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Summary
Objective: To investigate the impact of current mental 
disorders on weight loss with special consideration of 
depressive and/or anxiety disorders as well as binge eat-
ing behavior in obese individuals undergoing different 
weight loss treatments. Methods: Three different sam-
ples of obese individuals were investigated in a prospec-
tive, longitudinal study: participants in a conventional 
weight loss treatment program (CONV TREAT; n = 250), 
obesity surgery patients (OBES SURG; n = 153), and 
obese control individuals (OC; n = 128). Current men-
tal disorders and BMI were assessed at baseline and at  
4-year follow-up. Results: OBES SURG patients with a 
depressive and/or anxiety disorder lost significantly less 
weight compared with those without a comorbid mental 
diagnosis. This result was not detected for CONV TREAT 
participants. A trend to gain weight was seen in OC 
participants with a depressive and/or anxiety disorder, 
whereas OC participants without current mental disor-
ders at baseline lost some weight. Binge eating behavior 
at baseline did not predict weight loss at 4-year follow-
up. Conclusions: These results underline the importance 
of addressing current depressive and anxiety disorders 
in obese patients, especially when such patients are un-
dergoing obesity surgery.

Introduction

Obesity is an increasingly prevalent public health problem, 
with approximately half the current US population being 
overweight or obese [1]. Although many studies have shown 
that obesity is associated with numerous medical complica-
tions [2], much less is known about its association with men-
tal disorders. There is empirical evidence for a higher risk for 
mental disorders, in particular depression, anxiety, and eat-
ing disorders, in obese individuals who present for treatment 
as well as obese individuals in the general population [3–10]. 
However, whether comorbid mental disorders, especially de-
pression, influence the short-term and long-term course of 
weight after treatment is a controversial issue [10–15]. 

A recent review of original studies published since 1995 
showed that, when assessed before conventional weight loss 
treatment, depression does not predict treatment outcome 
[16]. However, the National Weight Control Registry, which 
provides information about the strategies used by obese in-
dividuals capable of achieving and maintaining long-term 
weight loss, indicated that low levels of depression are associ-
ated with long-term success [17]. Studies of the association of 
mental disorders, especially depression, with obesity surgery 
have yielded inconsistent results: some studies showed a posi-
tive association [18], whereas other investigations yielded a 
negative association [19, 20] between preoperative depression 
and weight loss [21]. 

Considerable evidence indicates that obesity and depres-
sion each may be related to binge eating (BE) behavior in 
general, as well as DSM-IV-defined binge eating disorder 
(BED) [14]. Moreover, clinical and community studies have 
found significantly higher rates of depression in obese persons 
with BE behavior compared with obese persons who do not 
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engage in BE [22, 23]. Indeed, it has been hypothesized that a 
potential relationship between obesity and depression is me-
diated via a shared relationship with BE [24–26]. 

Several studies have shown that besides depression or 
elevated scores on depressive symptoms, many obese individ-
uals also reported higher scores for anxiety when self-report 
measures were administered [9, 15]. In addition, both obese 
women [7, 27, 28] and individuals of either sex seeking weight 
loss treatment seem to have higher rates of anxiety disorders 
[4, 29]. Possible links between obesity and anxiety have been 
investigated less thoroughly compared with those between 
obesity and depression. Thus, the relationship between obes-
ity and anxiety remains unclear [27, 30]. 

One shortcoming of the majority of studies is the use of 
self-report questionnaires instead of structured psychiatric in-
terviews [27] to assess depressive or anxiety disorders [31, 32] 
as well as disturbed eating patterns [15, 33]. Because question-
naires are less reliable than structured clinical interviews, this 
circumstance may be one reason for the lack of consistent in-
formation regarding the predictive value of depressive and/or 
anxiety disorders for weight loss. 

