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Objective. Obesity has been linked to psychiatric disorders in several studies. Prevalence and severity of psychiatric disorders are
high in patients undergoing bariatric surgery. Thus, psychiatric assessment of bariatric surgery candidates has become a standard
procedure. However, socially desirable responding leads to biased results in self-reported questionnaires. Here, bariatric surgery
candidates were screened with the Patient Health Questionnaire (PHQ-D) additionally to the psychiatric examination.Method. 355
bariatric surgery candidates filled in the PHQ-D before the psychiatric examination as a part of the surgery assessment procedure.
PHQ-D results were compared to psychiatric diagnoses and body mass index (BMI). Results. Gender ratio, mean BMI, and age
were comparable to earlier studies. Depressive and somatization symptoms did not correlate to BMI. However, females showed
higher prevalence of psychiatric disorders with elevated syndrome severity in depressive and somatization disorders, as well asmore
frequent antidepressant intake. Eating disorders and addiction disorders were rarely reported. Conclusion. The findings suggest a
socially desirable responding when filling in the PHQ-D before bariatric surgery.The use of the PHQ-D in this patient sample could
be augmented by psychometric tests with internal correction and validation scales. Furthermore, psychiatric examination should
be separated from the surgery evaluation process.

1. Introduction

Obesity has become a relevant socioeconomic and medical
problem in developed and new industrialized countries,
leading to a 10% increase of obesity rates per decade in the
USA [1] and an even greater increase in European countries
[2, 3]. In people with a body mass index (BMI) ranging from
30 to 35 kg/m2, expectancy of life declines by 2–4 years, in
people with a BMI ranging from 40 to 45 kg/m2 even by 8–
10 years [4]. Obese persons, especially women, show higher

rates of psychiatric disorders, that is, depressive disorders
[5], and they have a higher risk of lifetime depression than
normal weight controls [6–12]. Furthermore, prevalence of
psychiatric disorders is correlated to increasing BMI [13–15].
Morbidly obese patients (obesity III∘) undergoing bariatric
surgery show higher prevalence and severity of psychiatric
disorders than people with lower degree of obesity (I-II∘)
[16] or normal weight controls [17–23]. With increasing rates
of obesity, bariatric surgery has emerged as an important
treatment option in severely obese patients as they do not
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sufficiently respond to standard weight loss programs [24,
25]. Psychiatric assessment of bariatric surgery candidates
has become a standard procedure before undergoing bariatric
surgery, due to high rates of psychiatric comorbidity [26].
However, a tendency to dissimulation has been observed
during the assessment process for bariatric surgery [12, 27,
28]. Depressive symptoms among bariatric surgery candi-
dates are higher when they are assured that their diagnostic
assessment is independent from the suitability rating before
bariatric surgery, suggesting that rates of depression aremuch
higher than reported in the respective literature [26, 29–
31]. As the preoperative diagnosis of depressive or anxiety
disorders as well as binge eating disorder is associated
with lower weight loss after surgery [32–36], concomitant
screening for depressive and other psychiatric disorders
during assessment process and follow-up phases has been
fostered by additional use of self-reported symptom screen-
ing questionnaires, for example, Beck Depression Inventory
[23, 37–39]. The PHQ (Patient Health Questionnaire) has
been investigated in bariatric surgery candidates in only
one study so far. Cassin et al. suggested an elevated cut-
off for depression rating in bariatric surgery candidates
with the PHQ-9 (module for depressive disorders) due to
the interference with somatization symptoms, leading to
a false positive result of depressive symptoms [40], and
they found a lower sensitivity and specificity of each 0.75
compared to the earlier PHQ studies, suggesting socially
desirable responding by the candidates. Here, we aimed at
evaluating psychiatric symptoms in a sample of German
bariatric surgery candidates with the full German version
of the PHQ (PHQ-D) for several reasons: the full PHQ
version delivers a clearer discrimination between depressive
and somatoform disorders due to the items assessed in the
somatoform disorder category. It provides information on
additional symptoms relevant for the evaluation process of
suitability, for example, eating disorders, alcoholism, stress
symptoms, and medication intake. These additional factors
are relevant for weighing up absolute/relative contraindica-
tions and for screening for socially desirable responding. To
our knowledge, the PHQ-D has not been applied in bariatric
surgery candidates yet.

