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Abstract
Objective The objective of this study was to investigate the
effects of adherence to postoperative recommended psychiat-
ric follow-up on weight loss in morbid obesity patients with
psychiatric disorders 1 year after gastric bypass.
Methods Three hundred eighteen morbidly obese patients
were retrospectively reviewed. They were divided into four
groups according to preoperative psychiatric evaluations and
adherence to psychiatric follow-up 1 year after their bypass
surgery. The first group included patients who did not meet the
referral criteria (NMRC). The second group consisted of pa-
tients who did not meet the psychiatric diagnostic criteria
(NMDC). The third group was patients who met criteria for

a psychiatric disorder and were nonadherent (NA) to psychi-
atric follow-up. The fourth group consisted of patients who
met criteria for a psychiatric disorder and were adherent (A) to
psychiatric follow-up.
Results The A group exhibited higher % change in BMI than
the NA and NMRC groups at 1 year after bypass surgery.
Regression analyses to examine the effects of the grouping
variable on % change in BMI were performed by controlling
the effects of age, gender, educational level, and preoperative
BMI. The regression coefficient for the grouping variable was
0.175 (p=.003) at the 6-month and 0.133 (p=.027) at the 1-
year % change in BMI.
Conclusion Our preliminary data suggest that adherence to
postoperative psychiatric follow-up is associated with greater
postoperative weight loss. However, evidence from studies
with a longer follow-up is required to justify this therapeutic
approach.

Keywords Adherence . Psychiatric disorders . Psychiatric
follow-up . Gastric bypass surgery . Excess weight loss

Introduction

Psychiatric disorders are very common among bariatric pa-
tients, with rates reported from 20 to 60 % in the literature
[1–5] and a lifetime risk as high as 70 % [6]. Recently, Lin
et al. from Taiwan [7] reported that in their series, 54.1 % of
455 bariatric patients had at least one psychiatric disorder.
However, research has yielded inconsistent findings [8, 9]
regarding the potential association of psychiatric disorders
and postoperative outcomes. Psychiatric disorders have been
related to poorer weight loss in some studies [10–14], while
others have reported conflicting results [8, 15–22]. The expla-
nation for these discrepancies in the literature may be
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multifactorial, including differences in the sampling of pa-
tients, the selection of mental health criteria, differences in
surgical procedures performed, different criteria used for the
evaluation of weight loss, duration of follow-up, and patients’
adherence to their psychiatric treatment recommendations.

Poor adherence has often been associated with poor out-
come [23]. Rates of missed appointments have been reported
to be between 20 and 50 % in various mental health settings
[24]. Frequent breaking of appointments with a physician ap-
peared to be associated with poor medication adherence and
poor health outcomes [25, 26]. There are few studies that have
investigated the effect of adherence to psychiatric follow-up
appointments on postsurgical weight loss. The objective of
this study was to investigate the effects of adherence to post-
operative recommended psychiatric follow-up appointments
on weight loss in morbid obesity patients with psychiatric
disorders 1 year after gastric bypass.

Methods

Subjects

This a retrospective chart review of 373 morbidly obese pa-
tients who underwent bypass surgery at the obesity treatment
center in Taiwan between January 2008 and December 2011.
Of the initial sample, 40 had major complication after surgery
(e.g., small bowel obstruction, complicated marginal ulcer), 3
had incomplete Taiwanese Depression Questionnaire (TDQ)
or Chinese Health Questionnaire (CHQ) data, and 12 refusing
a psychiatric interview. Thus, the final sample included 318
patients.

All patients were screened by a multidisciplinary commit-
tee in our hospital to determine whether they were eligible for
bariatric surgery. The patients underwent a thorough preoper-
ative physical evaluation and completed two questionnaires:
the TDQ and CHQ [7]. The TDQ consists of 18 questions
scored between 0 and 3 points and is designed to be used for
screening clinical depressive disorder [27]. The cutoff point in
the community population was 18/19 points. The CHQ [28] is
a 12-question, 2-reverse questions, 0-1-point questionnaire
used for the screening of Bminor psychiatric disorders^ such
as anxiety disorder. The cutoff point in the community survey
screening for minor mental disorders was 4/5 points.

