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Abstract

Background: Obesity is a chronic disease that causes several medical and psychiatric complications. There are plenty of
pharmacological and non-pharmacological therapies for obesity treatment. Bariatric surgery is one of the most efficient non-
pharmacological treatment for morbid obesity; however, several psychological factors affect the success of bariatric surgery. This
study aims to evaluate personality characteristics and eating attitude relationship with the success of bariatric surgery.

Methods: This study was carried out on 75 patients with obesity who were candidates of bariatric surgery in the obesity clinic of
Rasoul-e-Akram Hospital in Tehran. The patients were asked to fill the TCI and EAT-26 questionnaires before and after the surgery.
Statistical analyses were performed using the SPSS-23 applying T-test, Mann-Whitney tests and Pearson and Spearman's correlation
coefficient. The significance level was set at 0.05.

Results: Seventy-five patients, including 13 men and 62 women, were assessed through this study. The
mean of the BMI of the participants was 44.7 prior to the surgery and 30 after the operation. Personality characteristics and eating
attitudes had no significant relationship with the success of bariatric surgery.

Conclusion: Although the eating attitude and personal characteristics of the bariatric surgery candidates before the surgery was not
related to the outcome of the surgery, they should be considered in post-operational psychological assessments.
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Introduction

Obesity is a chronic disease recognized with fat accu-
mulation in the body. Typically, obesity is determined by
means of BMI (Body Mass Index) (1). According to the
AHA (American Heart Association) classification, obesity
is defined as BMI higher than 30 (2). Although the com-
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plications of obesity are generally physical, the psycho-
logical consequences such as lacking self-confidence,
depression, anxiety, and degradation of the social and
economic status are also prevalent.

In addition, obesity has a high rate of comorbidity with

1What is “already known” in this topic:

There seems to be a correlation between personality traits and
eating attitude with the outcome of obesity surgery, although
different studies have shown contradictory results.

— What this article adds:
The results showed that there was no relationship between

personality traits, food attitude, and success of bariatric
surgery. It seems that revision of psychiatric evaluations before
bariatric surgery is needed and adopting a supportive approach
instead of eliminating patients with psychiatric problems and
focusing more on providing psychological services after
surgery is suggested.
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some psychiatric disorders such as eating disorders, sub-
stance use disorders, anxiety disorders, mood disorders,
personality disorders, attention deficit and hyperactivity
disorder, and post-traumatic stress disorder (1).

Obesity increases medical costs for both the individual
and the community. For example, the cost of an obese
person pays for his medical problems is 42% higher than
the normal weight person. The high BMI (BMI> 30) ac-
counts for 9.1% of the cost of health services in the United
States and is estimated to reach 16% by 2030(1). Regard-
ing the individual and community costs of obesity, one of
the health priorities is the management of this chronic
disease.

There are various invasive and non-invasive treat-
ments for obesity. Bariatric surgery is indicated for the
patients with BMI equals or higher than 40, who have
failed in diet therapy or for those with BMI equals to 35 to
40, who have some special medical comorbidities. While
bariatric surgery can improve some of the obesity-related
complications such as diabetes, hypertension, sleep apnea
and arthritis, the risk of surgical failure is still considera-
ble; for example, 15% of the individuals achieved signifi-
cant weight gain 3 years after gastric bypass surgery be-
cause of an improper diet (2).

Given the risk and cost of surgery, it is very important
to increase the chance of surgery success by considering
its related factors. Some studies have shown a possible
relationship between the outcome of bariatric surgery and
psychological factors such as personality characteristics
and eating habits (3-6).

Personality refers the characteristics that change the
patterns of thinking, feeling and behaving. Temperament
is the hereditary part, and character is the acquired part of
the personality (7). There seems to be a correlation be-
tween personality traits and the outcome of obesity sur-
gery, although different studies have shown contradictory
results (8, 9).

Two studies carried out by Chiara De Panfilis et al. and
Gordon et al have shown a significant correlation between
the perseverance and the BMI reduction after obesity sur-
gery; however, no significant correlation between person-
ality characteristics and outcome of bariatric surgery was
found in some other studies (3, 5, 10, 11).

The other important factors that are assumed to affect
the outcome of the obesity surgery are eating habits and
attitude. Some studies have described that the anatomical
changes after surgery can help to correct eating habits by
setting some physical limitations. Pre-operative eating
habits do not play a significant role in the outcome of sur-
gery (12-14), while some other studies have shown oppo-
site results (15).

The psychological assessment is included in most pre-
surgery evaluation protocols; for example, in 90% of bari-
atric surgeries performed in the Netherland , a mental
health specialist has been involved (16). The precise dis-
cernment of the psychological factors which are correlated
with the outcome of bariatric surgery can be used as a
guide to plan such assessments.

Previous studies have shown that eating disorders and
eating habits are culturally dependent. Moreover, the cul-
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ture in which one grows up affects personality traits such
as collectivism, individualism, complexity, tightness and
openness (17).

