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Abstract

Background: Preoperative mental health seems to have useful predictive value for Health Related Quality of Life
(HRQOL) after bariatric surgery. The aim of the present study was to assess pre- and postoperative psychiatric
disorders and their associations with pre- and postoperative HRQOL.

Method: Data were assessed before (n = 127) and one year after surgery (n = 87). Psychiatric disorders were
assessed by Mini International Neuropsychiatric Interview (M.I.N.I.) and Structured Clinical Interview (SCID-II). HRQOL
was assessed by the Short Form 36 (SF-36) questionnaire.

Results: Significant improvements were found in HRQOL from preoperative assessment to follow-up one year after
surgery. For the total study population, the degree of improvement was statistically significant (p values < .001) for
seven of the eight SF-36 subscales from preoperative assessment to follow-up one year after surgery. Patients
without psychiatric disorders had no impairments in postoperative HRQOL, and patients with psychiatric disorders
that resolved after surgery had small impairments on two of the eight SF-36 subscales compared to the population
norm (all effect sizes < .5) at follow-up one year after surgery. Patients with psychiatric disorders that persisted after
surgery had impaired HRQOL at follow-up one year after surgery compared to the population norm, with effect
sizes for the differences from moderate to large (all effect sizes ≥ .6).

Conclusion: This study reports the novel finding that patients without postoperative psychiatric disorders achieved
a HRQOL comparable to the general population one year after bariatric surgery; while patients with postoperative
psychiatric disorders did not reach the HRQOL level of the general population. Our results support monitoring
patients with psychiatric disorders persisting after surgery for suboptimal improvements in quality of life after
bariatric surgery.

Trial Registration: The trial is registered at http://www.clinicaltrials.gov prior to patient inclusion (ProtocolID16280).

Introduction
Bariatric surgery is currently considered the most effec-
tive treatment to achieve sustained weight loss in
patients with severe obesity [1]. Candidates for surgery
are patients with BMI > 40 kg/m2 or BMI > 35 kg/m2

with serious somatic obesity-related disorders [1,2].
Several studies have shown improvement in HRQOL

after bariatric surgery [3-5]. Improvement in HRQOL is
reported shortly after surgery [6], and HRQOL is com-
parable to the general population two years after surgery
[4]. However, variability exists in the postoperative out-
comes [2,7]. In a study by Karlsson et al, about two-
thirds of the surgically treated patients reported main-
tained weight loss of more than 10%, and this seemed to
be sufficient for positive effects on quality of life ten
years after surgery [3]. The reasons for variability in bar-
iatric surgery outcomes appear to be related in part to
inadequate behavioural and emotional changes [2,8].
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Patients with obesity have increased prevalence of psy-
chiatric disorders compared to the general population
[9-11]. In obese patients waiting for bariatric surgery,
prevalence rates of life time psychiatric disorders vary
from 37% to 73% and prevalence rates of current psy-
chiatric disorders vary from 20% to 56% [9,10,12,13].
Comorbid psychiatric disorders generally aggravate
symptoms and adversely affect treatment outcome in
various somatic disorders like diabetes, pulmonary dis-
eases and heart diseases [14-16]. Further, personality
appears to have substantial influence on health beha-
viour [17,18]. Accordingly, several studies have focused
on the influence of comorbid psychiatric disorders on
the results of bariatric surgery [19-22]. Two prospective
studies, that included structured interviews in assessing
psychiatric disorders, examined the role of psychiatric
comorbidity for treatment outcome in bariatric surgery
[19,20]. One study found that patients with a life time
history of depression or anxiety had less weight loss six
months after surgery compared to patients who had
never had such disorders [19]. The other study found
that having more than two preoperative psychiatric dis-
orders compared to having none or only one preopera-
tive psychiatric disorders was associated with less weight
loss after surgery [20]. Kinzl et al. also demonstrated
that a combination of Axis I and Axis II disorders pre-
dicted poorer HRQOL after surgery [23]. A number of
studies have examined the role of preoperative psycho-
logical factors in predicting outcome of bariatric surgery
[22,24-26]. The association between preoperative mental
health and HRQOL, mental wellbeing and physical well-
being after bariatric surgery is found in earlier research
[22,27,28], while no consistent association between preo-
perative comorbid psychiatric disorders and postsurgical
weight loss has been reported [27].
Psychological symptoms that persist or reoccur after

bariatric surgery might have stronger impact on the
course of weight loss and quality of life than preopera-
tive psychiatric disorders [21,29,30]. One study by de
Zwaan et al. found that postoperative Axis I psychiatric
disorders were related to weight loss [30]. White et al.
reported that postoperative, but not preoperative loss of
control over eating was a negative predictor for postsur-
gical weight loss and psychosocial outcomes at follow-
up one and two years after surgery [29]. Further,
improvements in HRQOL one year after surgery were
found to be largely related to improvement of depressive
symptoms [21].
Standardized clinical interviews are generally consid-

ered as the most reliable and valid method for the assess-
ment of psychiatric disorders [31,32]. To our knowledge,
only one published study has assessed comorbid psychia-
tric disorders by standardized clinical interviews both
prior to and after surgery [30], and no published studies

have assessed the association between postoperative Axis
I and Axis II psychiatric disorders assessed by structured
clinical interviews and quality of life.
In the present study pre- and postoperative comorbid

psychiatric disorders and their associations with
HRQOL were examined. We hypothesised that patients
with comorbid preoperative psychiatric disorders that
persist after surgery would have more impaired HRQOL
compared to patients without psychiatric disorders and
patients with preoperative psychiatric disorders that
resolve after surgery.