2. Materials and Methods

2.1. Subjects. All participants were bariatric surgery can-
didates from the Department of Surgery of the Ludwig-
Maximilians University. Before undergoing surgery, candi-
dates were examined by the Psychiatric Liaison Service of
the Department of Psychiatry and gastroenterologic as well
as cardiologic evaluation for their suitability. The criteria
for considering bariatric surgery were BMI ≥ 40 kg/m2 or
a BMI ≥ 35 km/m2 with at least one comorbidity, for example,
diabetes mellitus II, hyperlipidemia, sleep apnea, and ortho-
pedic problems [41]. Before the psychiatric examination,
subjects were asked to fill in the PHQ-D questionnaire
as an additional examination to the standard assessment
procedure. They were assured that refusal would not have
consequences in terms of the psychiatric assessment and that

the collected data were anonymized for scientific use. How-
ever, subjects were not informed in advance that the PHQ-
D had no impact to the psychiatric assessment procedure.
Between 2006 and 2011, more than 700 bariatric surgery
candidates were evaluated and a total of 355 patients agreed
to fill in the questionnaire.

2.2. PHQ-D. The PHQ-D is the German translation of
the PRIME-MD Patient Health Questionnaire [42]. The
questionnaire has been validated in several studies and
showed sufficient validity, sensitivity, specificity, and internal
consistency (Cronbach’s 𝛼 for depression scale: 0.88; for
somatization scale: 0.79) [43–45]. The PHQ-D covers soma-
tization disorders (q. 1), depressive disorders (q. 2), anxiety
disorders (q. 3–5), eating disorders (q. 6–8), alcohol abuse
(q. 9-10), psychosocial functioning (q. 11), stress symptoms
(q. 12), posttraumatic stress disorder (q. 13), intake of psy-
chopharmacologic drugs (q. 15), and questions on premen-
strual dysphoric disorder (q. 16). In this study, depressive,
somatization, and stress symptoms are calculated by a sum
score; all other items are calculated by a cut-off/threshold
or a dichotomous criterion (yes/no). Additionally, depressive
symptoms are clustered in groups of severity according to the
PHQ-D manual [46]. Free answers (q. 14) and the question
on psychosocial functioning (q. 11) were excluded for lacking
reliability. Premenstrual dysphoric syndrome was assessed
dichotomously by q. 16b.

2.3. Psychiatric Assessment. After filling in the questionnaire,
patients underwent a standardized psychiatric examination
by an experienced psychiatrist. The semistructured inter-
view included a psychopathological examination, medical
and psychiatric history, history of weight gain, eating and
drinking characteristics, calculation of actual BMI, for-
mer pharmacological and psychotherapeutic treatments, and
sociodemographic and economic properties. Additionally,
compliance, resilience, and motivational factors for bariatric
surgery as well as subjective risk estimation were assessed. If
applicable, PHQ-D results were discussed with the patients
and they were told that the PHQ-D had no impact on the
recommendation or rejection of bariatric surgery. Finally,
up to three psychiatric diagnoses were made according to
ICD-10 criteria and diagnoses were sorted by their relevance.
If there was no relevant psychopathology, no psychiatric
diagnosis was made. In addition, obesity was assessed by the
ICD-10 categories (degrees I–III). Recommendation for or
rejection of bariatric surgery was reported to the department
of surgery and the patients.

2.4. Statistical Analyses. Demographic data weremeasured as
mean and standard deviation, where applicable, or median
and interquartile range. Incomplete data sets (𝑛 = 13) or
values exceeding two standard deviations were not excluded
from analysis to reflect the whole spectrum of results. A level
of significance≤0.05was accepted. Fisher’s exact test was used
for detecting gender differences in the PHQ-D categories.
Pearson’s correlation coefficient was used for correlations
between BMI and age, BMI and somatization scale, BMI and
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stress symptoms, stress symptoms and somatization, BMI and
depression score, and depression score and stress symptoms.
ANOVA was applied to assess the correlation between BMI
and depression categories of the PHQ-D, the BMI and the
psychiatric diagnoses, and stress symptoms and depression
categories. Unadjusted t-tests were used for BMI differences
in the groups with and without binge eating disorder or
bulimia, depression score and antidepressant intake, som-
atization score and antidepressant intake, and depression
score and premenstrual syndrome. The correlation between
depression category and antidepressant intake was assessed
by a chi-square test. Bonferroni correction was applied where
necessary. The statistical program R 2.15.2 (Institute for
Statistics and Mathematics, Vienna, Austria) was used for all
statistical analyses.

