctance of this 
population group to participate in such health promotion interven-
tions. The use of motivational interviewing48 prior to group initiation, 
and also in the therapy sessions, could be an approach to overcome 
this challenge. The short duration of the study is another limitation to 
evaluating our module, although the duration reflected the time of 
an inpatient stay. In order to be able to make statements about sus-
tainability in addition to short-term efficacy, a longer follow-up period 
would be favorable and needs to be considered in future projects.

The feasibility of the therapy module on the part of the therapists 
was not systematically recorded. For the questionnaire on the mod-
ule “Eating More Consciously” as well as the questionnaire on the 
implementation of the learned strategies in everyday life—which 
were explicitly developed for the study—there is no information 
available on the quality criteria yet. Furthermore, only self-rating 
instruments were used. In addition, it is necessary to highlight the 

lack of knowledge regarding the potential consequences of the 
repeated administration of the questionnaires on their reliability.

Another limitation is that the possible influence of additional 
therapeutic interventions, exercise, or dieting was not considered. 
Likewise, data were not collected on whether and to what extent the 
patients exercised, or whether other weight management strategies, 
such as dieting, were carried out in parallel.

Conclusion

In conclusion, the module “Eating More Consciously” represents a 
promising avenue for behavioral intervention in weight manage-
ment in patients with severe mental illness. Based on this one-arm 
pilot study, a preventive program is to be developed and evaluated 
that will specifically relate to the identified eating behaviors under 
treatment with weight gain-related medication. To achieve this, pro-
spective, randomized, controlled trials with a larger sample size and 
a longer follow-up period are needed.
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