Method
Study population
A total of 169 patients with severe obesity were evalu-
ated for the study. They were all referred from general
practitioners (GPs) to the Department of Surgery at
Haugesund Hospital on the West coast of Norway. This
region includes both urban and rural areas. The baria-
tric procedure at Haugesund hospital is laparoscopic
Roux-en-Y gastric bypass. Nineteen patients were
excluded (did not meet for psychiatric assessment (n =
3), psychiatric assessment not relevant (n = 16: pregnant
(n = 3), bariatric surgery at private hospitals (n = 7), did
not want bariatric surgery (n = 6)). Two patients refused
to participate in the study, three patients retracted their
consent, and four patients did not fulfil inclusion cri-
teria. Mean age was significantly higher in the patients
who refused to participate compared to the study popu-
lation (56.4 vs. 42.0 years, p < .001), there was no differ-
ence in female/male ratio or in BMI. Exclusion criteria
were severe psychopathology (psychotic disorder, severe
mood disorder), severe eating disorder, risk of suicidal
behaviour, severe substance abuse, or severe cognitive
dysfunction, all based on clinical judgment. Four
patients, three women and one man (with mean age
51.0 years), were excluded from this study due to severe
mood disorder and severe eating disorder. The patients
were receiving inadequate clinical treatment, and we
recommend more adequate treatment for these disor-
ders before surgery. One-hundred-and-forty-one patients
(84%) were included in the study. One-hundred-and-
twenty-seven patients (90%) received surgical treatment.
We were able to get some information from 91 patients
(72%) at follow-up one year after surgery. However, four
of these patients did not complete the psychiatric assess-
ment (not possible to make an appointment for the
diagnostic interviews), hence, postoperative data on both
psychiatric disorders and quality of life were available
from 87 patients (69%).

Assessment
All patients were assessed by face to face interviews by a
psychiatrist (1st author) at preoperative assessment. At
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follow-up one year after surgery, assessment was done
by face-to-face interviews or telephone interviews.
Patients were interviewed by M.I.N.I. and SCID-II and
filled in self-report instruments measuring HRQOL at
both preoperative assessment and at follow-up one year
after surgery. Body weight was measured to the nearest
0.5 kg using an electronic scale or self-reported (tele-
phone interviews). Body height was self-reported.

Instruments
Psychiatric evaluation
The Mini International Neuropsychiatric Interview (M.I.
N.I.) for DSM-IV (Norwegian version 5.0.0) was used to
establish current psychiatric diagnosis and psychiatric
comorbidity for Axis I symptom disorders [33]. The M.
I.N.I has well-established reliability and validity [34,35].
Personality diagnoses were obtained using a shortened
Norwegian version of the Structured Clinical Interview
for DSM-IV Axis II [36,37].

Health related quality of life
Short Form Health Survey 36 (SF-36) is a well validated
self-rating questionnaire that measures HRQOL [38].
The SF-36 assesses eight dimensions of health, each ran-
ging from 0-100; higher scores represent better health.
The SF-36 comprises 36 items that describe the follow-
ing eight dimensions of functioning: Physical Function-
ing, Physical Role Limitation, Bodily Pain, General
Health, Vitality, Social Functioning, Emotional Role
Limitation, and Mental Health. The validity of the Nor-
wegian version of SF-36 has been tested and found satis-
factory, and norm data were obtained from this
Norwegian study [39]. At baseline six of the patients
without psychiatric disorders, two of the patients with
psychiatric disorders that resolve after surgery, one of
the patients with psychiatric disorders that persist after
surgery had one or more missing responses on one or
more items of the questionnaire. At one year follow-up
missing responses for these three groups were six, one,
and four, respectively. More than 50% missing items in
a subscale caused the whole subscale to be missing. At
baseline two of the patients without psychiatric disor-
ders, two of the patients with psychiatric disorders that
resolve after surgery, and none of the patients with psy-
chiatric disorders that persist after surgery had one or
more missing subscales. At one year follow-up these
three groups had two, one and no missing subscales,
respectively.

Statistical methods
Group comparisons between groups with and without
comorbid psychiatric disorders were performed using
Pearson’s Chi-square Test and Mann-Whitney U Test
(continuous variables were not normally distributed).

Wilcoxon Signed Rank Test was used to analyze differ-
ences in SF-36 subscales from preoperative assessment
to assessment one year after surgery. McNemars test for
dependent proportions was used to examine if preopera-
tive and postoperative prevalence of psychiatric disor-
ders were significantly different from each other.
The Kruskal-Wallis Test was conducted to evaluate

differences among three groups of the study population
(patients without psychiatric disorders, patients with
psychiatric disorders that persist after surgery, and
patients with psychiatric disorders that resolve after sur-
gery) with regard to pre- and postoperative HRQOL and
the change in score for HRQOL (preoperative score
minus postoperative score of SF-36 subscales).
HRQOL in groups with and without comorbid psy-

chiatric disorders was compared to the population
norm. The population norm data were adjusted by age
and gender [40]. We calculated effect sizes to compare
the mean values of SF-36 subscales in this study popula-
tion to the population norm by subtracting the mean
scores of the population norm from the mean score of
the patient group divided by the standard deviation of
the patient group. Effect sizes < .2 are considered trivial,
from. 2 to < .5 small, from .5 to < .8 moderate, and > .8
large [41].
To examine if change in SF-36 subscales from preo-

perative assessment to follow-up one year after surgery
reflected a regression-to-mean phenomenon, we used
the method described by Altman [42]; calculated the
average of the initial and the final measurement and
then calculated the correlation between this quantity
and the observed change. Effect size indices (d ) were
computed for the difference in mean scores of SF-36
subscales from preoperative assessment to follow-up for
all three groups. Effect sizes < .2 are considered trivial,
from .2 to < .5 small, from .5 to < .8 moderate, and > .8
large [41,43]. Further, Z-scores for change for each SF-
36 subscales within the three patient groups are
presented.
A one way analysis of variance was conducted to eval-

uate differences in change in BMI from preoperative
assessment to follow-up within the three groups.
Further, correlation coefficients (Spearman correlation
coefficients) were computed among the change scores of
SF-36 subscales and change in BMI.
Tests were two-tailed as correlations could be bidirec-

tional. A Bonferroni adjustment for multiple testing was
done, setting the a-level to .01.
SPSS 17.0 for Windows was used for the statistical

analyses.

Ethical issues
All participants provided written informed consent prior
to assessment. The study was approved by the Regional
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Committees for Medical and Health Research Ethics and
the Norwegian Social Science Data Services (NSD). The
trial was registered at http://www.clinicaltrials.gov prior
to patient inclusion (ProtocolID 16280). The study was
performed in accordance with The Helsinki Declaration
of the World Medical Association Assembly.
The study was supported by a grant from the Western

Regional Health Authority, Norway.