In order to overcome these shortcomings, we investigated 
the predictive value of mental disorders in general and of de-
pressive and/or anxiety disorders in particular on weight loss 
after conventional or bariatric surgery weight loss treatment. 
BE was considered as a possible moderator variable between 
mental disorders and weight loss. First, we hypothesized that 
obese individuals with current comorbid mental disorders, in 
particular depressive and/or anxiety disorders, who partici-
pate in conventional weight loss treatment program (CONV 
TREAT) or undergo obesity surgery (OBES SURG) lose less 
weight compared with obese individuals who do not have any 
current mental disorder. Second, we hypothesized that the 

negative effect on weight loss in obese individuals with cur-
rent comorbid depression and anxiety is influenced by BE 
behavior. To our knowledge, this is the first study to exam-
ine the impact of current mental disorders, in particular de-
pressive and anxiety disorders, on the course of weight after 
weight loss treatment and in a non-treatment-seeking popula-
tion sample of obese adults.

Material and Methods

Design and Procedure
This multicenter, prospective study was designed to report on psychologi-
cal, social, and genetic aspects of obesity and the course of weight after 
conventional weight loss treatment or bariatric surgery. Methodologi-
cal details are given elsewhere [34]. Mental disorders and, in particular, 
depressive disorders (major depression and dysthymia) and anxiety dis-
orders (agoraphobia, specific phobia, social phobia, panic disorder, and 
generalized anxiety disorder) were assessed at baseline through the use 
of structured psychiatric interviews (Composite International Diagnostic 
Interview; CIDI). BE behavior (bulimia nervosa, BED, atypical binges 
(‘grazing’), and eating disorder not otherwise specified (EDNOS) were 
assessed through the use of the Structured Interview for Anorexia and 
Bulimia Nervosa (SIAB). As a control group, we used a random sample 
of obese individuals from the general population who were not dieting 
or actively losing weight at the time of the investigation (OC). Exclusion 
criteria were age below 18 and above 65, a diagnosis of psychotic disorder 
or dementia, women who had given birth within the past year and were 
continuing to lactate, the use of drugs with known influence on weight, 
and difficulties understanding the German language. 

CONV TREAT participants at four different obesity centers in the 
Ruhr area of Germany, an area with a total population of about 6 million 
people, were asked to join the study and were assessed before the start of 
our treatment program. Treatment strategies of the obesity centers were 
based predominantly on Optifast programs, which offer a multidimen-
sional therapy approach with weekly group sessions during a period of  
1 year. OBES SURG patients in six surgery departments in Germany 

 

Fig. 1. Patient flow over 4-year follow-up 
period. Presentation of number of participants 
excluded from the analysis; number of individ-
uals with any mental disorder, depressive dis-
order, and anxiety disorder; and composition 
of the subsample with comorbid anxiety and/or 
depressive disorders for both assessment time 
points (T1 and T2). 
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were approached to join the study and were assessed on the same day 
they were admitted to the hospital. The OC was a population-based sam-
ple of obese men and women selected randomly from the mandatory 
residence list of the city of Essen (about 600,000 inhabitants), Federal 
State of Northrhine-Westphalia. The residence list is regarded as the most 
complete sampling frame for population-based studies in Germany [35]. 
Individuals who were participating in a weight loss program or were on a 
diet at the time of the investigation were excluded from the OC [for more 
details see 34]. We certify that all applicable institutional and governmen-
tal regulations concerning the ethical use of human volunteers were fol-
lowed during this research. The study protocol was approved by the Eth-
ics Committee of the University of Essen. All participants gave written, 
informed consent. 

Participants
A total of 531 individuals participated in the study: 250 CONV TREAT 
participants, 153 OBES SURG patients (exclusively gastric band-
ing), and 128 obese individuals (OC). All participants were asked 
about current medication. Those who reported the use of anorexic or 
obesogenic drugs either at T1 or T2 were excluded due to the drugs’ ef-
fects on the course of weight (n = 7; 13%). Seven participants who were 
taking anti-depressant medication in the form of serotonin re-uptake 
inhibitors (SSRI) were included in the analysis. Of the remaining 524 
participants, 162 (31%) suffered from a current mental disorder. Ad-
ditional details about the distribution of mental disorders in the total 
sample are reported elsewhere [34]. In the second step of the analysis, 
only obese individuals with a current depressive and/or anxiety disorder 
and obese individuals without any current comorbid mental diagnosis 
were included. The total number of participants within this second set of 
analyses was 449 (85.6%; OC: n = 111; CONV TREAT: n = 212; OBES 
SURG: n = 126) (fig. 1). 

