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Objective: Attrition rates of up to 77% have been reported in conservative weight-reduction 

 programs for the treatment of obesity. In view of the cost of such programs to the health system, 

there is a need to identify the variables that predict premature discontinuation of treatment. 

 Previous studies have focused mainly on somatic and sociodemographic parameters. The 

 prospective influence of psychological factors has not been systematically investigated to date.

Methods: A total of 164 patients (138 of whom were women) with a mean age of 45 years 

and a mean body mass index of 39.57 participated in a 1-year outpatient weight-reduction pro-

gram at the Charité – Universitätsmedizin Berlin University Hospital. The program included 

movement therapy, dietary advice, psychoeducational and behavioral interventions, relaxation 

procedures, and consultations with a specialist in internal medicine and a psychologist. Patients 

also underwent regular laboratory and psychological testing. The results were evaluated using 

a t-test, χ2-test, and logistic regression analysis.

Results: Seventy-one of the 164 patients (61 women, mean age = 43 years, mean body mass 

index = 39.53) withdrew before the end of the program (attrition rate = 43.3%). While there were 

no differences between the somatic and metabolic characteristics of those who  withdrew and those 

who remained, the sociodemographic and psychological factors had some relevance. In particular, 

“expectation of self-efficacy” (Fragebogen zu Selbstwirksamkeit, Optimismus und Pessimismus 

[SWOP]), “not working,” “tiredness” (Berliner Stimmungsfragebogen [BSF]), “ pessimism” 

(SWOP) and “positive reframing” (Brief-COPE) were found to play a role in whether participants 

subsequently dropped out of the treatment. “Support coping” (Brief-COPE) and “older age” prior 

to the start of treatment were identified as variables that promoted treatment adherence.

Conclusion: The results are discussed in light of previous findings and with regard to whether 

the modules of the weight-reduction program should be adapted.
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Introduction
Obesity is a chronic disease associated with an increased risk of morbidity and 

 mortality1 that is increasing worldwide.2 In Western Europe, approximately 20% of 

men and women are obese (body mass index [BMI] $ 30 kg/m2).2 There is evidence 

that intentional moderate weight loss (losses of 5%–10%) has long-term benefits for 

all causes of mortality for overweight (BMI $ 25 kg/m2) and obese women, and more 

so for diabetics.3 Weight loss is usually associated with improvements in mental well-

being, especially for symptoms of depression and anxiety.4
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Treatment guidelines for obesity5–8 recommend a 

 multimodal approach for the conservative treatment of  obesity, 

consisting of a change in diet, modifications to dietary behav-

ior, an increase in physical activity, and  behavioral therapy 

interventions.8

Multimodal conservative weight-reduction programs have 

been reported in Germany9–11 and several other countries.12,13 

While greater weight loss can be achieved and maintained with 

surgical solutions for obesity,6,14–17 only 5%–15% of patients 

with BMIs of 30–40 kg/m2 respectively are able to maintain the 

weight loss they achieve through conservative treatment.18,19 

Success rates for patients with BMIs higher than 40 kg/m² are 

even lower.20,21 These rates apply only to patients who actually 

complete the treatment, but some studies11,13,22,23 have shown 

that attrition rates for outpatient weight-reduction programs 

that last for 12 months or longer may be as high as 77.3%.

It remains unclear why obese patients show lower therapy 

adherence. Table 1 includes the variables that have been 

examined in previous studies (adult patients with obesity 

and longer-term multimodal conservative weight-reduction 

programs [without pharmacotherapy for weight loss]).

The current review of the literature revealed that none of 

the studies that were analyzed reported details on psychologi-

cal and behavioral factors. Furthermore, there are inconsis-

tencies in the findings for the variables investigated (also note 

the recently published review of Moroshko et al24).

The aim of the current retrospective study was to iden-

tify the psychological variables that predicted premature 

discontinuation of a 1-year outpatient multimodal weight-

 reduction program at the Charité – Universitätsmedizin  Berlin 

 University Hospital by using logistic regression analysis. The 

current study’s data collection was based on a naturalistic 

design to evaluate the quality of the treatment program in a 

clinical setting. The evaluation procedure involved a variety 

of psychological, physical, and blood tests prior to the begin-

ning of the program and during the course of the program. 

These evaluations allowed the range of previously studied 

somatic (such as BMI),9,10,12,13,25,26 sociodemographic (such 

as age and gender),9,10,12,13,23,25 psychological, and behavioral 

factors (such as depression,13,25 binge-eating disorders,25 and 

eating behavior13,25) to be expanded to include the following 

parameters: subjective resources, coping strategies, perceived 

stress, bodily complaints, mood, and quality of life.

Based on clinical impressions, in contrast to previous 

findings on depression,13,25 prior to the start of the program, 

it was assumed that those who dropped out of the program 

would have felt greater stress, showed higher scores for 

depression and anxiety, and had a lower quality of life than 

those who adhered to the program. It was assumed that those 

who dropped out would have fewer resources (lower scores 

for self-efficacy, optimism, and sense of coherence; higher 

scores for pessimism, and lower perceived emotional and 

instrumental social support) and more severely maladaptive 

processing modes (that is, higher scores for “avoidant cop-

ing” and “positive reframing,” and lower scores for “support 

coping” and “active coping”).

Methods
Treatment program and data collection
The 1-year multimodal outpatient program on which this 

study is based was at the Charité – Universitätsmedizin Berlin 

from December 2007, under an integrated health care contract 

(which ran until March 2011) with the German health insur-

ance company Deutsche Angestellten Krankenkasse. The 

approved health insurance amount for the 1-year program was 

approximately €2000 and the patient’s share was €300 (7%). 

The program was divided into four areas of intervention and 

application: (1) movement therapy and training, (2) advice on 

diet and training, (3) psychoeducation and behavioral therapy 

interventions, and (4) Jacobson’s progressive relaxation.

Movement therapy and training
Movement therapy was performed by trained physiotherapists 

with additional qualifications for equipment-based remedial 

gymnastics, aqua fitness, and medical workout therapy. 