Results
Demographic characteristics and clinical data
Demographic and clinical characteristics are reported in
Table 1 and 2. There were 94 (74%) female patients,
mean age was 41 years (SD = 10.3), and mean BMI 45.3
kg/m2 (SD = 5.2). Patients with preoperative comorbid
psychiatric disorders had significantly lower level of edu-
cation and were significantly less often employed com-
pared to patients without preoperative comorbid
psychiatric disorders (Table 1).

Comorbid psychiatric disorders
Sixty-one patients (48%) fulfilled the diagnostic criteria
for at least one current Axis I or Axis II disorder (DSM-
IV) preoperatively and 18% fulfilled the diagnostic cri-
teria for at least one Axis I or Axis II disorder one year
after surgery. The prevalence of depressive disorders,
anxiety disorders, and personality disorders were 22%,
30%, and 24% respectively at preoperative assessment
and 11%, 13% and 8% respectively at postoperative
assessment (p- values for the differences < .05). (For
prevalence of specific preoperative psychiatric disorders
see Lier et al. (2011) [44]). Forty-two percent of the
patients with a preoperative psychiatric disorder still had
a psychiatric disorder at follow-up one year after surgery
(p <.001, McNemars test for dependent proportions).

Pre- and postoperative HRQOL
At preoperative assessment effect sizes for the differ-
ences in score on SF-36 between the study population
and norm data for the general population were large (>
.8) for five of the eight subscales of SF-36 (Physical
Functioning, Physical Role Limitation, Bodily Pain, Gen-
eral Health, and Vitality), moderate (from .3 to .6) for
two subscales (Social Functioning and Mental Health),
and trivial for one (Emotional Role Limitation). One
year after surgery, effect sizes for the difference in score
on SF-36 between this study population and population
norm were trivial (< .2) for seven of the eight subscales
(Physical Functioning, Physical Role Limitation, General
Health, Vitality, Social Functioning, Mental Health, and
Emotional Role Limitation) and moderate ( .3) for one
subscale (Bodily Pain).
For the study population there was a significant

improvement in score on all SF-36 subscales (p < .001),
except for the Emotional Role Limitation subscale (p =
.201) from preoperative assessment to follow-up one
year after surgery (Table 2).

Comorbid psychiatric disorders and pre- and
postoperative HRQOL
A Kruskal-Wallis test was conducted to evaluate differ-
ences among the three patient groups (patients without
psychiatric disorders, patients with psychiatric disorders
that persist after surgery, and patients with psychiatric
disorders that resolve after surgery) on preoperative
HRQOL, postoperative HRQOL and change in HRQOL.
There were significant differences in four of the preo-
perative subscales of SF-36 (Physical Functioning, Gen-
eral health, Social Functioning, Emotional Role
Limitation, and Mental Health, all p values < .01) and
five of the postoperative subscales of SF-36 (Physical

Table 1 Sociodemographic information of 127 patients waiting for bariatric surgery

Total sample
(N = 127)

Patients with comorbid
psychiatric disorders (N = 61)

Patients without comorbid
psychiatric disorders (N = 66)

Group comparison*

Mean SD Range Mean SD Range Mean SD Range p

Age (years) 41.3 10.3 22-65 41.0 11.3 22-65 41.7 9.3 23-61 .704

Preoperative BMI, kg/m2 45.3 5.2 34.5-64.6 44.9 5.7 36.5-64.7 45.6 4.7 34.5-59.2 .277

Postoperative BMI, kg/m2 31.6 4.6 21.2-44.4 30.1 4.9 21.2-44.4 32.1 4.1 23.5-41.7 .023

N (%) N (%) N (%)

Gender, female 94 (74) 47 (77) 47 (71) .454

Education (N = 124)

< 10 years 42 (33) 28 (46) 14 (21) .003

10-13 years 60 (47) 27 (44) 33 (50) .518

> 13 years 23 (18) 4 (7) 19 (29) .001

Work status (N = 122)

Employed 71 (60) 25 (45) 47 (74) .001

Civil status (married/cohabitant) 80 (65) 33 (55) 47 (74) .032

*Mann-Whitney U Test and Pearson’s Chi-square Test
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Functioning Subscale, General health, Social Function-
ing, Emotional Role Limitation, and Mental Health, all p
values < .01) between these three groups. No significant
differences were observed between the “change scores”
of the subscales of SF-36 between these three groups
(all p values > .01) (Table 3).
To examine if improvement in quality of life reflected a

regression- to-mean phenomenon, correlation coeffi-
cients were computed between the average of the initial
and the final score on each SF-36 subscale and the
observed change in each SF-36 subscale. In the group of
patients without psychiatric disorders, large correlations
were found for three subscales; Physical Functioning (r =
.80), General Health (r = .58), and Social Functioning (r =
.51). In the group of patients with psychiatric disorders
that resolve after surgery, large correlations were found
for three subscales; Social Functioning (r = .88), Emo-
tional Role Limitation (r = .64), and Bodily Pain (r = .70).
In the group of patients with psychiatric disorders that
persist after surgery, no large correlations were found.
Z- scores for change of each of the eight subscales of

SF-36 are shown in Table 3. All eight SF-36 subscales
showed descriptively greater improvement in the group
of patients with psychiatric disorders that resolve after
surgery compared to both patients without psychiatric
disorders, and patients with psychiatric disorders that
persist after surgery, and all eight SF-36 subscales
showed descriptively smaller improvement in the group
of patients with psychiatric disorders after surgery com-
pared to the patients without postoperative psychiatric
disorders.

Patients without psychiatric disorders and pre- and
postoperative HRQOL
Patients without psychiatric disorders had impaired
HRQOL on six of the eight subscales (Physical Func-
tioning, Physical Role Limitation, Bodily Pain, General
Health, Vitality, and Social Functioning) at preoperative
assessment compared to the population norm. The
effect sizes for the differences were large (.9 to 1.3) for
four subscales (Physical Functioning, Bodily Pain, Gen-
eral Health, and Vitality), moderate (.7) for one subscale
(Physical Role Limitation), and trivial to small (< .3) for
three subscales (Social Functioning, Emotional Role
Limitation, and Mental Health). These patients’ scores
showed significant improvements on seven of the eight
subscales of SF-36 (Physical Functioning, Physical Role
Limitation, Bodily Pain, General Health, Vitality, Social
Functioning, and Mental Health; all p values < .01) from
preoperative to postoperative assessment. The effect
sizes for the improvement in all SF-36 subscales were
moderate to large (d > .5) except for the Emotional Role
Limitation subscale (d= .25). This group of patients had
no impairment in HRQOL compared to the population
norm at follow-up one year after surgery (Table 3).