3. Results

3.1. Demographic Data and Psychiatric Diagnoses. Overall,
355 bariatric surgery candidates completed the PHQ-D; 271
(76%) were female. Mean age was 41.8 ± 12.3 years with a
range of 17–72 years. Mean BMI was 47.8 ± 8.4 kg/m2 with a
range of 27–80 kg/m2. Mean age of female candidates was 41.2
years compared to 43.7 years in male candidates (𝑃 = 0.2).
BMI in males was significantly higher (50.2 ± 11.3 kg/m2)
than in females (47.0 ± 9.0 kg/m2) (𝑃 = 0.0054). 190 (71%)
female candidates showed a premenstrual syndrome due to
PHQ. Obesity categories showed a high prevalence of BMI ≥
40 kg/m2 (morbid obesity, ICD-10: E66.02) in 309 candidates
(87%), followed by BMI 35–39.9 kg/m2 (ICD-10: E66.01) in
33 candidates (9%) and BMI 30–34.9 kg/m2 (ICD-10: E66.00)
in 11 candidates (3%). Two male patients had a Prader-Willi
syndrome (ICD-10: Q87.1).

Psychiatric diagnoses were clustered to depressive dis-
orders including (recurrent) major depressive disorder and
adjustment disorder (ICD-10: F32.x, F33.x, F43.2), eating
disorders including bulimia, binge eating disorder, and other
eating disorders (ICD: F50.2, F50.4, F50.9), and other psy-
chiatric disorders including addiction disorders, personality
disorders, delusional disorders, anxiety disorders, obsessive-
compulsive disorders, and posttraumatic stress disorders
(ICD-10: F1x.x, F2x.x, F40.x, F41.x, F42.x, F43.1, F60.x). 127
candidates (36%) had no psychiatric diagnosis at all, 228
subjects (64%) had at least one psychiatric diagnosis, 23 can-
didates had a second psychiatric diagnosis, and 4 candidates
had a third psychiatric diagnosis. At the first psychiatric
diagnosis 161 subjects (70%) showed a depressive disorder, 44
subjects (20%)were diagnosedwith an eating disorder, and 23
subjects (10%) had other psychiatric diagnoses. The second
psychiatric diagnosis showed eating disorders in 10 patients
(43%) and other psychiatric disorders in 13 patients (57%).
The third psychiatric diagnosis consisted in other disorders
(𝑛 = 4). Overall, 161 subjects had a depressive disorder as
primary diagnosis; 54 showed an eating disorder and 40 had
other psychiatric disorders as primary or concomitant diag-
noses.Women had significantlymore diagnoses of depressive
disorders (48%) than men (36%) (𝑃 = 0.011). Further details
are reported in Table 1.

3.2. PHQ-D Results. For the whole sample, PHQ-D depres-
sion categories showed no depressive symptoms in 104 can-
didates (29%), mild depressive symptoms in 119 candidates
(34%), moderate depressive symptoms in 86 candidates
(24%), moderate-severe depressive symptoms in 32 candi-
dates (9%), and severe depressive symptoms in 13 candidates
(4%). Panic disorder occurred in 23 patients (6%) and anxiety
disorder occurred in 25 subjects (7%). 26 patients (7%)
reported bulimia symptoms and 25 patients (7%) reached
the cut-off for binge eating disorder. Alcohol abuse was
reported by only 11 subjects (3%). PTSD symptoms occurred
in 10 patients (3%). 56 candidates (16%) reported use of psy-
chopharmacologic medication. Median somatization score
was 11 ± 9 points (range 0–28) and median stress score was
7 ± 6 points (range 0–24).