Movement therapy was generally intended to invigorate the 

musculature and to enhance flexibility, physical condition, 

and coordination. Different methods of remedial gymnastics 

were applied. Participants were trained in basic physical 

properties, such as condition and coordination, as well as 

functional invigoration and stretching exercises for the main 

muscles. In addition, an exercise regimen was used to activate 

the metabolism and fat-burning abilities, with the goal of 

continually improving training times.

Within this therapy program, movement therapy primar-

ily served to maintain weight following weight reduction 

through nutrition therapy. The goal was an increase of 

approximately 2–3 hours of exercise per week and an increase 

in energy consumption of at least 1500 kcal.

Advice on diet and training
Nutrition therapy was conducted by a dietician with addi-

tional qualifications in medical nutrition. Individual caloric 

requirements were evaluated prior to the program, based 

on the Deutsche Gesellschaft für Ernährung eV [German 

Nutrition Society],  Österreichische Gesellschaft für 
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Ernährung [Austrian Nutrition Society], Schweizerische 

Gesellschaft für Ernährungsforschung [Swiss Society for 

Nutrition Research], and Schweizerische Vereinigung für 

Ernährung [Swiss Association for Nutrition] nutrition recom-

mendations for 2005–2006,28 and a suitable nutrition plan was 

prepared. Compliance with the nutrition plan was verified, 

in part, through a nutrition journal. Following the develop-

ment of nutrition recommendations,28 a goal was established 

for a daily energy deficit of 500–800 kcal. This deficit was 

primarily achieved by reducing nutritional fat intake and 

reducing the intake of food with a high glycemic index. Thus, 

a decrease in initial weight of approximately 500–800 g per 

week was possible. Based on the recommendations from 

the Deutsche  Gesellschaft für Ernährung,28 well-balanced 

meals were low in fat and emphasized carbohydrates with 

a low glycemic index, high dietary fiber, and a moderate 

caloric deficit.

During nutrition therapy, patients learned to become 

aware of their dietary and nutritional needs, to enjoy food in 

quantities adjusted to their needs, and to flexibly control their 

diet. These topics were discussed in small, structured training 

courses. The methods used included lectures, controlled dia-

logue, discussion, group work, and theoretical and practical 

exercises (eg, cooking together in the kitchen).

Table 1 Variables of treatment dropout and adherence examined in previous studies

Variables identified as favoring  
treatment dropout

Variables showing inconsistent findings  
between dropouts and adherents

Variables showing no difference  
between dropouts and adherents

Full-time job13 Age 
 No difference9,10,13,25 
 Dropouts younger than adherents12,23

Gender9,10,13

Fewer obesity-related diseases13 Baseline weights and baseline BMIs 
 higher baseline weights and BMIs in dropouts9,25,26 
 Lower BMIs in dropouts13 
 No differences10,12

Family status10,13

Lower age at first dieting23 Waist measurements 
 No difference9 
 Lower waist circumference in dropouts13

Ethnicity (US studies)27

Lower dream BMI23 Depressiveness 
 No differences (Beck depression inventory)25 
 higher scores in adherents (clinical interview)13

Level of schooling13

higher expected 1-year BMI loss23  Current smokers13

Dietary habits such as lower  
consumption of fresh fruits (modified  
dietary history, with 3-day diary)13

Triglyceride levels10

Greater shape concern (eating  
disorder examination questionnaire)25

hbA1c values10

Lower self-esteem (Rosenberg’s  
self-esteem scale)25

Fatty cell mass10 
Active cell mass10 
Cholesterol values10 
Familiarity with the condition of obesity13 
A diagnosis of binge-eating disorder  
(assessed by interview method)25 
Duration of binge eating25 
Frequency of previous therapy13 
Level of physical activity13 
Dietary habits such as consumption of  
vegetables, sweeteners, white meat, dairy  
products, bread and cereals, alcoholic  
beverages at mealtime (modified dietary  
history, with 3-day diary)13 
Eating concerns (eating disorder  
examination questionnaire)25 
Weight concerns (eating disorder  
examination questionnaire)25 
Restraint (eating disorder examination  
questionnaire)25

Abbreviation: BMI, body mass index.
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Psychoeducation and behavioral therapy 
interventions
Psychoeducation was conducted based on guidelines by 

psychotherapists. The most important steps included: (1) 

self-monitoring of eating and drinking habits (eg, using 

a nutrition journal as homework) to analyze triggers for 

increased energy consumption; (2) self-control of these trig-

gers (eg, avoiding “grazing” or performing hobbies while 

eating); (3) training in flexible control of eating habits, in 

contrast to rigid behavioral control; and (4) strengthening 

achieved behavioral changes, including strategies to avoid 

regressing to unfavorable behavioral patterns to stabilize the 

new eating habits.

Jacobson’s progressive muscle relaxation (PMR)
In addition to behavioral therapy methods, which aimed 

to improve coping behavior and improve stress tolerance, 

several surveys have shown that isolated stress-reduction 

methods have positive effects on metabolism regulation.29 

Patients were regularly instructed on exercises for PMR 

according to  Jacobson, a method that is easy to learn and can 

be maintained systematically even after the training program 

ends. Furthermore, patients were encouraged to improve 

their self-awareness and effectiveness by verbalizing their 

new experiences.

In the first 6 months, the interventions were conducted 

as group therapy, with 12 to 14 participants, twice per week 

for 2.5 hours (2 × 1 h/week movement therapy and training, 

1 × 1 h/14-day advice on diet and training, 1 × 1 h/14-day 

psychoeducation and behavioral therapy interventions, 

1 × 30 min/week PMR). In the second 6 months, the inter-

ventions were conducted for 2.5 hours once per week. At 

the initial intake interview, the patient’s medical history was 

taken and clinical examinations were performed, including 

a blood test and measurements of blood pressure, weight, 

waist and hip circumference; bioimpedance analysis; exercise 

electrocardiography; and psychological tests (standardized 

questionnaires) using personal digital assistants. (A detailed 

description of the program, the criteria for inclusion and 

exclusion, the evaluation procedure [approved by the ethics 

commission of the Charité – Universitätsmedizin Berlin; 

Application No EA 1/060/08] and its results are in Riedl 

et al30).