Patients with psychiatric disorders that resolve after
surgery and pre- and postoperative HRQOL
Patients with psychiatric disorders that resolve after sur-
gery had impaired HRQOL on all eight subscales at pre-
operative assessment compared to the population norm.
The effect sizes for the differences in HRQOL between
this group and the population norm were large (.9- 2.7)

Table 2 Pre- and postoperative HRQOL in the study population

Preoperative
Mean (SD)
N = 127

Postoperative
Mean (SD)

N = 87

Difference in scores * Population norm **

SF-36 Physical Functioning Subscale
Effect size***

56.8 (23.3) -1.41 87.5 (19.1) - .11 < .001 89.6

SF-36 Physical Role Limitation Subscale
Effect size***

40.3 (39.1) -1.06 74.7 (39.3) - .18 < .001 81.9

SF-36 Bodily Pain Subscale
Effect size***

46.3 (25.1) -1.18 66.5 (29.9) - .31 < .001 75.8

SF-36 General Health Subscale
Effect size***

47.8 (22.2) -1.38 78.7 (23.0) .01 < .001 78.5

SF-36 Vitality Subscale
Effect size***

40.9 (19.4) - .95 61.1 (21.4) .09 < .001 59.3

SF-36 Social Function Subscale
Effect size***

71.5 (25.0) - .57 89.0 (19.9) .16 < .001 85.9

SF-36 Emotional Role Limitation Subscale
Effect size***

78.8 (36.5) - .12 83.7 (34.4) - .15 .201 83.4

SF-36 Mental Health Subscale
Effect size***

73.3 (16.1) - .32 80.9 (17.2) .16 < .001 78.4

*Difference in scores from preoperative assessment to postoperative assessment, Wilcoxon Signed Rank Test

** Population norm [39], adjusted for age and gender.

*** Effect size is calculated by subtracting the mean score of the population norm (adjusted for age and gender) from the mean score of the patients group and
divided by the standard deviation of the patient group.
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Table 3 Pre- and postoperative HRQoL in patients with and without pre- and postoperative comorbid psychiatric disorders

Patients without psychiatric disorders, N = 49 Patients with psychiatric disorders that resolve
after surgery, N = 22

Patients with psychiatric disorders that persist
after surgery, N = 16

T0* Mean
(SD)

T1* Mean
(SD)

P** d
***

Change
(T1-T0)

Mean Z-score
(SD)

T0* Mean
(SD)

T1* Mean
(SD)

P** d
***

Change
(T1-T0)
Mean

Z-score
(SD)

T0* Mean
(SD)

T1* Mean
(SD)

P** d *** Change
(T1-T0)
Mean

Z-score
(SD)

SF-36 Physical Functioning
Subscale

60.8 (22.1) 93.0 (12.1) < .001 1.71 < .01 (1.0) 52.3 (17.0) 82.1 (24.2) < .001 1.79 .1 (1.0) 46.0 (27.2) 73.6 (25.2) .001 1.50 - .4 ( .8)

Effect size**** -1.30 .27 -2.2 - .29 -1.6 - .63

SF-36 Physical Role Limitation
Subscale

51.7 (41.0) 83.1 (32.1) < .001 .78 - .1 ( .9) 35.0 (40.9) 77.4 (41.8) .006 .91 .3 (1.2) 23.4 (34.7) 54.2 (48.7) .076 .53 - .1 ( .7)

Effect size**** - .74 .02 -1.13 - .09 -1.68 - .56

SF-36 Bodily Pain Subscale 51.9 (24.5) 75.1 (26.8) < .001 .87 .1 (1.0) 37.3 (14.6) 60.5 (31.0) .01 .76 .2 (1.2) 39.3 (29.9) 50.4 (33.2) .023 .67 - .2 ( .7)

Effect size**** - .98 - .03 -2.60 - .47 -1.24 - .78

SF-36 General Health Subscale 56.3 (22.5) 86.8 (13.9) < .001 1.29 < .01 (1.0) 41.6 (13.5) 76.6 (19.5) < .001 1.73 .2 ( .8) 34.3 (22.7) 54.4 (34.4) .033 .75 - .5 ( 1.0)

Effect size**** - .99 .60 -2.67 - .05 -1.94 - .70

SF-36 Vitality Subscale 43.3 (18.9) 65.5 (19.2) < .001 .88 < .01 (1.0) 32.5 (17.4) 63.1 (20.2) < .001 1.40 .5 ( .9) 36.9 (22.9) 45.4 (21.8) .016 .78 - .3 ( .7)

Effect size**** - .87 .30 -1.60 .14 -1.0 - .66

SF-36 Social Function Subscale 79.1 (20.2) 95.3 (12.8) .001 .64 - .1 ( .9) 68.6 (19.7) 94.6 (11.6) < .001 1.51 .4 ( .7) 49.2 (29.4) 59.4 (26.2) .053 .51 - .1 (1.2)

Effect size**** - .34 .72 - .89 .72 -1.26 -1.02

SF-36 Emotional Role
Limitation Subscale

87.2 (29.5) 93.0 (20.0) .103 .25 < .01 ( .7) 78.3 (26.3) 90.5 (30.1) .170 .38 .3 (1.2) 50.0 (48.7) 47.2 (48.1) .414 - .22 - .4 ( .9)

Effect size**** .12 .46 - .21 .22 - .68 - .74

SF-36 Mental Health Subscale 78.7 (12.5) 86.3 (10.5) < .001 .58 < .01 ( .8) 71.6 (12.8) 85.1 (10.0) .002 .96 .4 ( .9) 59.5 (21.7) 55.3 (25.5) .305 - .20 - .4 ( 1.4)

Effect size**** .02 .74 - .57 .62 - .87 - .90

*T0 = preoperative assessment, T1 = follow-up one year after surgery. **Difference in scores from preoperative assessment to postoperative assessment, Wilcoxon Signed Rank Test. *** Paired-Samples t-test to
calculate effect size index d **** Effect size is calculated by subtracting the mean score of the population norm (adjusted for age and gender) from the mean score of the patients group and divided by the standard
deviation of the patient group.