To avoid false-negative results, we lowered the cutoff
points for the CHQ and TDQ in our clinical practice [7].
Those subjects with CHQ<3 and TDQ<13 were regarded as
having no psychiatric disorders. If either of the two scores was
above the cutoff point (i.e., CHQ≥3, or TDQ≥13, or both) or
there was a history of psychiatric disorder, the subject would
be referred to the psychiatrist for further evaluation. Psychiat-
ric diagnosis was made based on the psychiatrist’s diagnostic
interview, using the Structured Clinical Interview for the

Diagnostic and Statistical Manual ofMental Disorders, Fourth
Edition (DSM-IV). The decision on psychiatric intervention
(pharmacotherapy and/or psychotherapy) and frequency of
follow-up appointments are based on psychiatric diagnosis
and disturbances related to obesity. We chose the proportion
of attended recommended follow-up appointments as the most
suitable measure for purposes of grouping variable. As the
number of attended appointments was not an appropriate in-
dependent variable because the frequency of follow-up ap-
pointments was individualized within the range of 1 to
12 weeks according to the patient’s medication regimen, level
of symptom control, and present level of functioning, the total
number of appointments per patient varied. According to the
standard cutoff value utilized in adherence research [29, 30],
patients who attended above 80 % of their recommended psy-
chiatric treatment and follow-up in a year were classified as
Badherence.^ Patient who missed the follow-up appointment
and had not spontaneously rescheduled missed appointment
within 2 weeks would be recorded as missing the appoint-
ment. Details of the principle of psychiatric evaluation and
intervention for our bariatric patients have been reported pre-
viously [31].

The patients were divided into four groups according to
preoperative psychiatric evaluations and adherence to recom-
mended psychiatric follow-up appointments 1 year after their
bypass surgery. The first group included patients who did not
meet the referral criteria (NMRC) (i.e., patients whose CHQ
and TDQ scores were lower than the cutoff points). The sec-
ond group was composed of patients who did not meet the
psychiatric diagnostic criteria (NMDC) or were suitable for
bariatric surgery without psychiatric treatment (i.e., patients
whose CHQ or TDQ scores were above the cut-off points
but were not given a psychiatric diagnosis or psychiatric treat-
ment recommendations by a psychiatrist). The third group
comprised patients who met criteria for a psychiatric disorder
and were nonadherent (NA) to the psychiatric follow-up. The
fourth and final group consisted of patients who met criteria
for a psychiatric disorder and were adherent (A) to the recom-
mended psychiatric follow-up. This study was approved by
the Institutional Review Board of E-Da Hospital, Taiwan
(EMPR-103-026).

Body Weight and Psychiatric Variables

Data for each patient was collected from the computerized
medical record system in the hospital up to a maximum of
1 year following their bypass surgery. Retrospective data ob-
tained included the following: (1) demography (e.g., age, gen-
der, and educational level), (2) pre-surgical evaluations (e.g.,
BMI, CHQ, and TDQ scores, and psychiatric recommenda-
tions), (3) BMI and percentage of change in BMI (% change
in BMI) values from the date of surgery to 6 and 12 months
post-surgery, respectively. % change in BMI at each
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postreferral visit was derived from the following formula:
(pre-surgical BMI−current BMI/pre-surgical BMI)×100, (4)
the proportion of attended recommended appointments within
this 1-year period. Patients who were recommended to under-
go psychiatric treatment but were lost to follow-up would be
contacted via telephone to ensure that they had received psy-
chiatric treatment at other medical institutions.

Statistical Analyses

All statistical analyses were conducted using IBM SPSS Sta-
tistics version 18. The analysis of variance (ANOVA) test was
used to evaluate differences for continuous variables and the
chi-square test was used to evaluate differences for categorical
variables. Logistic regression was applied to examine the re-
lationship between the grouping variable and % change in
BMI.

Results

Of the 318 patients, 265 (83%) were at the 6-month follow-up
(range 5–7) and 214 (67%) at the 1-year follow-up (range 11–
13) at the obesity treatment center after surgery. There was a
significant difference among the four groups with regard to
follow-up rate (χ2=12.7, p=.005). In the NMRC group, 69/98
patients (70 %) were weighed at the 1-year follow-up; in the
NMDCgroup, 79/120 patients (66%), in the NA group, 38/69
patients (55 %), and in the A group, 28/31 patients (90 %)
were weighed at the 1-year follow-up. Most of the patients
were female. There was no difference among the four groups
with regard to gender distribution, educational level, age, and
preoperative BMI (Table 1). One hundred (31.4 %) of the
patients had at least one axis I psychiatric disorder. Mood
disorders (64 %), anxiety disorders (47 %), and eating disor-
ders (21 %) were the most prevalent categories of psychiatric
disorders (Table 2). In the NA group, three patients had a
psychiatric treatment history and five patients were in psychi-
atric treatment when they received a psychiatric interview for