The data were collected between December 2007 and 

 January 2011. Prior to this study, 301 patients had  undergone 

an intake examination. Of these patients, 66 were not 

accepted into the program based on the exclusion criteria, 

or chose not to participate. A total of 219 patients were 

accepted for the study and were divided into 19 groups. 

Sixteen individuals were on the waiting list at the time of 

the study. The results reported in this paper were obtained 

from 164 patients in 14 groups who had completed the 

12-month treatment.

Materials and statistical procedures
Data analysis was based on data collection during the initial 

intake interview, prior to the beginning of the program. 

The standardized questionnaires, comprising 327 items, 

were completed using personal digital assistants. Brief 

descriptions of the questionnaires are given in Table 2.

For the descriptive statistics of sociodemographic 

variables and data from the patients’ medical histories, 

the somatic findings and the scale score frequencies and 

means (M), standard deviations (SD), and ranges (Min, Max) 

were calculated using the statistics software SPSS for 

 Windows (v 18.0; IBM Corp, Armonk, NY).

The t-test for independent samples was employed to 

compare means. The equality of variances required for 

the t-test was established by Levene’s test. Where the 

variances differed, the test statistic t and the error prob-

ability P were assessed based on the corrected degrees of 

freedom. The level of significance was set at P , 0.05. 

A chi-square four-f ield test was used for nominally 

distributed variables.

Logistic regression was employed to determine the like-

lihood of the event “premature treatment discontinuation” 

dependent on the influencing parameters. To avoid over-

fitting, the original number of variables was reduced. The 

variables that had been shown to be significant in the t-test 

and chi-square test were entered into a correlation matrix 

to test for multicollinearity, which would lead to estimation 

problems. Variables with correlation values (Pearson’s r or 

Spearman’s rho) . 0.08 were eliminated.

The total scores of the tests were also either excluded 

or, when the scales were highly internally correlated, the 

results for the subscales were removed, and the total score 

was included in the model to avoid singularity (that is, perfect 

collinearity).

Two cases were identified as outliers with a Pearson’s 

residual (z residual) . 3, and excluded from the analysis.

Patients reported their reasons for dropping out of the 

program to the team of therapists either in person or by 

telephone, email, or post to a member of the organization 

team. The reasons given were evaluated by qualitative con-

tent analysis (note that it was acceptable for patients to give 

multiple reasons).44,45
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Table 2 Overview and descriptions of the measures employed

Parameter Questionnaire Description

Sociodemographic  
parameters

SOZ – Questionnaire on social characteristics  
(German-language measure used internally by the hospital)

17 items assessing age, sex, occupational status, family status, etc

Eating behavior Binge-eating disorder (ICD-10 F50.4 Overeating associated 
with other psychological disturbances or F50.8 Other eating 
disorders or F50.9 Eating disorder, unspecified; DSM IV  
307.50 FK, appendix B). Polyphagia (ICD-10 F 50.9 Eating 
disorder, unspecified or F50.8 Other eating disorders).  
Clinical initial intake interview by specialist in psychosomatic 
medicine

Criteria for binge-eating disorder (BED) 
On average, binge eating takes place twice weekly, and has done 
so for 6 months; while eating, there is a feeling of loss of control 
over the amount of food or type of food being consumed; 
eating noticeably faster than is considered normal; eating 
large quantities of food when not hungry; eating alone due to 
embarrassment of overeating; feelings of disgust, depression, 
or guilt after a binge; obvious distress concerning binge eating 
behavior; no recurring efforts to compensate for binge eating, 
such as purging or excessive exercise 
Criteria for polyphagia 
Continuous, excessive consumption of calories (no binge 
eating) for at least 6 months. Ignoring portion sizes and diet 
composition (high-calorie food) and eating small portions in 
the morning, consuming large portions at dinner and/or eating 
sweets (high-calorie snacks) and/or abnormally large intake of 
high caloric solids and/or night eating and/or eating in response 
to painful emotions

FEV – Fragebogen zum Essverhalten (questionnaire  
on eating behavior; original in German)31

66 items assessing eating behavior, grouped into three scales: 
“Cognitive control of eating behavior/con trolled/restrained 
eating,” “Disturbability of eating behavior” and “Perceived 
feelings of hunger”; Cronbach’s alpha = 0.74 to 0.87

EDI 2 – eating disorder inventory32 64 items assessing the specific psychopathologies of patients 
with anorexia and bulimia nervosa and other psychogenic eating 
disorders. The brief version with eight scales was employed: 
“Drive for thinness,” “Bulimia,” “Body dissatisfaction,” 
“Ineffectiveness,” “Perfectionism,” “Interpersonal distrust,” 
“Interoceptive awareness,” “Maturity fears”;  
Cronbach’s alpha = 0.73 to 0.93

Perceptions  
of stress

PSQ-20 – perceived stress questionnaire33 20 items assessing current subjective per ceptions of stress, 
summarized on four scales entitled “Worries,” “Tension,” “Joy,” 
and “Demands”; Cronbach’s alpha = 0.80 to 0.86

Subjective  
complaints

GBB-24 – Giessener Beschwerdebogen34 (Giessen  
subjective complaints list)

24 items assessing various complexes of complaints subdivided 
into four scales: “Exhaustion,” “Upper abdominal discomfort,” 
“Aching joints and muscles,” “Subjective heart complaints” 
and the total scale score “Pressure of subjective complaints”; 
Cronbach’s alpha = 0.82 to 0.94

Mental symptoms ISR – ICD-10-symptom-rating35,36 29 items assessing mental symptoms modeled on the syndromal 
approach of the ICD-10, listed on five scales: “Depressive 
syndrome,” “Anxiety syndrome,” “Obsessive syndrome,” 
“Somatoform syndrome,” “Eating disorder syndrome”; 
Cronbach’s alpha = 0.78 to 0.86

Mood BSF – Berliner Stimmungsfragebogen37 (Berlin mood  
questionnaire)

30 items on six scales assessing “Tiredness,” “Apathy,” “Anxious 
depressiveness,” “Anger,” “Commitment,” “Good mood”

Depressiveness Depression scale of the PhQ – patient health  
questionnaire (German version: PhQ –  
Gesundheitsfragebogen für Patienten38)