Lier
et

al.H
ealth

and
Q
uality

of
Life

O
utcom

es
2011,9:79

http://w
w
w
.hqlo.com

/content/9/1/79
Page

6
of

10



for six subscales (Physical Functioning, Physical Role
Limitation, Bodily Pain, General Health, Vitality, and
Social Functioning), moderate (.6) for one subscale
(Mental Health), and small (.2) for one subscale (Emo-
tional Role Limitation). These patients’ scores showed
significant improvements on seven of the eight subscales
of SF-36 (Physical Functioning, Physical Role Limitation,
Bodily Pain, General Health, Vitality, Social Functioning,
and Mental Health; all p values < .01) from preoperative
to postoperative assessment. The effect sizes for the
improvement in all SF-36 subscales were moderate to
large (d > .5) except for the Emotional Role Limitation
subscale (d= .38). They had impaired HRQOL on two
subscales (Physical Functioning and Bodily Pain) com-
pared to the population norm (effect sizes .3- .5) one
year after surgery (Table 3).

Patients with psychiatric disorders that persist after
surgery and pre- and postoperative HRQOL
Patients with psychiatric disorders that persist after sur-
gery had impaired HRQOL on all eight subscales at pre-
operative assessment compared to the population norm.
The effect sizes for the differences in preoperative
HRQOL between this group and the population norm
were large (.9- 1.9) for seven subscales (Physical Func-
tioning, Physical Role Limitation, Bodily Pain, General
Health, Vitality, Social Functioning, and Mental Health)
and moderate (.7) for one (Emotional Role Limitation).
The effect sizes for the improvement in all SF-36 sub-
scales were moderate to large (d > .5) except for the
Mental health subscale and the Emotional Role Limita-
tion subscale (d= - .20 and d = - .22 respectively). How-
ever, in this patient group the improvement from
preoperative to postoperative assessment was significant
for only one of the eight subscales of SF-36 (Physical
Functioning; p value < .01), and they had impaired
HRQOL on all subscales at follow-up one year after sur-
gery. The effect sizes for the differences in postoperative
HRQOL between this group and the population norm
were large (.9- 1.9) for two subscales (Social Functioning
and Mental Health) and moderate (.6- .7) for six sub-
scales (Physical Functioning, Physical Role Limitation,
Bodily Pain, General Health, Vitality, and Emotional
Role Limitation) (Table 3).

Health related quality of life and weight loss in patients
with and without comorbid psychiatric disorders
Patients without psychiatric disorders, patients with psy-
chiatric disorders that resolve after surgery, and patients
with psychiatric disorders that persist after surgery had
preoperative BMI (means) of 46.1, 42.4 and 45.3 respec-
tively, and postoperative BMI of 32.1, 28.6 and 32.9
respectively. There were no significant differences in
change of BMI from preoperative assessment to follow-up

between the three groups (F(2,78) = 1.2, p= .301). Mean
score of change of BMI in patients with psychiatric disor-
ders that persist after surgery (Mean = 12.4, SD = 2.7) was
not significantly different from patients without psychiatric
disorders (Mean = 14.1, SD = 4.0) or patients with psy-
chiatric disorders that resolve after surgery (Mean = 13.8,
SD = 3.5). No significant correlation between change of
BMI and change in score of the subscales of SF-36 was
found in any of the three groups (none of the correlations
were significant, all p values > .05).

Discussion
In the present study population there was a significant
improvement in HRQOL from preoperative assessment
to follow-up one year after bariatric surgery. Patients
without postoperative psychiatric disorders had HRQOL
comparable to the population norm at follow-up one
year after surgery. However, in patients with psychiatric
disorders that persist after surgery, only a trend toward
improvement could be detected in most of the subscales
measuring HRQOL, and these patients still had
impaired HRQOL compared to the population norm
one year after surgery.
Patients without psychiatric disorders, patients with

psychiatric disorders that resolve after surgery, and
patients with psychiatric disorders that persist after sur-
gery had impaired quality of life at preoperative assess-
ment. The largest impairments in HRQOL were found
in patients with comorbid psychiatric disorders. This
association between preoperative comorbid psychiatric
disorders and impaired HRQOL is in accordance with
earlier research [10,13,21,45]. Kalarchian et al (2007)
found that lifetime Axis I disorders were associated with
significantly lower scores on each subscale of SF-36
[10]. Mauri et al (2008) found that having both Axis I
and II disorders were significantly associated with
impaired HRQOL, while having only Axis I or Axis II
disorders did not predict lower scores on HRQOL [13].
Forty-two percent of the patients in our sample had a

psychiatric disorders that persist after surgery. There
was a significant reduction in both Axis 1 and Axis II
disorders from preoperative assessment to follow-up.
This is in line with previous studies and reviews of stu-
dies that have claimed that prevalence rates of Axis I
disorders are from 0% to 50% of presurgical status [27].
In a study by de Zwaan et al., prevalence of current
depressive disorders and current anxiety disorders were
33% and 17%, respectively, before surgery, and 17%, and
15%, respectively, at follow-up six to twelve months
after bariatric surgery [30]. However, in contrast to the
finding in our study of a significant reduction in preva-
lence of personality disorders, earlier research has
reported personality pathology as largely unchanged
after bariatric surgery [27]. In the present study,
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avoidant personality disorder was the most prevalent
preoperative Axis II disorder [44]. There is significant
overlap of diagnostic criteria between social phobia and
avoidant personality disorder [46]. And we may specu-
late that treatment for obesity, which is a stigmatising
condition, might reduce social inhibition, negative self-
evaluation, and self-criticism and thereby reduce both
social phobia and avoidance tendencies. This is in accor-
dance with earlier research: Liebowitz et al. found that
effective treatment for social phobia was associated with
a reduction in patients who fulfilled the criteria for avoi-
dant personality disorder [47]. However, for some
patients (18% in this study), psychopathology seemed
not to be related to the degree of obesity and persisted
after weight loss.
Patients with postoperative psychiatric disorder had