At the 4-year follow-up, 407 individuals of the initial sample (77.7%) 
could be re-assessed. Those who dropped out did not differ significantly 
in age, BMI, gender, presence of BE behavior, or presence of any dis-
order other than anxiety/depression. However, there were significant 
differences between those who dropped out and those who remained in 
the study in relation to presence of mental disorders in general (χ2(1) 
= 4.398, p = 0.036) and presence of depressive/anxiety disorders (χ2(1) 
= 4.183, p = 0.041), with individuals who dropped out reporting fewer 
mental disorders in general and fewer depressive/anxiety disorders. The 
attrition rate of the subsample who reported no current mental disorder 
at baseline was 23.8% (n = 86); the attrition rate of the subsample who 
met the criteria for a depressive and/or anxiety disorder at baseline was 

14.6% (n = 14). The percentage of those with any other current mental 
disorder who were lost to follow-up was 27.4% (n = 17). The attrition 
rates did not differ significantly between the non-comorbid and comor-
bid samples. 

Instruments
We used the fully standardized M-CIDI/DIA-X [36], to assess mental 
disorders (current and lifetime) including nicotine-related disorders ac-
cording to the criteria of ICD-10 [37] and DSM-IV [38]. ‘Current diagno-
sis’ refers to symptoms reported for the past 2–4 weeks. Reliability and 
percent validity of the M-CIDI/DIA-X have been confirmed in several 
investigations [39].

The short version of the SIAB-EX [40] was used to assess bulimia 
nervosa, BED, and EDNOS according to DSM-IV criteria. The SIAB-
EX also permits the assessment of atypical binges (‘grazing’) defined as 
‘permanent eating’ [41]. The SIAB is a highly structured interview with 
well-documented reliability and validity among patients with eating dis-
orders [40]. Participants were interviewed by one of four trained clinical 
psychologists who were monitored throughout the study. Body weight 
and height were measured under controlled conditions after the removal 
of shoes and heavy clothing. The following diagnoses based on the SIAB 
were summarized under the term ‘BE behavior’: bulimia nervosa, BED, 
EDNOS (e.g., the criterion of a minimum of two binges per week was not 
met), and atypical binges (‘grazing’).

Statistical Analysis
Our analysis was controlled for the influence of gender because gender 
differences are associated with depression and obesity [e.g. 32]. There-
fore, we performed a χ2-test to assess differences in the distribution of 
gender among the groups. By means of ANCOVA we investigated pos-
sible differences in relation to presence or absence of any current mental 
disorders. We entered gender as a covariate and the factors treatment and 
presence of mental illness as independent variables. BMI and age were 
entered as dependent variables. The same procedure was followed within 
the second data set (presence/absence of a current comorbid depressive 
and/or anxiety disorder; independent variable) in order to detect differ-
ences among the subsamples at baseline level. Taking into account that 
obese individuals with and without any current comorbid mental disorder 
and depressive/anxiety disorder, respectively, were distributed over the 
three subsamples with large differences in intial BMI, the design of the 
study covered only within intervention group analyses: we performed a 
stepwise hierarchical linear regression analysis separately for each inter-
vention group, with reduction of BMI as a dependent variable. As pos-

Total sample
(n = 524)

Control group 
(n = 128)

Conventional 
treatment
(n = 245)

Surgery
(n = 151)

n % n % n % n %

Any mental disorder
No 362 69 93 72.7 165 67.3 104 68.8
Yes 162 31 35 27.3   80 32.7   47 31.1

Depressive disorders*   42   8 10   9.4   30 12.2     8   5.3
Anxiety disorders*   59 11.3 12   7.8   29 11.8   18 11.9
BE behavior 147 28.1 19 14.8   89 36.3   38 25.2

aAbsolute numbers and percentage of the distribution of any mental disorder in relation to the factor absence/presence of 
mental disorders as well as frequency of depressive disorders, anxiety disorders, and binge eating behavior including grazing 
among the subgroups. 
*n = 14 participants reported both depression and anxiety disorders and thus are included in both number of participants 
with depressive disorders and number of participants with anxiety disorders.