15 items assessing depression; Cronbach’s alpha = 0.85 to 0.90

Quality of life SF-8 – German version of the health survey39 Eight items assessing health-related quality of life, using the 
two total scores for “mental health” and “physical health”; 
Cronbach’s alpha (for long form) = 0.57 to 0.94

Resources SWOP – Fragebogen zu Selbstwirksamkeit, Optimismus  
und Pessimismus40 (assessment of beliefs in self-efficacy  
and optimism)

Nine items assessing self-efficacy, optimism and pessimism on 
three independent scales; Cronbach’s alpha = 0.54 to 0.86

SOC-9 – German version of Antonovsky’s sense  
of coherence scale (formerly the orientation to life  
scale)41

Nine items assessing the sense of coherence; Cronbach’s alpha 
(for total score) = 0.87

(Continued)

submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

169

Attrition analysis of a weight-reduction program

Powered by TCPDF (www.tcpdf.org)

www.dovepress.com
www.dovepress.com
www.dovepress.com


Patient Preference and Adherence 2012:6

Results
Attrition rate, timing, and reasons  
for dropping out
At the time of data analysis, 71 of the 164 patients accepted 

for the study (138 women, 26 men; age: M = 45.46 years, 

SD = 11.46, range: 16–72 years) had dropped out of the 

program.

The average duration of treatment for the dropouts was 

23.15 weeks (range = 0–50 weeks, SD = 14.31). A total of 

32.4% (n = 23) of the patients dropped out of treatment  during 

the first 3 months, 23.9% (n = 17) dropped out between the 

third and sixth months, 26.8% (n = 19) dropped out between 

the sixth and ninth months, and 16.9% (n = 12) dropped 

out in the 3 months before the end of the program. The 

reasons given by the patients for dropping out are shown 

in Table 3.

Analysis of sociodemographic, somatic, 
and psychological factors
Significant differences between program adherents and 

dropouts were found by age (adherents: n = 93, M = 47.40, 

SD = 11.01; dropouts: n = 71, M = 42.92, SD = 11.62; 

t = 2.52, degrees of freedom [df] = 162, P = 0.013*, d = 0.40), 

family status (adherents: partner relationship/no partner 

 relationship: n = 57/32; dropouts: partner relationship/no 

partner  relationship: n = 32/38; χ2 = 5.34, df = 1, P = 0.021*, 

d = 0.37) and work situation (adherents: gainfully employed/

not gainfully employed: n = 65/23; dropouts: gainfully 

employed/not gainfully employed: n = 40/28; χ2 = 3.94, df = 1, 

P = 0.047*, d = 0.32). No significant difference was found 

by sex (adherents: m/f: n = 16/77; dropouts: m/f: n = 10/61; 

χ2 = 0.29, df = 1, P = 0.059).

As shown in Table 4, there were no significant differences 

between the adherents and the dropouts regarding somatic 

variables and parameters for metabolism.

Of the 162 patients examined, 1.23% (n = 2) of the 

patients were not seen by a specialist in psychosomatic 

medicine before starting the program, 13.58% (n = 22) were 

found to have a binge-eating disorder, and 77.78% (n = 126) 

of the patients had polyphagia.

Overall, 10.75% (n = 10) of the 93 treatment adherents 

and 17.39% (n = 12) of the 69 dropouts were diagnosed with 

a binge-eating disorder. A chi-square four-field test showed 

that there was no significant difference between these two 

groups (χ2 = 1.49, df = 1, P = 0.223), which suggests that 

the variables of treatment dropout and binge-eating disorder 

are independent of each other.

The same finding applies to polyphagia: 79.57% (n = 74) 

of the program adherents (n = 93) and 75.36% (n = 52) of the 

69 dropouts had polyphagia. Again, the chi-square showed 

that there was no significant difference (χ2 = 406, df = 1, 

P = 0.524).

All other psychological variables investigated by means 

of the t-test are shown in Table 5.

The dropouts differed significantly from the adherents 

on a large number of psychological variables (taking 

Table 2 (Continued)

Parameter Questionnaire Description

PAS – perceived available support, subscale of the  
Berlin social support scale42

Eight items assessing perceived emotional and perceived 
instrumental social support; Cronbach’s alpha = 0.83

Coping strategies German version of the Brief-COPE43 28 items assessing coping behavior in past difficult or unpleasant 
situations, subdivided into four scales: “support coping,” 
“positive reframing,” “avoidant coping” and “active coping”; 
Cronbach’s alpha = 0.70 to 0.81

Table 3 Reasons for discontinuing treatment, from patients’ 
perspectives

n Reason for dropping out Examples

22 Changes in health –  Development/deterioration of 
physical and mental diseases

–  Inpatient or outpatient 
treatment needed

17 Family/work changes –  Care of relatives, or illness or 
death of relatives

–  Change in work situation/
shift work

11 Takes too much time
9 Dissatisfaction with treatment  

modules/individual therapists/ 
other group members

6 Too expensive – Financial difficulties 
–  Unwilling to pay the €25 

monthly contribution 
expected from insurance 
subscribers

17 No reason given by patient In 14 cases, the therapists 
noted a lack of compliance, 
lack of or low treatment 
motivation, and externalization 
of responsibility
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into account the accumulation of alpha errors and the 

corresponding corrections). In particular, we found 

significant differences regarding perceived stress (Perceived 

Stress Questionnaire [PSQ]), subjective complaints (Giess-

ener Beschwerdebogen [GBB-24]), mood (BSF), depression 

(depression scale of the Patient Health Questionnaire – Ger-

man version: Gesundheitsfragebogen für Patienten [PHQ]; 

depression scale of the ICD-10-symptom-rating [ISR]), and 

mental quality of life (brief German version of the health 

survey [SF-8]). The dropouts had less favorable scores than 

the adherents before the start of treatment.

The predictive value of the parameters investigated was 

determined with the aid of logistic regression analysis.