In male candidates, the category “no depression” was
significantly more frequent (39%) than in female subjects
(26%) (𝑃 = 0.046) and men showed less severe depressive
syndromes (0%) than women (5%). The somatization scale
was significantly increased in female subjects (median 12±8;
range 0–28) compared to male subjects (9 ± 9; range 0–
23) (𝑃 = 0.0005) and females showed a significantly more
frequent antidepressant intake (18%) than males (7%) (𝑃 =
0.015). All other PHQ-D measures did not show significant
gender differences (Table 1).

3.3. Correlation Analyses. Pearson’s correlation coefficient
showed no significance for BMI and age, BMI and som-
atization, BMI and stress symptoms, BMI and score of
depressive symptoms, BMI and depression categories, BMI
and psychiatric diagnoses, BMI and binge eating disorder,
and BMI and bulimia. However, women showed a higher
(but not significant) correlation coefficient between BMI and
clinical relevant depression score (threshold disorder; 5–29
points) than the whole sample (𝑟 = 0.099; 𝑃 = 0.174).
Furthermore, in women, BMI increased corresponding to
the depression categories “mild,” “moderate,” and “moderate-
severe” (𝑃 = 0.4), but not to the category “severe.”

Correlation between stress symptoms and somatization
was statistically significant (𝑟 = 0.592; 𝑃 < 0.01); also stress
symptoms and score of depressive symptoms showed a highly
significant correlation (𝑟 = 0.667; 𝑃 < 0.001). Score of stress
symptoms was significantly correlated with the depression
categories (𝑃 < 0.001). Depressive symptom scores were
associated with medication intake (𝑃 < 0.001) and showed
a mean score of 7.6 in the drug-naive group compared to
a mean score of 11.8 in the medicated group. Furthermore,
depression categories and antidepressant intake were corre-
lated (𝑃 < 0.001). Somatization scores were associated with
antidepressant intake (𝑃 < 0.001) and showed a mean score
of 10.6 in the drug-naive group compared to a mean score of
14.1 in the medicated group.

4. Discussion

In this trial, the German version of the Patient Health
Questionnaire was used for screening for psychiatric dis-
orders in a sample of 355 bariatric surgery candidates.
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Table 1: Demographic and clinical characteristics.

Whole sample Male Female 𝑃 value
𝑁 355 84 (24%) 271 (76%)
Age (years) 41.8 ± 12.3 43.7 ± 23.5 41.2 ± 17.0 𝑃 = 0.2

BMI (kg/m2) 47.8 ± 8.4 50.2 ± 11.3 47.0 ± 9.0 𝑃 = 0.0054
∗

Somatic ICD-10 diagnoses
E66.00 11 (3%) 1 (1%) 10 (4%)

𝑃 = 0.11
aE66.01 33 (9%) 6 (7%) 27 (10%)

E66.02 309 (88%) 75 (90%) 234 (86%)
Q87.1 2 (1%) 2 (2%) 0 (0%)

Psychiatric disorders
Depressive disorders 161 (54%) 30 (36%) 131 (48%)

𝑃 = 0.011
∗aEating disorders 44 (12%) 8 (10%) 36 (13%)

Other disorders 23 (6%) 3 (4%) 20 (7%)
No disorder 127 (36%) 43 (51%) 84 (31%)

PHQ depression category
No depression 105 (29%) 33 (39%) 72 (26%)

𝑃 = 0.046
∗a

Mild depression 119 (34%) 24 (29%) 95 (35%)
Moderate depression 86 (24%) 18 (21%) 68 (25%)
Moderate-severe depression 32 (9%) 9 (11%) 23 (9%)
Severe depression 13 (4%) 0 (0%) 13 (5%)

