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Abstract
Purpose The aim of this study was to compare surgical and psychiatric outcome and weight loss in schizophrenia patients with
mentally healthy patients after sleeve gastrectomy.
Materials and Methods A cohort study design was selected, comprising patients with schizophrenia with mentally healthy
patients who underwent sleeve gastrectomy and were adherent to a follow-up at least 12 months after surgery.
Results Seven schizophrenia (5 male, 2 female) and 59 (12 male, 47 female) mentally healthy patients were included in this
study. A laparoscopic sleeve gastrectomy was performed safely in all 66 patients. The calculated excess weight loss (%EWL)
showed no significant differences in both groups and reached 51.68 ± 15.84% for schizophrenia group and 60.68 ± 19.95% for
mentally healthy group at 24-month follow-up (p = 0.33). The decrease in the HbA1c levels within 2 years after sleeve gastrec-
tomy was similar in both groups (p = 0.79, 0.88, 0.82, 0.73 for surgery time, time of 6-, 12-, and 24-month follow-up respec-
tively). The psychiatric status of the patients of the schizophrenia group was stable in all cases and no exacerbation of psychiatric
symptoms was observed during time of follow-up. Furthermore, an overall significant improvement of the self-estimated mood
and satisfaction was observed in both groups (Manova: f = 1.26, p < 0.0001).
Conclusions The results 2 years after sleeve gastrectomy in stable patients with schizophrenia and after an adequate psycholog-
ical evaluation were encouraging and comparable to the outcome in mentally healthy patients.
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Introduction

Globesity (global obesity) has grown to an epidemic situation
menacing our health, our social and economic activities in all
parts of the world. There is a big body of data showing a

significantly increased risk for obesity among patients with
severe mental illness.

A comparison of severe and persistent mental ill patients from
aMaryland sample with participants of the ThirdNational Health
and Nutrition Examination Survey (NHANES III) showed an
increased prevalence of obesity in men (29% vs. 17.7%) and
women (60% vs. 28.5%) from the psychiatric group [1].
Higher obesity rates are basically contributing to the higher rela-
tive risk for comorbidities in mentally ill patients, especially for
metabolic syndrome and consequently higher cardiovascular risk
in this group of patients [2, 3]. Consequently, cardiovascular
disease is one of the leading causes of mortality among patients
with schizophrenia for example [4].

Antipsychotic drugs have considerable effects on weight gain
and development of metabolic syndrome. These effects are well
documented, especially for second-generation antipsychotics
(SGAs). Ranges of weight gain between 1 and 3.5 kg over 1 year
of treatment are reported for the use of aripiprazole, ziprasidone,
amisulpride, quetiapine, and risperidone [5]. The use of
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olanzepine in the usual dose of 12.5–17.5 mg daily results in a
mean weight gain of 12 kg over 1 year [6]. Nevertheless, some
data describes an increased prevalence of obesity even in drug-
naïve patients with schizophrenia [7].

The chronic and epidemic character of obesity requires a
worldwide prevention program. However, conservative pro-
grams are very limited in their outcome, especially in ad-
vanced stages of disease. At the moment, bariatric surgery
represents for morbid obese patients often the only effective
therapy method, not only regarding weight loss, but also with
a highly positive impact on metabolic and other obesity relat-
ed comorbidities [8, 9]. These effects result in a significant
improvement in quality of life and surviving when comparing
surgery with conservatively treated obese patients [10].

There is a vast heterogeneity in practice regarding psycho-
logical evaluation of patients prior to bariatric surgery. A re-
view of psychological evaluation in 81 bariatric surgery pro-
grams reported active symptoms of schizophrenia to be one of
the most common contraindications for surgery [11]. Many
studies suggested worse outcome of bariatric surgery in psy-
chiatric patients [12–15], other reports found weight loss after
bariatric surgery to be independent from psychiatric diagnoses
like bipolar disorder or schizophrenia [16, 17].

There is a lack of studies evaluating the safety and outcome
of sleeve gastrectomy in patients with schizophrenia. The aim
of this study was to compare weight loss in patients with
confirmed diagnosis of schizophrenia with mentally healthy
patients after sleeve gastrectomy. It was hypothesized that
patients with schizophrenia are likely to benefit similar as
mentally healthy patients regarding weight loss after sleeve
gastrectomy.

Methods

All patients who underwent sleeve gastrectomy in the time
between January 2008 and December 2013 in a single insti-
tution were considered for inclusion in this study given the
following criteria were fulfilled: confirmed diagnosis of
schizophrenia based on ICD-10 diagnostic criteria, psycho-
logical stability during the last 12 months prior to surgery
(all patients were psychologically evaluated preoperatively)
and adherence to follow-up, at least 12 months after surgery.
Exclusion criteria were psychological instability. Psychiatric

hospitalization or suicidal risk over the past year was defined
as criteria for psychological instability and patients meeting
these criteria were referred to psychiatric treatment.