Following an examination of the requirements of the 

statistical procedures and considerations of content (ie, the 

detection of suspected suppressor effects for expectations of 

self-efficacy and coping strategies in view of the importance 

assigned to these variables for treatment adherence), the fol-

lowing variables were entered into the regression model: age, 

family status (reference category: no partner relationship), 

work (reference category: no gainful employment), anxiety 

syndrome (ISR), somatoform syndrome (ISR), subjective 

complaints (GBB), perceived stress (PSQ), feeling of anger 

(BSF), anxious-depressed mood (BSF), tiredness (BSF), apa-

thy (BSF), mental health (SF-8), sense of coherence (German 

version of Antonovsky’s sense of coherence scale, formerly 

the orientation of life scale [SOC-9]), expectation of self-

efficacy (SWOP), pessimism (SWOP), depression (PHQ), 

ineffectiveness (Eating Disorder Inventory [EDI 2]), avoidant 

coping (Brief-COPE), support coping (Brief-COPE), positive 

reframing (Brief-COPE), and active coping (Brief-COPE).

The dataset was reduced from 162 to 136 cases (16% 

reduction in size) due to missing data. For the calculation of the 

model, all selected variables were entered simultaneously.

As is shown in Table 6, the likelihood of unemployed 

patients dropping out of the program was 30.58 times 

greater than for patients who were working. Moreover, the 

 likelihood of dropping out increased by odds ratio = 23.51 per 

scale interval of the self-efficacy expectation on the SWOP, 

increased 17.29-fold if patients had a change of one unit on 

the “tiredness” scale of the BSF, and increased 5.20-fold with 

each unit of the pessimism scale in the SWOP questionnaire. 

The coping strategy of positive reframing, as assessed by 

the Brief-COPE measure, proved unfavorable for treatment 

adherence; the likelihood of dropping out increased 1.43-fold 

if the score on this scale changed by one scale unit.

Table 4 No significant results for the t-tests of independent samples conducted to determine differences in the means for the somatic 
variables for adherents and dropouts

Measures of dispersion 
Variables

Adherents (n = 91–93) Dropouts (n = 65–71) t-test

M SD M SD t df P

Weight in kga 112.23 25.34 113.48 21.19 −0.34 162 0.737
BMI in kg/m2 39.59 6.52 39.53 6.70 0.07 162 0.948
Waist circumference in cm 120.07 16.54 118.94 15.14 0.44 156 0.663
hip circumference in cm 131.54 16.02 130.14 13.82 0.58 156 0.565
Systolic RR (mmhg)b 130.48 14.87 127.62 16.61 1.15 158 0.254
Diastolic RR (mmhg) 84.27 11.14 84.00 12.13 0.15 158 0.882
BIA: fatty mass in kg 49.61 14.24 49.86 13.30 −0.11 152 0.911
BIA: muscle mass in kg 31.47 8.07 31.70 10.02 −0.18 152 0.856
BIA: body water in kg 45.68 11.57 45.52 9.27 0.09 152 0.930
Fasting glucose (mg/dL) 101.11 31.05 98.49 25.56 0.56 157 0.573
hbA1c (%) 5.73 0.94 5.75 0.96 −0.16 154 0.874
hDL (mg/dL) 52.46 15.92 52.32 12.99 0.06 157 0.952
LDL (mg/dL) 124.96 27.99 118.11 27.68 1.53 157 0.129
Triglycerides (mg/dL)c,d 129.67 64.06 161.83 123.13 −1.93 88.55 0.057
ASAT (U/l)e 27.98 10.62 28.25 9.18 −0.16 155 0.870
ALAT (U/l) 31.22 18.37 32.42 18.83 −0.40 155 0.691
GGT (U/l) 32.04 27.96 32.17 43.83 −0.02 155 0.983
Cholesterol 202.13 36.03 197.63 35.31 0.79 158 0.433
Uric acid 5.26 1.27 5.58 1.22 −1.56 155 0.120

Notes: aThe mean baseline bodyweight and BMI are distinctly higher than for other conservative methods of weight reduction used in English- and German-speaking 
countries;9,11,46 bthe baseline blood pressure values deviate slightly from the limit value of 130/80 mm/Hg; cpathological abnormalities in triglycerides were found in the dropouts 
(.150 mg/dL),47 but not in the program adherents (,150 mg/dL); done case was excluded from the analysis of the triglycerides because it was an extreme outlier (2323 mg/dL); 
ethe transaminases used to diagnose nonalcoholic steatohepatitis were within the reference range in both groups (ALAT , 34 U/l, ASAT , 35 U/l, GGT , 38 U/l).
Abbreviations: ALAT, alanine aminotransferase; ASAT, aspartate aminotransferase; BIA, bioelectrical impedance analysis; BMI, body mass index; GGT, gamma-glutamyl 
transpeptidase; HDL, high-density lipoprotein; LDL, low-density lipoprotein; RR, respiratory rate.
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Table 5 To determine differences in the means for the psychological variables for the adherents and dropouts, t-tests for independent 
samples (with correction of the alpha error as described by Bonferroni–holm) and effect sizes (d) calculated by Cohen’s method 
were conducted

Measures of dispersion 
Variables

Adherents 
(n = 86–90)

Dropouts 
(n = 63–69)

t-test d

M SD M SD t df P

FEV 
Cog control eating behavior 
Disturbability of eating behavior 
Perceived feelings of hunger

 
9.41 
8.79 
6.48

 
4.31 
3.61 
3.75

 
9.44 
8.76 
5.98

 
4.78 
3.73 
3.90

 
−0.50 
0.05 
0.78

 
147 
147 
147

 
0.960 
0.962 
0.438

EDI 
Total score 
Drive for thinness 
Bulimia 
Body dissatisfaction 
Ineffectiveness 
Perfectionism 
Interpersonal distrust 
Interoceptive awareness 
Maturity fears

 
187.94 
25.10 
15.29 
44.92 
23.26 
17.04 
19.06 
22.23 
21.04

 
6.55 
7.01 
7.75 
8.50 
8.50 
5.83 
6.11 
7.38 
4.78

 
205.10 
26.61 
16.46 
45.85 
27.96 
17.90 
21.49 
25.84 
23.00

 
45.75 
6.83 
7.59 
7.87 
10.82 
6.26 
6.42 
9.49 
6.24

 
−2.67 
−1.41 
−1.00 
−0.74 
−2.94 
−0.88 
−2.42 
−2.58 
−2.14

 
155 
155 
155 
155 
121.58 
155 
155 
120.64 
119.44

 
0.008** 
0.162 
0.318 
0.462 
0.004** 
0.382 
0.017* 
0.011* 
0.034*

 
−0.53 
 
 
 