PHQ other categories
Somatization 11.2 ± 9.0 9.3 ± 7.5 11.8 ± 8.0 𝑃 = 0.0005

∗

Stress symptoms 7.8 ± 6.0 7.0 ± 6.0 8.1 ± 6.0 𝑃 = 0.063

Panic 23 (6%) 5 (6%) 18 (7%) 𝑃 = 1

Anxiety 25 (7%) 5 (6%) 20 (7%) 𝑃 = 0.81

Bulimia 26 (7%) 4 (5%) 22 (8%) 𝑃 = 0.47

Binge eating 25 (7%) 3 (4%) 22 (8%) 𝑃 = 0.22

Alcoholism 11 (3%) 6 (7%) 5 (2%) 𝑃 = 0.025
∗

PTSD 10 (3%) 1 (1%) 9 (3%) 𝑃 = 0.46

Medication 56 (16%) 6 (7%) 50 (18%) 𝑃 = 0.015
∗

∗Significance ≤0.05.
aSignificant difference between male and female patients in at least one diagnostic category.

The sociodemographic results of our study are in line with
the findings in earlier trials, that is, similar percentage of
women (3/4 of the study population), median BMI and age
[37, 40, 47, 48]. Krukowski et al. [37] found a similar BMI
(49 kg/m2) in predominantly female patients (84%) with
a mean age of 43 years, but higher rates of minimal and
mild depression in their investigation on the utility of Beck’s
Depression Inventory in bariatric patients. Cassin et al. [40]
found similar BMI (48 kg/m2) and a mean age (44 years),
as well as a high proportion of female gender (77%). The
elevated proportion of female gender, associated with higher
depression severity, has been shown in various studies [37,
40, 49, 50] and could be confirmed in our analysis. However,
BMIwas not correlated to depression severity or somatization
in our study. This correlation has been found in most of
the studies, and also a negative result has been reported
[47]. The prevalence of at least one psychiatric diagnosis in
bariatric surgery patients is 64% in our study and comparable
to the respective literature [12]. The prevalence of a second
or third psychiatric diagnosis in our sample is lower than in

other studies [6, 8–12, 18, 51]. Furthermore the low rate of
eating disorders, addiction disorders, and medication intake
in our sample is in contrast to other studies [52–54]. This
discrepancy could point to a strict preselection of bariatric
surgery candidates before psychiatric assessment. However,
socially desirable responding which has also been reported
in other studies [27, 28, 48] cannot be fully excluded.

The lacking correlation of depression severity and BMI
could be not only due to distortion in responding, but
also due to the treatment of severe depressive disorders
with psychopharmacologic medication, especially in women.
This group showed more drug intake than male candidates,
higher severity of depressive and somatization symptoms,
and increasing depression severity with higher BMI, except
for the category of severe depression. Although this cor-
relation did not reach significance, it could be speculated
that females with severe depression are more likely medi-
cated with antidepressants, masking a correlation between
depression and BMI that probably could be seen if there
was no antidepressant intake. The illness severity may be
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underlined by the elevated score of depressive and somatiza-
tion symptoms which is higher despite drug intake compared
to patients without medication. Overall, the medicated group
presented a median depression score of 11.8 points (moderate
depression), indicating a potentially higher depression sever-
ity without antidepressant intake.

The significant correlations between somatization ×
stress, depression score × stress, and depressive, respectively,
somatization symptoms × medication intake confirms the
good internal consistency of the questionnaire and shows
a higher prevalence and severity of psychiatric syndromes
in female candidates despite having lower BMI than males.
Females with premenstrual dysphoric syndrome show higher
depression score than females without, and females are more
likely to be medicated with psychotropic drugs.

4.1. Limitations. The lack of a correlation between BMI
and psychopathologic symptoms in our study is rather
surprising in regard to several studies showing clear correla-
tion between BMI and psychiatric disorders. Thus, elevated
BMI is supposed to provoke more physical restraints and
disabilities, leading to increased somatization symptoms.
Social stigmatization following elevated BMI could also be
responsible for depressive feelings. However, there are some
studies without a clear correlation between BMI and psychi-
atric disorders, pointing to a socially desirable responding
in bariatric surgery candidates. It is possible that socially
desirable responding in the self-administered PHQ could
have led to our results. This bias in responding is probably
most prominent in the categories of eating disorders and
alcohol syndrome, where the prevalence is quite lower than
in the respective literature, and also the categories with
stress-related questions and somatization/depression could
be biased. Another proposed explanation for potential bias
is the diagnostic process made by the psychiatrist, bearing in
mind that anamnesis underlies subjective statements and the
psychiatric assessment process is probably too short to inves-
tigate discrepancies [12]. Although our evaluation process
was standardized and executed by experienced psychiatrists,
this potential bias cannot be fully ruled out. For this reason
the use of psychometric rating instruments with internal
correction and validity scales like theMinnesota Multiphasic
Personality Inventory-2 (MMPI-2) has been suggested [55].
Furthermore the PHQ did not reach the same diagnostic
sensitivity compared to other psychometric tests [56, 57],
especially regarding dysthymia [57]. This could lead to a
distortion of the prevalence of depressive disorders.