Study Design

To address the primary research question, a cohort study de-
sign was selected comprising two groups, the first including
patients with schizophrenia and the second being a random
control group of mentally healthy patients who underwent
sleeve gastrectomy during the same period of time and were
adherent to a follow-up at least 12 months after surgery.

Data Extraction

Demographic data included gender, age, and body mass index
(BMI). Endpoints including excess weight loss, HbA1c levels
in blood, and values for the self-estimated mood and satisfac-
tion evaluated using a Numeric Rating Scale (NRS 1–10)
were collected. Furthermore, clinical charts of the schizophre-
nia group were analyzed looking for signs of exacerbation of
psychiatric symptoms after surgery. Additionally, psychiatric
patients were asked 2 years after surgery about their satisfac-
tion with surgery (Would they undergo surgery if they have
the choice again, yes/no).

Statistic

Normality assumption was tested and assumed. Data were
presented as means ± SD. Two-sample t test was used for
comparing the means at baseline and every time of follow-
up and repeated measures ANOVA was performed for com-
paring the course of BMI and HbA1c between both groups
over follow-up time. Follow-up rates were compared using
Fisher’s exact test.

Results

Study Groups and Patient Characteristics

We identified 8 schizophrenia patients from our database,
who underwent laparoscopic sleeve gastrectomy at our de-
partment in the time of the study between January 2008 and

Table 1 Patients characteristics
Schizophrenia group
(N = 7)

Mentally healthy group
(N = 59)

p value

Gender Male 5 (71.43%) 12 (20.34%) 0.003*

Female 2 (28.57%) 47 (79.66%) 0.003

Age ± SD (years) 37.7 ± 7.7 44.9 ± 12.3 0.054

BMI ± SD (kg/m2) 50.4 ± 2.79 50.54 0.91
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December 2013. Out of the 8 patients, 7 (5 male, 2 female)
schizophrenia patients were adherent to the 1-year follow-
up and were included in the schizophrenia group of the
current study. The excluded female patient was only con-
sidered in the values for follow-up rates. The control group
included 59 (12 male, 47 female) mentally healthy patients.
The ratio of male participants was significantly higher in the
schizophrenia group, compared to the control group (p =
0.003). Patients in the study groups showed no significant
differences regarding age and BMI at time of surgery (p =
0.054, 0.91 respectively) (Table 1).

Surgical Outcome and Complications

A laparoscopic sleeve gastrectomy was performed safely
in all 66 patients of this study. No surgical complica-
tions or conversion to open surgery were observed in
both groups.

Weight Loss

Sufficient weight loss was seen in both groups (Fig. 1).
As demonstrated in Table 2, there were no significant
differences in BMI in the two groups at any time of
follow-up (p = 0.9, 0.26, 0.34, 0.09 for surgery time, 6-,
12-, and 24-month follow-up respectively). The repeated
measures ANOVA of BMI during the 2-year follow-up in
schizophrenia and mentally healthy patients showed no
significant group effect (F = 0.60, P = 0.44) and a clear
time effect in both groups (F = 2.15, p < 0.0001), that
was more pronounced in the control group (interaction
effect for time × group, F = 4.5, p = 0.006).

The calculated excess weight loss (%EWL) showed
no significant differences in both groups at 6-, 12-,
and 24-month follow-up and reached 51.68 ± 15.84%
for schizophrenia group and 60.68 ± 19.95% for non-
psychiatric group at 24-month follow-up (p = 0.33).

Fig. 1 Development of BMI in schizophrenia and mentally healthy
patients within 2 years after sleeve gastrectomy

Table 2 Results
Schizophrenic
group (N = 7)

Non-psychiatric group (N = 59) p value

Adherence to follow up 6 months 6 (75%) 59 (100%) 0.012

12 months 7 (87.5%) 59 (100%) 0.12

24 months 6 (75%) 59 (100%) 0.012

BMI ± SD (kg/m2) Baseline 50.40 ± 2.79 50.54 ± 6.1 0.9

6 months 40.83 ± 3.54 38.41 ± 5.07 0.26

12 months 36.74 ± 5.95 34.66 ± 5.37 0.34

24 months 38.51 ± 4.38 34.48 ± 5.69 0.09

%EWL ± SD (%) 6 months 38.89 ± 14.17 47.07 ± 12.76 0.14

12 months 55.37 ± 22.24 60.04 ± 17.56 0.52

24 months 51.68 ± 15.84 60.68 ± 19.95 0.33

HbA1c ± SD (%) Baseline 6.72 ± 1.10 6.52 ± 1.49 0.79

6 months 5.96 ± 0.85 5.87 ± 1.02 0.88

12 months 5.55 ± 0.54 5.62 ± 0.85 0.82

24 months 5.46 ± 0.40 5.62 ± 0.82 0.73

Satisfaction ± SD (NRS)* Baseline 7.33 ± 2.51 5.00 ± 2.12 0.07

6 months 6.66 ± 1.52 7.51 ± 1.92 0.45

12 months 6.33 ± 1.52 6.98 ± 2.53 0.66

24 months 8.25 ± 0.50 6.64 ± 0.33 0.001

*Numeric Rating Scale [0–10]
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HbA1c Levels