−0.48 
 
−0.39 
−0.42 
−0.35

PSQ 
Total score 
General demands 
Tension 
Worries 
Joy

 
0.39
0.39
0.42
0.33
0.60

 
0.21 
0.23 
0.26 
0.24 
0.26

 
0.51 
0.46 
0.57 
0.45 
0.43

 
0.25 
0.26 
0.26 
0.30 
0.28

 
−3.49 
−1.83 
−3.61 
−2.82 
3.86

 
156 
156 
156 
126.27 
156

 
0.001** 
0.069 
,0.001*** 
0.004** 
0.003**

 
−0.52 
 
−0.58 
−0.44 
0.63

GBB 
Total score 
Exhaustion 
Aching joints and muscles 
Abdomen 
Heart

 
23.09
6.97
9.78
3.33
3.01

 
14.86 
5.63 
5.35 
3.26 
3.57

 
34.97 
10.96 
12.06 
6.16 
5.80

 
20.70 
7.27 
6.16 
4.82 
5.38

 
−4.04 
−3.78 
−2.49 
−4.19 
−3.72

 
118.21 
124.76 
134.63 
113.29 
111.82

 
,0.001*** 
,0.001*** 
0.014* 
,0.001*** 
,0.001***

 
−0.66 
−0.61 
−0.40 
−0.69 
−0.61

ISR 
Total score 
Depressive syndrome 
Anxiety syndrome 
Obsessive syndrome 
Somatoform syndrome 
Eating disorder syndrome

 
0.72
0.87
0.68
0.52
0.37
1.59

 
0.53 
0.96 
0.73 
0.73 
0.65 
0.92

 
1.09 
1.53 
1.12 
0.80 
0.79 
1.67

 
0.74 
1.17 
1.10 
0.95 
0.99 
0.93

 
−3.51 
−3.82 
−2.92 
−2.04 
−3.07 
−0.59

 
117.53 
129.37 
111.79 
123.91 
110.97 
157

 
0.001** 
,0.001*** 
0.004** 
0.044* 
0.008** 
0.559

 
−0.57 
−0.62 
−0.47 
−0.33 
−0.50

BSF 
Good mood 
Commitment 
Feeling of anger 
Anxious-depressed mood 
Tiredness 
Apathy

 
1.83
2.36
0.51
0.91
1.20
0.37

 
1.05 
0.83 
0.59 
0.84 
0.97 
0.56

 
1.32 
2.12 
0.90 
1.51 
1.89 
0.77

 
1.11 
0.73 
0.94 
1.16 
1.14 
0.86

 
2.93 
1.96 
−3.01 
−3.59 
−4.12 
−3.39

 
156 
156 
105.55 
117.01 
156 
108.17

 
0.004** 
0.052 
0.003** 
,0.001*** 
,0.001*** 
0.001**

 
0.47 
 
−0.50 
−0.59 
−0.65 
−0.55

PHQ-depression 6.14 5.50 9.80 6.39 −3.79 134.16 ,0.001*** −0.61
SF-8 
Total mental score 
Total physical score

 
49.50
41.47

 
10.79 
9.59

 
42.25 
37.91

 
10.79 
10.75

 
3.59 
2.19

 
124.72 
154

 
,0.001*** 
0.030*

 
0.67 
0.35

PAS 
Emotional support 
Instrumental support

 
13.84
13.64

 
2.46 
2.72

 
13.00 
12.75

 
3.27 
3.40

 
1.77 
1.76

 
120.77 
126.08

 
0.080 
0.081

SOC 5.15 1.06 4.46 1.26 3.77 155 ,0.001*** 0.59
SWOP 
Self-efficacy 
Optimism 
Pessimism

 
2.86
3.03
1.98

 
0.61 
0.77 
0.71

 
2.79 
2.74 
2.39

 
0.71 
0.94 
0.71

 
0.66 
2.08 
−3.55

 
152 
128.31 
152

 
0.510 
0.040* 
0.001**

 
 
0.34 
−0.58

(Continued)
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In contrast, the coping strategy of support coping was 

found to be favorable. The likelihood of dropping out 

decreased 0.67-fold with a change of one scale unit. The 

likelihood of dropping out also decreased 0.88-fold with 

each year of age.

Discussion
The attrition rate of 43.3% in our study lies within the 

medium range of rates reported by comparable conserva-

tive weight-reduction programs, which report attrition rates 

of up to 77.3%.13,22 The results of the current study show 

the highest attrition rate within the first 3 months, which is 

similar to results reported by Inelmen et al (1-year multimodal 

program; N = 383, age: range = 15–82).13 However, the 

program ended with a comparably large number of dropouts 

between months 6 and 9. Weight loss frequently slows or 

stagnates during this period, which can lead participants to 

drop out of the program despite previous warnings about 

this phenomenon. As well as this, the frequency of treatment 

units was halved after 6 months to promote autonomy and 

disengagement. This reduction may lead patients to consider 

abandoning the program.

The two primary reasons for dropping out reported by our 

patients were (1) changes in health status that required them 

to be admitted to the hospital or undergo outpatient treatment 

and (2) changes in their family or work situations.