Other more psychodynamic mechanisms could involve
an unconscious neglect of physical and psychological burden
or an altered subjective cause-effect relationship without
mandatory conjunction of weight and burden. This could be
an explanation for the finding that somatization/depression
score and psychosocial stress showed significant correla-
tion, whereas physical burden (expressed by BMI) and
psychological burden showed no correlation. Additionally,
socioeconomic and culture-bound heterogeneity of the sam-
ple could have influenced subjective rating of obesity and
psychological burden [58]. Another possible explanation

could be an adaptation process of obese patients, leading to
neutral subjective rating of objectively severe restraints and
impairments [49].

4.2. Implications for the Use of the PHQ. The PHQ-D can
easily be used as a screening tool for psychiatric disorders
in bariatric surgery candidates. The questionnaire is compre-
hensible for patients, the summary is made quickly, and the
results can be used for further distinct questions on abnor-
malities. However, bearing in mind the lack of sensitivity in
the depression/dysthymia domain and the problemof socially
desirable responding, the use of the PHQ as an indicator for
the direction of the psychiatric assessment is by no means
sufficient. Contrarily, the psychiatric interview should cover
all relevant topics at first; afterwards the PHQ could be used
to screen for additional symptoms or to discuss discrepancies
between the psychiatric assessment and the PHQ result. Due
to the lack of internal correction and validation scales in the
PHQ, additional psychometric tests could be used. Recent
investigations showed that even standardized assessments
(e.g., Structured Clinical Interview for DSM-IV - SCID) had
low concordance with diagnoses made by subjective psychi-
atric exploration [59, 60]. Thus, a standardized assessment
processwith reliable diagnostic tools has been recommended,
leading to reduced bias by both patients and psychiatrists
and yielding sufficient discriminatory power between the
different syndromes. Additionally, the evaluation process for
bariatric surgery could be separated from the psychiatric
interview in order to achieve less bias in reporting severe
symptoms [61]. If the fear of being rejected from bariatric
surgery could be reduced by a separated evaluation process,
the bias in self-reported symptom severity could decline as
well. In this case, the PHQ(-D)might be useful as a screening
instrument before and in the follow-up of bariatric surgery.

5. Conclusion

The PHQ-D has been investigated to screen for psychiatric
disorders in a large sample of bariatric surgery candidates.
Depression, somatization severity, and medication intake
weremore frequent in female than inmale patients. However,
BMIwas not correlated to depression and somatization score.
This could be due to biases in self-reporting psychiatric
symptoms, a also due to a lack of concordance in psychiatric
diagnoses and test results. The lack of correlation between
PHQ categories and BMI hampers the use of the PHQ as
a standard or first line assessment tool in bariatric surgery
candidates. Thus, psychiatric evaluation should rely on the
diagnostic interview and psychometric tests with internal
correction and validation scales. A future standardized proce-
dure for the assessment of bariatric surgery candidates could
split the evaluation rating from the psychiatric diagnosis,
leading to the reduction of bias in self-reporting due to the
fear of rejection from surgery. In this case, the PHQ could be
used to screen before and after bariatric surgery for depicting
the course of psychiatric disorders. However, further studies
are needed to elucidate the use of the PHQ(-D) in bariatric
surgery candidates.
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cher Störungen mit dem, Gesundheitsfragebogen für Patienten
(PHQ-D),” Ergebnisse der Deutschen Validierungsstudie. Diag-
nostica, vol. 50, pp. 171–181, 2004.
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