Table 1. Distribution 
of current mental 
disorders among 
treatment and control 
groupsa 
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sible predictors, presence of current mental disorder at baseline and pres-
ence of depressive and/or anxiety disorder at baseline were entered in 
the first step. To control the influence of BE behavior on the association 
between mental diagnosis and weight loss (reduction in BMI), we entered 
BE behavior at the second step; lastly, to control the influence of gender, 
we entered this feature at the third step. Finally, we performed t-tests for 
independent samples to compare participants with and without a current 
comorbid depressive and/or anxiety disorder within each intervention 
group. In addition, we controlled the change of BMI over time within 
each subsample with paired t-tests in order to explain differences within 
the subsamples. 

Results

Sample Characteristics
Based on the CIDI, 162 (30.9%) individuals of the total sam-
ple reported a current comorbid mental disorder at baseline. 
Of these, 42 reported a depressive disorder (25.9%) and 59 
an anxiety disorder (36.1%). As 14 participants reported 
both a depressive and an anxiety disorder, the subsample of 
individuals who reported a current depressive and/or anxiety 
disorder at baseline consisted of 87 participants. Within this 
subsample, 23 individuals (14.9%) suffered from more than 
one disorder (e.g. depressive and/or anxiety disorder plus so-
matoform disorder or nicotine abuse). Bipolar disorders were 
not reported. In addition, 147 (28.1%) of the total sample (n = 
524) reported BE behavior at baseline (table 1). 

Differences among the Samples at Baseline
There was no difference between the treatment groups (χ2(2) 
= 1.246, p = 0.536) with regard to gender distribution. How-
ever, more female obese participants reported a current 
comorbid mental disorder compared with the male obese 
participants (χ2(1) = 14.016, p < 0.001). The same result was 
obtained when only depressive and/or anxiety disorders were 
included in the analysis (χ2(1) = 14.259, p < 0.001). OBES 
SURG patients had a significantly higher BMI compared 
with participants of CONV TREAT and obese individuals 
not dieting (OC; F(2, 516) = 147.904, p < 0.001, η2 = 0.364) 
(table 2). Including only depressive/anxiety disorders in the 
ANCOVA, a similar result was found (F(2, 445) = 95.275,  
p < 0.001, η2 = 0.296). Gender as a covariate was not of statis-
tical significance in either analysis. In addition, OBES SURG 
patients were younger than participants of conventional 
weight loss treatment programs (CONV TREAT) and obese 
controls (OC; F(2, 517) = 5.235, p = 0.006, η2 = 0.020); patients 
who reported a comorbid mental disorder were younger than 
those without mental disorders (F(1, 517) = 8.381, p = 0.004, 
η2 = 0.016). A comparison of participants who had a comorbid 
depressive/anxiety disorder with non-comorbid participants 
among the three subsamples revealed no difference between 
comorbid and non-comorbid participants in relation to age, 
but treatment groups differed significantly (F(2, 442) = 4.008, 
p = 0.019, η2 = 0.018). Ta
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Predictive Value of a Comorbid Current Baseline Diagnosis 
on Weight Loss
Stepwise linear regression analysis with presence of comorbid 
depressive and/or anxiety disorder, presence of any mental 
disorder, and number of comorbid disorders as independent 
variables revealed that the presence or absence of a current 
comorbid depressive and/or anxiety disorder had a statistically 
significant impact on weight loss among both OBES SURG 
patients (B = –4.891, β = –0.201, p = 0.049) and OC individu-
als (B = –2.106, β = –0.259, p = 0.010), but not among CONV 
TREAT participants. A current comorbid depressive and/or 
anxiety disorder at baseline explained about 4.0% and 6.7% of 
the variance of weight loss (BMI) in OBES SURG patients and 
OC individuals, respectively. Neither the presence of a current 
comorbid disorder nor of BE behavior had a significant influ-
ence on the amount of weight loss in any of the obese groups.