larger impairments in postoperative HRQOL compared
to patients without postoperative psychiatric disorders.
Few previous studies have assessed this association
between post-operative psychological symptoms and
outcome of bariatric surgery [21,29,30], and no pub-
lished studies have presented results on how postopera-
tive psychiatric disorders are related to quality of life
after bariatric surgery. However, in a study by Masheb
et al., improvement in depressive symptoms from preo-
perative assessment to follow-up one year after bariatric
surgery was found to be a significant predictor for
improvement in quality of life [21]. Our results support
surveillance of patients with psychiatric disorders that
persist after surgery for suboptimal improvements in
quality of life after bariatric surgery. Close monitoring of
patients after surgery might help to identify patients
who could benefit from adjunctive treatment for psy-
chiatric disorders as post-surgery psychiatric symptoms
may be a potential mediator for poorer quality of life
outcome after surgery.
Improvement in quality of life was not correlated with

change in BMI from preoperative assessment to follow-
up in any of the three groups (patients without psychia-
tric disorders, patients with psychiatric disorders that
resolve after surgery, and patients with psychiatric disor-
ders that persist after surgery). Further, there was no
significant difference in weight loss between these
groups. However, patients with psychiatric disorders
that persist after surgery had descriptively a smaller
change in BMI compared to patients without postopera-
tive psychiatric disorders. Previous studies have reported
associations between both weight loss and quality of life
[3,48], and between postoperative psychiatric disorders
and weight loss [30]. In the study by Karlsson et al.,
with ten years follow-up, improvements and deteriora-
tions in HRQOL were associated with the magnitude of
weight loss or regain [3]. Further, in the study by de
Zwan et al., an association between weight loss and

depressive disorders was found at follow-up 24-36
months years after surgery, but not at follow-up 6 to 12
months after surgery [30]. The lack of association
between weight loss and improvement in quality of life
and the finding of no differences in weight loss between
the three groups of patients are probably explained by
the short length of follow-up in our study. In line with
earlier research we can speculate that such associations
between weight loss and quality of life and between
weight loss and post-operative psychiatric co-morbidity
will be obvious in studies with longer than one year fol-
low-up after surgery.
Level of postoperative HRQOL in patients without post-

operative psychiatric disorders is comparable to or better
than the population norm one year after surgery. These
results are somewhat better than expected. It has been
suggested that this discrepancy could be explained by
short term euphoria due to a long term disability having
been relieved. It can also been explained by the fact that
the population norm is based on the general population,
which includes patients with and without psychiatric dis-
orders. Our group of patients without postoperative psy-
chiatric disorders is probably healthier with regard to
psychiatric illness than the general population.
Despite the fact that comorbid psychiatric disorders

are strongly associated with impaired HRQOL in
patients with severe obesity [10], having comorbid psy-
chiatric disorders does not usually strengthen the indica-
tion for bariatric surgery. It has been argued that
preoperative comorbid depression should lower the
threshold for surgical treatment [49]. This is based on
findings in several studies that weight loss in patients
with severe obesity is associated with a decrease in
mean level of depressive symptoms and a lower preva-
lence of clinically significant depression [50,51]. The
findings in our study indicate that patients with psychia-
tric disorder that resolve after surgery had large
improvements in quality of life, they achieve a HRQOL
comparable to the population norm, and in accordance
with this, they might be given priority for bariatric sur-
gery. However, further research is needed to identify
maintaining factors for psychiatric disorders in patients
undergoing bariatric surgery, in order to develop effec-
tive individual psychosocial intervention strategies to
improve outcome.

Strengths and limitations
One strength of the present study is that comorbid psy-
chiatric diagnoses are based on structured diagnostic
interviews both prior to and after surgery. In addition,
we used a well-validated measure of HRQOL. Norwe-
gian normative data were available for SF-36, which
made it possible to compare this study population with
the general population.

Lier et al. Health and Quality of Life Outcomes 2011, 9:79
http://www.hqlo.com/content/9/1/79

Page 8 of 10



Some limitations of the study should be considered.
One year follow-up may not be a long enough time to
capture long-term maintenance of outcome. Changes in
HRQOL are reported to follow phases of weight loss,
weight regain and weight stability after bariatric surgery.
Thirty-one percent of the patients did not complete
assessment at follow-up one year after surgery. It was
difficult to motivate patients for follow-up, despite
repeated mailings and phone calls. High rates of attri-
tion are relatively common in longitudinal obesity stu-
dies [30,52]. We found no differences in
sociodemographic data, BMI, prevalence of comorbid
somatic or psychiatric disorders, or in preoperative
scores on SF-36 subscales between completers and non-
completers of the follow-up one year after surgery.
Thus, it seems reasonable to assume that our findings
are representative of patients who seek bariatric surgery.
The observed longitudinal change in quality of life may
reflect a regression-to-mean phenomenon for patients
without psychiatric disorders and patients with psychia-
tric disorders that resolve after surgery. For patients
with the initially lowest scores on the SF-36 subscales
(patients with psychiatric disorders that persist after sur-
gery) regression-to-mean did not appear to be a factor.
However, the main objective of this study was to com-
pare postoperative quality of life with the population
norm in patients without psychiatric disorders, patients
with psychiatric disorders that resolve after surgery, and
patients with psychiatric disorders that persist after sur-
gery. Finally, we acknowledge that a disease-specific
HRQOL measure could have complemented our results.

Conclusion
In the present study we found a significant improvement
in HRQOL from preoperative assessment to follow-up
one year after bariatric surgery. Patients without post-
operative psychiatric disorders achieved a HRQOL com-
parable to the general population one year after bariatric
surgery. However, in patients with postoperative psy-
chiatric disorders, only a trend toward improvement
could be detected in several of the subscales that mea-
sured HRQOL, and these patients still had impaired
HRQOL compared to the population norm one year
after surgery. Our results support surveillance of
patients with psychiatric disorders that persist after sur-
gery for suboptimal improvements in quality of life after
bariatric surgery.