bariatric surgery. In the A group, eight patients had a psychi-
atric treatment history and one patient in psychiatric treatment
when they received a psychiatric interview for bariatric sur-
gery. Results from one-way ANOVA showed that there was a
significant difference in 6-month % change in BMI (F=3.310,
p=.021) and 1-year % change in BMI (F=3.720, p=.012)
(Fig. 1) among the four groups. Post hoc analyses showed that
the A group exhibited significantly higher % change in BMI
than the NMRC group (p=.021) at 6 months after surgery and
exhibited significantly higher % change in BMI than the
NMRC and NA groups (p=.035 and p=.028, respectively)
at 1 year after surgery.

Multiple linear regression analyses to examine the effects
of the grouping variable (the four groups) on 6-month and 1-
year % change in BMI were conducted by controlling the
effects of age, gender, educational level, and preoperative
BMI. We added the grouping variable to form model 2. The
regression coefficient (beta weight) for the grouping variable
was 0.175 (p=.003) at the 6-month and 0.133 (p=.027) at the
1-year (Table 3) % change in BMI, indicating that adherence
to postoperative recommended psychiatric appointments was
associated with greater BMI loss after bypass surgery.

Discussion

The present study examined the effects of adherence to post-
operative recommended psychiatric follow-up in patients with
morbid obesity and psychiatric disorders and who underwent
gastric bypass onweight loss after 1 year. The results indicated
that morbidly obese patients with comorbid psychiatric disor-
ders who adhere to postoperative recommended psychiatric
follow-up exhibited greater postoperative weight loss. Patient
adherence to treatment is central to good patient outcomes,
perhaps patients who are adherent to psychiatric recommen-
dations may be more willing to be involved in a weight loss
program and thus had better weight loss.

Of the 100 patients with an axis I psychiatric disorders in
our study, 69 % were nonadherent to psychiatric follow-up

Table 1 Preoperative characteristics as a function of the grouping variable during the 1 year after surgery

Characteristics Total (n=318) NMRC (n=98) NMDC (n=120) NA (n=69) A (n=31) p

Preoperative

Gender (% female) 224 (70.4) 70 (71.4) 78 (65.0) 50 (72.5) 26 (83.9) .157

Education, years 13.8 (2.8) 13.9 (3.0) 13.5 (3.0) 13.8 (2.4) 14.8 (2.4) .287

Age (years) 33.3 (9.6) 34.6 (10.8) 33.1 (9.2) 31.7 (9.0) 33.4 (8.0) .272

BMI (kg/m2) 43.5 (7.9) 42.3 (7.7) 44.5 (8.1) 43.4 (7.7) 41.8 (8.3) .253

NMRC patients who did not meet the referral criteria, NMDC patients who did not meet the diagnostic criteria, NA patients who met criteria for a
psychiatric disorder and were nonadherent to postbariatric psychiatric follow-up, A patients whomet criteria for a psychiatric disorder and were adherent
to postbariatric psychiatric follow-up, BMI body mass index
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after bypass surgery. The follow-up rate at the obesity treatment
center of this group (NA) was lower than that of the other
groups so did their % of BMI changes. A recent review [32]
showed that failure to attend follow-up visits was associated
with an increased risk of complications, failure to lose an ade-
quate amount of weight, and poor weight loss maintenance. On
the other hand, adherence to follow-up appointments was asso-
ciated with greater weight loss, even up to 3 years after surgery.
Altogether, adherence to psychiatric recommendations and
follow-up appointments was closely associated with weight
loss outcomes in this population. The NMRC group also ex-
hibited significantly lower % change in BMI than the A group
at 1 year after surgery. Although it was not possible to confirm
the relationship between psychological distress and overweight
in this study, Heinberg et al. speculate that a modicum of body
dissatisfaction and distress about overweight may actually be
beneficial. They argue that the relationship between body im-
age distress and healthy weight-loss behaviors can be illustrated
with a U-shaped curve such that individuals who are complete-
ly satisfied with their bodies may not be motivated to attempt
weight loss [33]. Thus, alternative strategies, such as emphasis

on the health benefits of weight loss, may be needed in order to
motivate relatively non-distressed individuals to achieve and
maintain a healthy body weight [34].