In order to further investigate the influence of the pres-
ence/absence of depressive and/or anxiety disorders on the 
course of weight in the treatment subsamples, we performed 
post-hoc t-tests comparing participants who had a comorbid 
depressive and/or anxiety disorder with participants who did 
not have any current comorbid disorder at baseline within 
each treatment subsample. OBES SURG patients exhibited 
a significant weight loss; however, OBES SURG patients who 
had a current comorbid depressive and/or anxiety disorder 
lost significantly less weight compared with OBES SURG pa-
tients who did not have any current comorbid mental disor-
der at baseline. In the CONV TREAT group, no significant 
difference in weight loss could be detected between comor-
bid and non-comorbid participants. Obese controls suffering 
from a current depressive and/or anxiety disorder at baseline 

showed a trend toward gaining weight, whereas non-comorbid 
controls did not lose weight. Similar to the OBES SURG pa-
tients, a current comorbid depressive and/or anxiety disorder 
at baseline in OC individuals led to a poorer outcome regard-
ing weight loss compared with non-comorbid controls during 
follow-up (fig. 2, table 3).

Taken together, obesity plus a current comorbid depressive 
and/or anxiety disorder seem to influence the course of weight 
negatively in both obese individuals without weight loss in-
tervention (OC) and OBES SURG patients. However, no ef-
fect could be detected in individuals participating in CONV 
TREAT. 

Discussion

The aim of this study was to investigate the predictive value of 
current comorbid mental disorders in general and depressive 
and/or anxiety disorders in particular on the course of weight 
among obese individuals in three different samples: partici-
pants in a conventional treatment program, obesity surgery 
patients, and obese controls. In addition, BE behavior was ex-
amined as a possible moderator between depression/anxiety 
and obesity. 
Four main results were obtained: 
i)	 In contrast to baseline current psychiatric comorbidity in 

general, baseline current depressive and/or anxiety dis-
orders exhibited a significant influence on the course of 
weight in certain individuals. 

ii)	 Patients who were undergoing obesity surgery and suffered 
from a comorbid depressive/anxiety disorder at baseline 

Fig. 2. Course of BMI over time. Mean scores 
for BMI at T1 and T2 separated according to 
intervention groups as well as present psy-
chiatric diagnosis vs. no comorbid psychiatric 
diagnosis (OC NO = control probands with 
no comorbid psychiatric diagnosis; OC YES = 
control probands with a comorbid depressive/
anxiety disorder at T1; CONV TREAT NO 
= participants of conventional treatment pro-
grams with no comorbid psychiatric diagnosis; 
CONV TREAT YES = participants of conven-
tional treatment programs with a comorbid de-
pressive/anxiety disorder at T1; OBES SURG 
NO = obese individuals undergoing obesity 
surgery (gastric banding) with no comorbid 
psychiatric diagnosis; OBES SURG YES = 
obese individuals undergoing obesity surgery 
(gastric banding) with comorbid depressive/
anxiety disorder at T1).
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lost significantly less weight during the follow-up period of 
4 years compared with mentally healthy patients. 

iii)	Compared with participants who did not have a current 
mental disorder at baseline, comorbid obese individu-
als showed, on the whole, a nonsignificant trend toward 
weight gain; however, obese controls, whether or not they 
were diagnosed with a comorbid depressive and/or anxiety 
disorder, did not show a significant change in weight over 
the 4-year period. Nevertheless, the difference in weight 
changes between the comorbid and non-comorbid obese 
controls was significant. 

iv)	Participants of a conventional treatment program showed 
a significant weight loss during follow-up that was inde-
pendent of a comorbid depressive and/or anxiety disorder 
at baseline. 