In the study by Andersson and Rössner, the male 

participants who dropped out (n = 19, attrition rate = 22%) 

during the first year of the 2-year multimodal program 

(nutrition and behavioral therapy interventions, N = 86, age: 

M = 43, BMI: M = 37.7 kg/m²) reported personal problems 

(n = 5) such as caring for relatives or alcohol problems; no 

longer wishing to participate (n = 5); “illness” (n = 2) or 

“moving” (n = 2).12 In five cases, no reasons for dropping 

out could be identified.12

In Nauta et al’s study (15 weeks cognitive behavioral or 

behavioral therapy interventions; N = 74, age: M = 38.6, BMI: 

M = 33 kg/m²),25 of the ten dropouts (attrition rate = 13.5%), 

four reported that they stopped participating after losing an 

unsatisfactory amount of weight, two stated that they stopped 

Table 5 (Continued)

Measures of dispersion 
Variables

Adherents 
(n = 86–90)

Dropouts 
(n = 63–69)

t-test d

M SD M SD t df P

COPE 
Avoidant coping 
Support coping 
Positive reframing 
Active coping

 
11.73
12.33
11.89
11.22

 
2.98 
3.13 
3.42 
2.62

 
12.96 
11.93 
12.24 
11.29

 
3.64 
3.41 
2.79 
2.41

 
−2.32 
0.77 
−0.68 
−0.19

 
154 
154 
154 
154

 
0.022* 
0.444 
0.495 
0.848

 
−0.37

Notes: *P , 0.05; **P , 0.01; ***P , 0.001. Correction of the alpha error for each psychometric test as described by Bonferroni–Holm (values marked in bold are significant 
after correction). 
Abbreviations: FEV, Fragebogen zum Essverhalten (Questionnaire on Eating Behavior; original in German);31 EDI, Eating Disorder Inventory;32 PSQ, Perceived Stress 
Questionnaire;33 GBB, Giessener Beschwerdebogen34 (Giessen Subjective Complaints List); ISR, ICD-10-Symptom-Rating;35,36 BSF, Berliner Stimmungsfragebogen37 (Berlin 
Mood Questionnaire); PHQ, Patient Health Questionnaire; SF-8, German version of the Health Survey;39 PAS, Perceived Available Support, subscale of the Berlin Social 
Support Scale;42 SOC, Sense of Coherence Scale (formerly the Orientation to Life Scale); SWOP, Fragebogen zu Selbstwirksamkeit, Optimismus und Pessimismus40 
(Assessment of Beliefs in Self-Efficacy and Optimism); COPE, German version of the Brief-COPE.43

Table 6 Predictors of cessation of the weight loss program according to multiple logistic regression analysis

Explanatory variable Regression 
coefficient

Standard-error P-value Difference for  
odds-ratio

Odds ratioa 95% confidence  
interval

Not working 3.42 0.91 ,0.001 Not working/working 30.58 5.10–183.19
Self-efficacy expectation 3.16 0.94 0.001 1 23.51 3.70–149.28
Tiredness 2.85 0.79 ,0.001 1 17.29 3.66–81.61
Pessimism 1.65 0.57 0.004 1 5.20 1.71–15.87
Positive reframing 0.36 0.11 0.001 1 1.43 1.16–1.77
Age −0.13 0.03 ,0.001 1 0.88 0.82–0.94
Support coping −0.39 0.13 0.002 1 0.67 0.53–0.86

Notes: Omnibus test of model coefficients: χ2 = 84.16, df = 21, P , 0.001. Nagelkerke’s R2 = 0.62. Analysis of the classification results: groups were not equally distributed; 
82.4% of cases had been correctly predicted/classified (adherents: 87%, dropouts: 76%). aThe exp (B) (effect coefficients) show the delogarithmized logit coefficients as odds 
ratios; 1 = no change and thus no influence of the predictor, ,1 = increase in the exogenous variable reduces the probability of the occurrence of y = 1 as opposed to y = 0 
(marked in italics), .1 = increase in the exogenous variable increases the probability of the occurrence of y = 1 as opposed to y = 0 (marked in bold type).
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due to time spent travelling, and four reported that current 

stressful life events were their reasons for discontinuation.

Twelve of the 35 subjects who dropped out of the 1-year 

study by Scholz et al11 (N = 119, age: range = 18–70, 

BMI $ 25 kg/m², attrition rate = 30.25%) provided other per-

sonal reasons for doing so, including three who moved to a new 

job and two who stated family reasons. One complained that 

the program was too expensive and twelve subjects reported 

having lost interest in the study. Five subjects failed to respond 

when asked why they had dropped out of the program.

Grossi et al determined the reasons for dropping out 

among 766 subjects out of 940 study participants (attrition 

rate = 81.5%, including therapy interventions such as dieting, 

cognitive behavioral therapy, drugs, and bariatric surgery at 

different Italian centers; age: M = 49, BMI: M = 38.6 kg/

m²) by using structured phone interviews 3–4 years after the 

cessation of treatment.48 Almost half (45%) of the primary 

causes of attrition48 involved practical difficulties (such as 

family problems, problems at work, or distance problems), 

followed by unsatisfactory results (14%), low motivation 

(12%), lack of confidence in the ability to lose additional 

weight without professional help (9%), dissatisfaction with 

the achieved results (7%), and disagreement with the treat-

ment plan (5%).

The variety and content of the reasons provided by 

our subjects are comparable with the findings of other 

studies.11,12,25,48

None of the somatic parameters for the dropouts and 

adherents investigated in the current study showed significant 

differences between the two groups. Dropouts and adherents 

showed similar eating habits and similar behaviors associated 

with eating disorders (these results reflect those reported by 

Nauta et al25 and Inelmen et al13). Previous studies revealed 

that obese patients with binge-eating disorder suffered from 

depression more often than obese patients without binge-

eating disorder or with subclinical binge-eating disorder.49–51 

Similar results were found for trait anxiety50 and external and 

emotional eating.50 These symptoms were similar in severity 

to those of patients with bulimia.52 The results also showed 

that patients dropped out of treatment more frequently due 

to these problems.

In the current study, a subanalysis showed that binge eat-

ers had significantly higher scores for depressiveness (PHQ) 

and higher scores on the “depression syndrome” scale of the 

ISR (P , 0.001 and P , 0.01, respectively).

Marked differences were found between dropouts and 

adherents for “depressiveness” (PHQ and ISR), “anxiety” 

(ISR), “somatization” (ISR), and mental health as a 

dimension of “quality of life” (SF-8). The dropouts also 

had less favorable scores than the adherents on five of the 

six mood dimensions of the BSF and on “perceived stress” 

(PHQ) prior to the start of the treatment. The mood variable 

“ tiredness,” at T0, proved to be a clear predictor of treatment 

 discontinuation. If an obese patient feels weak, tired, listless, 

weary, or exhausted before the start of treatment, this is a 

warning signal that he or she is more likely to drop out of 

the treatment. In line with our expectations, the feeling that 

things never go as expected or that they never develop as one 

wishes – which is covered by the variable “pessimism” – also 

increases the likelihood of treatment dropout.