Acknowledgements
The authors are grateful for the statistical assistance provided by statistician
Jörg Assmus, PhD, Centre for Clinical Research, Western Norway Regional
Health Authority, and John Roger Andersen, PhD, Faculty of Health Studies,
Sogn og Fjordane University College, Forde, Norway.
The study was supported by a grant from the Western Regional Health
Authority, Norway.

Author details
1Section of Mental Health Research, Haugesund Hospital, Helse Fonna HF. P.
O.Box 2170, N-5504 Haugesund, Norway. 2Section of Psychiatry Institute of
Clinical Medicine University of Bergen, Bergen, Norway.

Authors’ contributions
HØL participated in the design of the study, collected the data, performed
the statistical analysis, and drafted the manuscript. EB contributed to the
process of designing the study, provided advice and follow-up during the
collection of data, and has given supervision regarding data analysis and
writing of the manuscript. OH participated in the analysis and interpretation
of data and helped to draft the manuscript. BS and TT contributed to the
process of designing the study and helped to draft the manuscript. All
authors read and approved the final version of the manuscript.

Competing interests
The authors declare that they have no competing interests. The authors
alone are responsible for the content and writing of the paper.

Received: 20 June 2011 Accepted: 26 September 2011
Published: 26 September 2011

References
1. Buchwald H, Avidor Y, Braunwald E, Jensen MD, Pories W, Fahrbach K,

Schoelles K: Bariatric surgery: a systematic review and meta-analysis.
JAMA 2004, 292:1724-1737.

2. Sjostrom L, Lindroos AK, Peltonen M, Torgerson J, Bouchard C, Carlsson B,
Dahlgren S, Larsson B, Narbro K, Sjostrom CD, Sullivan CD, Wedel H:
Lifestyle, diabetes, and cardiovascular risk factors 10 years after bariatric
surgery. N Engl J Med 2004, 351:2683-2693.

3. Karlsson J, Taft C, Ryden A, Sjostrom L, Sullivan M: Ten-year trends in
health-related quality of life after surgical and conventional treatment
for severe obesity: the SOS intervention study. Intl J of Obes 2007,
31:1248-1261.

4. Roger Andersen J, Aasprang A, Bergsholm P, Sletteskog N, Vage V, Karin
Natvig G: Health-related quality of life and paid work participation after
duodenal switch. Obes Surg 2010, 20:340-345.

5. Helmio M, Salminen P, Sintonen H, Ovaska J, Victorzon M: A 5-Year
Prospective Quality of Life Analysis Following Laparoscopic Adjustable
Gastric Banding for Morbid Obesity. Obes Surg 2011.

6. Dymek MP, Le Grange D, Neven K, Alverdy J: Quality of life after gastric
bypass surgery: a cross-sectional study. Obes Res 2002, 10:1135-1142.

7. Odom J, Zalesin KC, Washington TL, Miller WW, Hakmeh B, Zaremba DL,
Altattan M, Balasubramaniam M, Gibbs DS, Krause KR, Chengelis DL,
Franklin BA, McCullough PA: Behavioral predictors of weight regain after
bariatric surgery. Obes Surg 2010, 20:349-356.

8. Faria SL, de Oliveira Kelly E, Lins RD, Faria OP: Nutritional management of
weight regain after bariatric surgery. Obes Surg 2010, 20:135-139.

9. Muhlhans B, Horbach T, de Zwaan M: Psychiatric disorders in bariatric
surgery candidates: a review of the literature and results of a German
prebariatric surgery sample. Gen Hosp Psychiatry 2009, 31:414-421.

10. Kalarchian MA, Marcus MD, Levine MD, Courcoulas AP, Pilkonis PA,
Ringham RM, Soulakova JN, Weissfeld LA, Rofey DL: Psychiatric disorders
among bariatric surgery candidates: Relationship to obesity and
functional health status. American journal of Psychiatry 2007,
164:328-334.

11. Scott KM, McGee MA, Wells JE, Oakley Browne MA, Scott KM, McGee MA,
Wells JE, Oakley Browne MA: Obesity and mental disorders in the adult
general population. J Psychosom Res 2008, 64:97-105.

12. Patricia R, Kathryn H, Carlos G: Psychiatric Disorder Comorbidity and
Association With Eating Disorders in Bariatric Surgery Patients: A Cross
-Sectional Study Using Structured Interview-Based Diagnosis. J Clin
Psychiatry 2006, 67:1080-1085.

13. Mauri M, Rucci P, Calderone A, Santini F, Oppo A, Romano A, Rinaldi S,
Armani A, Polini M, Pinchera A, Cassano GB: Axis I and II disorders and
quality of life in bariatric surgery candidates. J Clin Psych 2008,
69:295-301.

14. Benninghoven D, Kaduk A, Wiegand U, Specht T, Kunzendorf S,
Jantschek G: Influence of anxiety on the course of heart disease after
acute myocardial infarction - risk factor or protective function?
Psychotherapy & Psychosomatics 2006, 75:56-61.

Lier et al. Health and Quality of Life Outcomes 2011, 9:79
http://www.hqlo.com/content/9/1/79

Page 9 of 10

http://www.ncbi.nlm.nih.gov/pubmed/15479938?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15616203?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15616203?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19352783?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19352783?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12429877?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12429877?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19554382?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19554382?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18575942?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18575942?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19703634?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19703634?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19703634?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17267797?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17267797?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17267797?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18158005?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18158005?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16889451?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16889451?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16889451?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21953770?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21953770?dopt=Abstract


15. Roy-Byrne PP, Davidson KW, Kessler RC, Asmundson GJ, Goodwin RD,
Kubzansky L, Lydiard RB, Massie MJ, Katon W, Laden SK, Stein MB: Anxiety
disorders and comorbid medical illness. Gen Hosp Psychiatry 2008,
30:208-225.

16. Katon W, Lin EH, Kroenke K, Katon W, Lin EHB, Kroenke K: The association
of depression and anxiety with medical symptom burden in patients
with chronic medical illness. Gen Hosp Psychiatry 2007, 29:147-155.

17. Mommersteeg PM, Kupper N, Denollet J: Type D personality is associated with
increased metabolic syndrome prevalence and an unhealthy lifestyle in a
cross-sectional Dutch community sample. BMC Public Health 2010, 10:714.