The decrease in the HbA1c levels within 2 years after sleeve
gastrectomy behaved similar in both groups (Table 2). There
were no significant differences of HbA1c levels between both
groups at any time of observation (p = 0.79, 0.88, 0.82, 0.73
for surgery time, time of 6-, 12-, and 24-month follow-up
respectively).

Psychiatric Status

An overall significant improvement of the self-estimated
mood and satisfaction was observed in all participants of the
study (Manova: f = 1.26, p < 0.0001); interestingly, the self-
estimated mood was 24 months after surgery significantly
higher in the schizophrenia group (Table 2). The psychiatric
status of the patients of the schizophrenia group was stable in
all cases and no exacerbation of psychiatric symptoms was
observed during time of follow-up.

Discussion

There is a lack of knowledge regarding the efficacy of weight-
control treatments in patients with schizophrenia. A main rea-
son for this might be the exclusion of severe mental ill patients
from the largest studies. The majority of patients in this group
are not receiving appropriate treatment for obesity and obesity
related comorbidities like dyslipidemia, diabetes, and hyperten-
sion. For example, 88% of schizophrenia patients with dyslip-
idemia are receiving no lipid-lowering medications [18].

It may be quite difficult to adapt weight-control treatments
to patients with severe mental illness and especially for pa-
tients with schizophrenia. Nevertheless, a RCT with lifestyle
intervention of 64 older schizophrenia patients with diabetes
mellitus resulted in a modest weight reduction of 2.3 kg com-
pared to a mean weight gain of 2.7 kg in controls [19]. The
low level of weight reduction is not unexpected regarding the
poor outcome of non-surgical weight-control treatments even
in mentally healthy patients.

There is very limited data about the effectiveness, feasibility,
and safety of surgical treatment option for obesity in schizo-
phrenia patients. Studies evaluating the efficacy and safety of
LSG in psychiatric comorbid patients are very rare and the
results are contradictory. The results are based on small groups
of patient with heterogeneous psychiatric comorbidities includ-
ing bipolar disorder, depression, anxiety and schizophrenia and
described lower [14] or similar [20] weight loss in psychiatric
compared to non-psychiatric patients (LSG) .

In our study, a sleeve gastrectomy was safely performed in
7 schizophrenia patients without any surgical complications
during the follow-up time of 24 months post-surgery. At this

time, every patient from the schizophrenia group ensured his
satisfaction with the decision for bariatric surgery.

All of the seven patients involved in this study were de-
fined as psychiatric stable during the pre-operative evaluation.
Having no hospitalization in the last year, the lack of active
substance abuse and the consideration as eligible for surgery
by the evaluating psychologist are important criteria for psy-
chiatric stability [21].

Surgical treatment of obesity requires high levels of
compliance in both, preoperative and postoperative pe-
riod. In our study, the schizophrenia group was adherent
to follow up during the investigated period. 87.5% of
the patients with schizophrenia went to the 1-year fol-
low-up and 75% of them went to the 2-year follow-up,
which speaks for a very good compliance in this group.

The seven schizophrenia patients in this study remained
stable after surgery and no hospitalization or worsening of
the psychiatric status was observed during the first 4 weeks
after surgery. In our program, we avoided any interruption of
psychiatric medication before and after surgery. Psychiatric
instability mostly immediately after bariatric surgery and be-
cause of the interruption of psychiatric medications is reported
in the literature [16, 22]. Presumably, inappropriate manage-
ment of the antipsychiatric medication and lack of adaptation
of their dosage after malabsorptive procedures to the new
gastrointestinal function after surgery are responsible for de-
compensation of psychiatric problems after bariatric surgery
[23]. In our center, we highly recommend restrictive proce-
dures to psychiatric patients and perform in these cases sleeve
gastrectomy whenever possible to avoid high levels of manip-
ulation in the pharmacokinetics of the antipsychiatric drugs.

Further studies with larger sample size and long-term
follow-up are needed to address treatment of obesity
and related comorbidities in patients with schizophrenia.
In our study, the results 2 years after sleeve gastrectomy
in stable schizophrenia patients and after an adequate
psychological evaluation were encouraging and compa-
rable to the outcome in mentally healthy patients. The
favorable outcome may reduce the cardiovascular risk
which is a leading mortality factor in this group. The
heterogeneity of the study groups and the selection bias
in the collective of patients with stable schizophrenia
are the major limitations of this study.
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