Our hypothesis was confirmed regarding the presence of 
specific comorbid disorders (depressive/anxiety disorders) at 
baseline, but the presence of any mental disorder demonstrat-
ed no influence on the course of weight after weight reduction 
programs. Moreover, this association of comorbid depressive/
anxiety disorders with course of weight was seen especially in 
OBES SURG patients, but no impact of depressive/anxiety 
disorders on the course of changes in weight could be detected 
in individuals taking part in CONV TREAT. Furthermore, 
general psychiatric comorbidity and depressive/anxiety disor-
ders in particular influenced the course of weight in untreated 
obese controls. 

Several issues have to be discussed in connection with 
our results. First, depressive disorders often result in an un-
healthy lifestyle, with both high-calorie eating behavior and 
little physical activity known to be associated with rapid re-
gaining of weight [17, 42]. A similar phenomenon may be true 
for anxiety disorders, in particular social phobia, agoraphobia, 
and panic disorder, all known to be associated with increasing 

social isolation and less physical activity. Second, the adop-
tion of exercise, improvements in body image (e.g. following 
some initial weight loss), and regular social contact with a sup-
portive group [43] and the intervention team are some factors 
that are likely to improve mood and psychological adjustment 
during weight loss. As Teixeira and colleagues [16] pointed 
out, improvements in depressive symptoms during weight loss 
treatment may occur [see also 44] and co-vary with weight 
changes [28]. We assume that, especially in the case of obes-
ity grade 3, biological counterregulatory mechanisms toward 
weight loss [16, 45] can hardly be controlled by motivational 
factors and behavioral strategies that may be influenced by 
psychopathology and mental disorders. Thus, although volun-
tary changes in behavior often can effect short-term weight 
change, the available scientific evidence suggests that over the 
long term the neural centers that control appetite overcome 
these motivational factors; regardless of a comorbid mental 
disorder and weight loss treatment strategies consisting of nu-
trition rehabilitation, behavior therapy, and physical activity, 
the lost weight is regained [46]. Only by means of a surgical 
intervention can these powerful biological counterregulatory 
mechanisms be disabled [47], and the influence of psychologi-
cal variables such as depression and anxiety on feeding behav-
ior or physical activity, for example, become apparent. 

On the other hand, the lack of a difference in BMI reduc-
tion between comorbid and non-comorbid obese individuals 
in CONV TREAT might be due to the fact that because of 
the therapeutic setting depressive and anxiety symptoms were 
reduced and, thus, weight was lost to a similar degree in both 
subsamples. Previous research findings support this alterna-
tive interpretation by providing evidence of weight loss/mood 
elevation associations among obese individuals in weight loss 
treatment programs [48]. Thus, it might be worthwhile to fur-
ther examine the effects of cognitive behavioral treatment 

Table 3. Mean BMI scores and BMI differences as well as test statistics across the subsamplesa 

Comorbidity

control group (n = 128) conventional treatment (n = 245) surgery (n = 151)

no
(T1 n = 93)
(T2 n = 71)

anx/dep 
(T1 n = 18)
(T2 n = 18)

no 
(T1 n = 165)
(T2 n = 103)

anx/dep 
(T1 n = 47)
(T2 n = 39)

no 
(T1 n = 104)
(T2 n = 68)

anx/dep 
(T1 n = 22)
(T2 n = 18)