Our findings are consistent with studies suggesting that the
presence of psychiatric disorders should not be an absolute
exclusion criterion for surgery [9]. Moreover, better adherence
to postoperative psychiatric recommendations could result in
better weight outcomes in these patients. The results also
clearly support the importance of screening individuals who
have an axis I disorder before surgery for better weight loss.
Screening of patients with psychiatric disorders could help in
identifying those who would benefit from early interventions.

This study has some limitations that should be mentioned.
First, the analyses were limited to only 1 year of follow-up after
surgery; therefore, our results do not infer the effect of adherence
to psychiatric appointments in the longer term. A longer dura-
tion of follow-up is needed to evaluate the effect of adherence on
weight loss. Further, factors associated with nonadherence to
appointments have not been explored in our study. Staff of the
obesity treatment center (e.g., surgeon, case manager, nutrition-
ist) has sensitivity and awareness in a patient with problematic
emotion or eating behavior, increasing patient education about
the importance of psychological intervention. However, in the

Table 3 Multiple linear regression analyses for the contribution of
grouping variable to 1-year % change in BMI

Predictor B SE β p R2

Model 1

Age −.076 .058 −.014 .194 .262

Gender −.233 1.063 −.014 .827

Educational level .274 .189 .102 .149

Preoperative BMI .444 .063 .461 <.001

Model 2

Age −.068 .058 -.085 .238 .280

Gender −.410 1.056 .024 .699

Educational level .245 .188 .091 .193

Preoperative BMI .446 .062 .463 <.001

Grouping variable 1.062 .478 .133 .027

Fig. 1 The percentage of change in BMI (% change in BMI) for the four
groups at 6 and 12 months after bypass surgery. A group exhibited
significantly higher % change in BMI than the NMRC group at
6 months after bypass surgery. A group exhibited significantly higher %
change in BMI than the NMRC and NA group at 1 year after bypass
surgery. NMRC patients who did not meet the referral criteria, NMDC
patients who did not meet the diagnostic criteria, NA patients who met
criteria for a psychiatric disorder and were nonadherent to postbariatric
psychiatric follow up, A patients who met criteria for a psychiatric
disorder and were adherent to postbariatric psychiatric follow up. *p<.05

Table 2 Prevalence of axis I
psychiatric disorders by groups Total sample of psychiatric patients (n=100) NA (n=69) A (n=31)

Mood disorders (%) 64 (64.0) 42 (60.9) 22 (71.0)

Anxiety disorders (%) 47 (47.0) 35 (50.7) 12 (38.7)

Adjustment disorder (%) 6 (6.0) 5 (7.2) 1 (3.2)

Eating disorders (%) 21 (21.0) 16 (23.2) 5 (16.1)

Psychotic disorders (%) 3 (3.0) 0 (0) 3 (9.7)

Alcohol-related disorders (%) 1 (1.0) 1 (1.4) 0 (0)

Sleep disorders (%) 4 (4.0) 1 (1.4) 3 (9.7)

NA patients who met criteria for a psychiatric disorder and were nonadherent to postbariatric psychiatric follow-
up, A patients who met criteria for a psychiatric disorder and were adherent to postbariatric psychiatric follow-up
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NA group, the follow-up rates at the obesity treatment center
and the department of psychiatry were lower than the other
groups in our study. A previous study [35] suggested that pa-
tients were less likely to be adherent to treatment that required
major behavioral changes, such as smoking cessation, initiation
of individual cognitive-behavioral psychotherapy with a medi-
cation, or initiation of therapy alone. Patients might have per-
ceived that too much personal change or time was needed. It
could be inferred that patients do not understand how severe
depression or substance abuse could interfere with their success;
thus, theymight deny or minimize their symptoms and therefore
did not receive treatment for their behavioral problems. Despite
some studies suggesting that psychological factors affect treat-
ment adherence [34, 36], others have reported that psychological
diagnosis and level of depression or anxious symptomswere not
associated with adherence to preoperative treatment plans [37].
Future research could investigate psychological and behavioral
factors that might affect adherence to psychiatric and obesity
treatment recommendations among bariatric patients and devel-
op tailored interventions to increase adherence.
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