In the present study, the resource “expectation of self-

efficacy” proved to be a strong predictor of premature 

discontinuation of treatment when the effects of the other 

variables were controlled for. This finding may appear to be 

counter-intuitive. A range of studies have shown that a high 

expectation of self-efficacy (ie, the subjective certainty that 

one will be able to perform difficult actions due to one’s own 

skills and abilities) counteracts maladaptive modes of dealing 

with illness and promotes active coping with illness,53 so it 

could therefore be assumed that a high score would be indica-

tive of adherence to the weight-reduction program. However, 

it appears that patients with a high expectation of self-efficacy 

believe that they can lose weight without professional help 

and decide to drop out of the program as a result. Thus, 

analysis of the current study’s results found that the coping 

strategy “positive reframing” (positive reframing, humor 

and acceptance, Brief-COPE) also increased the likelihood 

of participants dropping out. It appears that this positively 

connoted intrapsychic mode of processing is suggestive of an 

adaptive function, but it is also associated with distortions of 

reality and massive self-deception.54 Self-deception is similar 

to a high expectation of self-efficacy in that it appears to be 

associated with the idea that it is possible to continue losing 

weight without professional help. Against the background 

of these findings, a critical evaluation of patients’ reasons 

for dropping out of treatment is needed.

The reasons for dropping out that were most frequently 

reported by the current study’s patients included changes 

in health status and changes in family and work situations. 

However, approximately the same number of patients did 

not offer clear reasons for dropping out. The third and fourth 

most frequently cited reasons included time problems and 

dissatisfaction with treatment modules, individual thera-

pists, and other group members. A small number of patients 

complained about the financial cost of €25 per month. These 

reasons have also been found in other studies.11,12,25,48
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It appears that key factors in the discontinuation of 

therapy by obese people include distortions of reality and 

massive self-deception, which lead to the externalization 

of responsibility, low motivation for therapy, and lack of 

 compliance. These conscious and unconscious processes, 

which are related to self-esteem, may result in patients 

failing to provide a reason for dropping out or result in 

their providing socially acceptable reasons (eg, “illness” or 

“therapy takes too much time”). This last reason contrasts 

with our finding that “not working” (which could suggest 

that an unemployed person has more time to participate) is 

the most important predictor for dropping out. These findings 

are extremely interesting and require further investigation 

with complex, qualitative studies specifically designed to 

look into these factors.

Participants who demonstrated the coping strategy 

“ support coping” (use of emotional and instrumental  support; 

Brief-COPE) were more likely to accept help from third par-

ties and thus complete the program.

In contrast with previous findings, the current study found 

that participants who worked were more likely to adhere to 

the treatment. Inelmen et al13 found that non-working patients 

had more free time, but in the current study it is suggested 

that the patients who were working were better able to deal 

with the structured procedures and to keep appointments 

because they were accustomed to these practices in their 

working lives. This difference may also be cultural (Italy vs 

Germany), although there is no evidence for this.

No previous research could be found that investigated 

possible differences in attrition between Europe and the 

USA. Honas et al27 investigated differences between white 

and African American populations in the USA with no differ-

ence found in their likelihood of dropping out (after logistic 

regression analysis).

As reported by Inelmen et al,13 Scholz et al,11 and 

Weisbrod,10 sex had no effect on the dropout rate. This find-

ing seems to be consistent across studies.

Those who dropped out of the current study were on 

average significantly younger than the treatment adherents. 

This finding is consistent with the findings of Andersson 

and Rossner12 and Dalle Grave et al.23 Older people can be 

assumed to have experienced a larger number of frustrating 

experiences with diet and treatments than young people, 

which may make it more likely for older people to adhere to 

a supervised treatment regime.

Overall, it seems clear that it is possible to identify 

patients who are likely to drop out of weight loss programs 

based on sociodemographic and psychometric variables that 

can be measured prior to the start of treatment. Groups that 

are more homogeneous can be established in which certain 

issues can be managed with the aid of psychoeducation and 

behavioral therapy in a focused and differentiated manner. For 

example, critical modes of addressing high expectations of 

self-efficacy can be promoted by activating memories of pre-

vious experiences to verify reality ( comparing  imagination/

expectations with reality). Dysfunctional cognitive schemata, 

such as a pessimistic attitude, can be detected and cognitively 

restructured with the help of the other participants and their 

perspectives on reality.

It appears that participants need to concentrate on ways 

to reprogram any maladaptive coping mechanisms (“posi-

tive reframing”) more than has been emphasized in the past. 

These mechanisms must be replaced by more adaptive 

modes of coping by emphasizing evidence of the mortality 

and both physical and mental morbidity that are associated 

with obesity.

Prior unsuccessful experiences of treatment can be 

discussed and compared in the group to allow the younger 

participants to benefit from the older participants who have 

more experience with treatment. The reasons and conditions 

for increased tiredness must be explored, and ways of reduc-

ing it must be developed in conjunction with the patients. 

The subject of work must be included in the behavioral 

therapy module of the program. It would be beneficial to 

include a social worker in a consultant role at the beginning 

of the treatment program. These necessary adaptations to 

the treatment manual are currently being conducted at the 

authors’ hospital.

Limitations of the study
The current study was a retrospective analysis of the poten-

tial psychological and sociodemographic variables predict-

ing attrition. Data collection was based on a naturalistic 

design to evaluate the quality of a treatment program in a 

clinical setting. This study was not designed as a clinical 

trial study under controlled experimental conditions with 

randomized samples, so it is not possible to draw conclu-

sions about the efficiency of single therapy modules. Fur-

thermore, the sample size could lead to certain limitations 

in data interpretation.

There is no evidence that the results of this study can 

be generalized to other western countries. Compliance in 

Germany may be different from other countries. In addition, 

the nature of self-reports should be considered critically. 

A possible disadvantage of self-reports is that various biases, 

such as social desirability bias, may affect the results.
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