BMI
T1 35.1 ± 4.7 35.8 ± 6.0 40.9 ± 7.0 39.6 ± 7.2 50.4 ± 7.9 51.8 ± 5.2
T2 33.9 ± 4.4 37.6 ± 8.6 38.4 ± 8.3 38.4 ± 7.8 38.3 ± 7.0 43.9 6.4
Paired t-tests t(70) = 1.433;  

p = 0.156
t(15) = –1.791;  
p = 0.093

t(102) = 2.952;  
p = 0.004

t(30) = 1.942;  
p = 0.062

t(67) = 14.228;  
p < 0.001

t(10) = 4.879;  
p = 0.001

BMI (diff)
T1 – T2 0.46 ± 2.7 –1.8 ± 4.0 1.6 ± 45.4 1.2 ± 3.5 12.5 ± 7.3 7.9 ± 5.3
Indirect t-tests t(85) = 2.737; p = 0.008 t(132) = 0.333; p = 0.739 t(77) = 2.015; p = 0.047

aMean scores for BMI at baseline (T1) and 4 years later (T2) and BMI difference (T1 – T2) separated according to intervention groups as well as pres-
ence of depressive/anxiety disorders. In addition, test statistics between comorbid and non-comorbid groups (t-tests for independent samples) and 
paired t-tests for changes within the follow-up period within each sample are provided.
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components in weight loss therapy regarding the enhancement 
of weight loss by decreasing depressive and anxiety symptoms 
[see also 12].

BE behavior had no predictive value for the course of 
changes in weight after CONV TREAT or OBES SURG. 
These results are surprising, given the evidence that obese 
individuals who engage in BE consume more calories, a 
greater percentage of calories as fat, and a lesser percentage 
as protein than do individuals who do not engage in BE [26]. 
Furthermore, binge eaters report significantly more maladap-
tive diet-related behaviors than non-binge eaters and regain 
significantly more weight, at least after conventional weight 
loss treatment [49]. Consequently, previous evidence indicates 
that BE behavior should be considered a negative prognos-
tic indicator in obesity [50, 51]. However, this recommenda-
tion has been questioned in recent years [50–54], especially 
with regard to bariatric surgery; numerous studies point out 
that the redevelopment of BE behavior post surgery, rather 
than BE prior to obesity surgery, predicts weight loss [10, 21, 
55–57]. 

Our study has several limitations that need to be addressed. 
One limitation is that the samples of the comorbid patients 
who suffered from either a current depressive or anxiety dis-
order were rather small; therefore, the impact of a single cur-
rent mental disorder on the course of changes in weight could 
not be analyzed separately. Future studies should use larger 
samples to investigate these current mental disorders sepa-
rately; it is possible that current depression alone or current 
anxiety alone may explain most of the variance of weight loss 
after treatment [58].

The non-randomized sample selection of the CONV 
TREAT participants and the OBES SURG patients also has 
to be mentioned. Furthermore, lifetime diagnoses should 
also be considered in future studies to investigate long-term 
changes in weight in obese individuals. About 48% of the par-
ticipants in CONV TREAT had a BMI of more than 40 kg/m2. 
For these participants, the more appropriate treatment would 
have been obesity surgery [59]. Thus, we do not know wheth-
er our results can be replicated for less obese individuals. An-
other possible limitation might be that those who dropped out 
reported fewer mental disorders in general and fewer depres-
sive/anxiety disorders in particular compared with those who 
remained in the study. This circumstance might bias the re-

sults and needs further consideration in future studies. Final-
ly, we did not distinguish ordinary depression from atypical 
depression [60], which has been shown to differ from ordinary 
depression by the presence, among other things, of either in-
creased appetite or weight gain. Studying primarily nonclini-
cal psychiatric samples, we assume that the number of severe 
cases of depression with melancholic symptoms, for example, 
and weight loss was minimal. In order to shed more light on 
the rather divergent findings regarding an association between 
BMI and depressive symptoms, it might be worthwhile to dif-
ferentiate these types of depression when attempting to link 
them with obesity and weight loss treatment.

In conclusion, the results of this study suggest that, for 
obese patients who are undergoing bariatric surgery or at-
tending conventional weight reduction programs, the identi-
fication of psychopathological predisposing factors to poorer 
treatment outcomes could help in the optimization of inter-
ventions; such interventions may lead to improved treatment 
outcomes in the diverse subgroups, e.g. those with and with-
out comorbid depressive/anxiety disorders. 
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