18. Chapman BP, Roberts B, Duberstein P: Personality and Longevity: Knowns,
Unknowns, and Implications for Public Health and Personalized
Medicine. J Aging Res 2011, 24-Article ID 759170, Text Revision..

34. Sheehan DV, Lecrubier Y, Sheehan KH, Amorim P, Janavs J, Weiller E,
Hergueta T, Baker R, Dunbar GC: The Mini-International Neuropsychiatric
Interview (M.I.N.I.): the development and validation of a structured
diagnostic psychiatric interview for DSM-IV and ICD-10. J Clin Psychiatry
1998, 59:34-57.

35. Lecrubier Y, Sheehan D, Weiller E, Amorim P, Bonora I, Sheehan K, Janavs J,
Dunbar G: The MINI International Neuropsychiatric Interview (M.I.N.I.) A
Short Diagnostic Structured Interview: Reliability and Validity According
to the CIDI. Eur Psychiatry 1997, 12:224-231.

36. First MB, Gibbon M, Spitzer RL, Williams JBW, Benjamin LS: Structured
Clinical Interview for DSM-IV Axis II Personality. Washington, DC,
American Psychiatric Press; 1997.

37. First MB, Gibbon M, Spitzer RL, Williams JBW, Benjamin LS: User’s guide for
the structured clinical interview for DSM-IV Axis II personality disorders
[SCID-II]. Washington, DC, American Psychiatric Press; 1997.

38. Ware JESK, Kosinski M: Health Survey Manual and Interpretion Guide.
QualityMetric Inc; 2000.

39. Loge JH, Kaasa S: Short form 36 (SF-36) health survey: normative data
from the general Norwegian population. Scandinavian Journal of Social
Medicine 1998, 26(4):250-258.

40. Hjermstad MJ, Fayers PM, Bjordal K, Kaasa S: Using reference data on
quality of life–the importance of adjusting for age and gender,
exemplified by the EORTC QLQ-C30 (+3). Eur J Cancer 1998,
34(9):1381-1389.

41. Cohen J: Statistical power analysis for the behavioral sciences. New York:
New York: Academic; 1978.

42. Altman DG: Practical statistics for medical research. Chapman & Hall/CRC;
1991.

43. Cohen J: Statistical power analysis for the behavioral sciences. Lawrence
Erlbaum; 1988.

44. Lier HO, Biringer E, Stubhaug B, Eriksen HR, Tangen T: Psychiatric disorders
and participation in pre- and postoperative counselling groups in
bariatric surgery patients. Obes Surg 2011, 21:730-737.

45. Andersen JR, Aasprang A, Bergsholm P, Sletteskog N, Vage V, Natvig GK:
Predictors for health-related quality of life in patients accepted for
bariatric surgery. Surg Obes Relat Dis 2009, 5:329-333.

46. Tillfors M, Ekselius L: Social phobia and avoidant personality disorder: are
they separate diagnostic entities or do they reflect a spectrum of social
anxiety? Isr J Psychiatry Relat Sci 2009, 46:25-33.

47. Liebowitz MR, Schneier F, Campeas R, Hollander E, Hatterer J, Fyer A,
Gorman J, Papp L, Davies S, Gully R: Phenelzine vs atenolol in social
phobia. A placebo-controlled comparison. Arch Gen Psychiatry 1992,
49:290-300.

48. Sarwer DB, Wadden TA, Moore RH, Eisenberg MH, Raper SE, Williams NN:
Changes in quality of life and body image after gastric bypass surgery.
Surg Obes Relat Dis 6:608-614.

49. Simon GE, Arterburn DE: Does comorbid psychiatric disorder argue for or
against surgical treatment of obesity? Gen Hosp Psychiatry 2009,
31:401-402.

50. Schowalter M, Benecke A, Lager C, Heimbucher J, Bueter M, Thalheimer A,
Fein M, Richard M, Faller H: Changes in depression following gastric
banding: a 5- to 7-year prospective study. Obes Surg 2008, 18:314-320.

51. Brancatisano A, Wahlroos S, Brancatisano R: Improvement in comorbid
illness after placement of the Swedish Adjustable Gastric Band. Surg
Obes Relat Dis 2008, 4:S39-46.

52. Mitchell JE, Lancaster KL, Burgard MA, Howell LM, Krahn DD, Crosby RD,
Wonderlich SA, Gosnell BA: Long-term follow up of patients’ status after
gastric bypass. Obes Surg 2001, 11:464-468.

doi:10.1186/1477-7525-9-79
Cite this article as: Lier et al.: Quality of life among patients undergoing
bariatric surgery: associations with mental health- A 1 year follow-up
study of bariatric surgery patients. Health and Quality of Life Outcomes
2011 9:79.

Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

Lier et al. Health and Quality of Life Outcomes 2011, 9:79
http://www.hqlo.com/content/9/1/79

Page 10 of 10

http://www.ncbi.nlm.nih.gov/pubmed/18433653?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18433653?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17336664?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17336664?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17336664?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21092104?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21092104?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21092104?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9559758?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9559758?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9559758?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9868748?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9868748?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9849421?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9849421?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9849421?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20396993?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20396993?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20396993?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19342310?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19342310?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19728570?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19728570?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19728570?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/1558463?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/1558463?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19703632?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19703632?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18214630?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18214630?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18501314?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18501314?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11501356?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11501356?dopt=Abstract

	Abstract
	Background
	Method
	Results
	Conclusion
	Trial Registration

	Introduction
	Method
	Study population
	Assessment
	Instruments
	Psychiatric evaluation

	Health related quality of life
	Statistical methods
	Ethical issues

	Results
	Demographic characteristics and clinical data
	Comorbid psychiatric disorders
	Pre- and postoperative HRQOL
	Comorbid psychiatric disorders and pre- and postoperative HRQOL
	Patients without psychiatric disorders and pre- and postoperative HRQOL
	Patients with psychiatric disorders that resolve after surgery and pre- and postoperative HRQOL
	Patients with psychiatric disorders that persist after surgery and pre- and postoperative HRQOL
	Health related quality of life and weight loss in patients with and without comorbid psychiatric disorders

	Discussion
	Strengths and limitations

	Conclusion
	Acknowledgements
	Author details
	Authors' contributions
	Competing interests
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 500
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 500
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