According to the contrary results of the previous studies
and regarding the impact of cultural issues on psychologi-
cal factors, we conclude that more studies are needed,
especially in different countries. The present study aimed
to examine the possible relationship between the personal-
ity traits and eating attitude with the outcome of bariatric

surgery.

Methods

This was a prospective, observational, follow up study.
All of the patients were admitted to the outpatient obesity
clinic of Rasoul-e-Akram hospital, a training hospital af-
filiated to Iran University of medical sciences.

The study was carried out on 93 candidates of bariatric
surgery after approval by the ethical committee of Iran
University of Medical Sciences, Tehran, Iran. All the par-
ticipants were informed about the conditions of the study.
Only candidates who expressed their informed consent
and were older than 18 years old were included. Uncor-
rected hormone problems like adrenal or thyroid dysfunc-
tion and major psychiatric disorders were exclusion crite-
ria. Roux-en-Y gastric bypass was performed by one sur-
geon (Abdolreza Pazouki, M.D.) at Rasoul-e-Akram hos-
pital.

Psychiatric evaluation of all patients was done through
the Structured Clinical Interview for DSM-IV Axis I Dis-
orders (SCID-I) by a psychiatrist who was a faculty mem-
ber of Iran University of Medical Sciences.

A week before surgery, the BMI of the patients was
calculated. In addition, the personality of the patients was
assessed by the Temperament /Character Inventory (TCI),
moreover Eating Attitudes Test (EAT-26) was employed
to evaluate eating attitude. One year after the operation, a
follow-up visit was set up with each patient.

The post-operative evaluation included the outcome of
the surgery, assessed by Bariatric Analysis and Reporting
Outcome System (BAROS) and the eating attitude evalu-
ated by the EAT 26.

Statistical analyses were performed using the SPSS-
23. According to the distribution of data by using the data
distribution chart and the Kolmogorov-Smirnov test, the
appropriate test was selected. T-student, Mann-Whitney
tests and Pearson and Spearman's correlation coefficient
were applied to evaluate relationships between variables.
To determine the significance of the differences, the alpha
error was considered to be 0.05.

Measures

Temperament and Character Inventory (TCI): TCI was
developed by Robert Cloninger and was designed to de-
termine personality temperaments and characters. This
questionnaire evaulates seven dimensions of personality
traits (including harm avoidance, novelty seeking, reward
dependence, persistence, cooperativeness, self-
directedness, and self-transcendence) that are implement-
ed through 125 questions.

The validity and reliability of the Persian version of this
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questionnaire was reported by Kaviani et al. The
Cronbach's alpha for each dimension was demonstrated as
follows: NS=0.86, HA=0.88, RD=0.73, P=0.79, CO=0.86,
SD=0.86, and ST=0.86. Also the validity coefficients
were reported as follows: NS=0.75, HA=0.72, RD=0.87,
p=0.9, CO=0.76, SD=0.66, and ST=0.86 (18).

Eating Attitudes Test (EAT-26): The primary version of
the Eating Attitudes Test was provided by Garner et al. in
1979 with 40 phrases. The authors decided to shorten the
items to 26 in 1982. The recent edition has been applied
through many studies and has been a useful screening tool
with high validity and reliability to assess eating disorder
in different populations.

EAT-26 included 3 subscales: dieting, bulimia and
food preoccupation, and oral control. The cutoff point of
20 or more is addressed as the high risk for the eating dis-
orders (19).

Previous studies demonstrated validity and reliability of
the Persian version of the questionnaire (20).

Bariatric Analysis and Reporting QOutcome System
(BAROS): This questionnaire is used for assessing the
outcome of bariatric surgery. It defines five outcome
groups (failure, fair, good, very good, and excellent) based
on the scoring of three main subscales, including percent-
age of excess weight loss, changes in medical conditions,
and quality of life (21, 22).

The Persian Structured Clinical Interview for DSM-1V
axis I disorders (SCID-I): 1t is a diagnostic instrument
which should be administered by a clinician. The Persian
version was shown to have acceptable reliability, validity
and feasibility on a large sample of Iranian patients; it was
used to exclude the patients with major psychiatric
comorbidities (23).

Results

From the 93 patients, only 75 patients completed the as-
sessment one year after the surgery. Five patients decided
to not undertake the operation and 13 did not attend fol-
low up visit due to various reasons. The final sample in-
cluded 13 males (17.3%) and 62 females (82.7%) with a
mean age of 39.2+11.9 years. The median age was 37 and
the range was between 18 and 72 years old. 26.7% of the
participants were single and 70.7% were married and the
rest (2.6%) were widowed or divorced. Among the partic-
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ipants, 21.3% were smokers.

The average BMIs of the studied patients before and
one year after the surgery were 44.7+7.2 kg/m? and
30£6.6 kg/m?, respectively. Pearson correlation coeffi-
cient between pre-operative BMI and post-operative BMI
was -0.734 (p<0.001) and between pre-operative BMI and
percentage of weight loss was -0.533 (p<0.001).

In terms of the outcome of bariatric surgery, the mean
of total score of Baros, one year after surgery, was 4.2+2.2
(ranged from 2.4 to 8.7). According to the Baros’s score, 8
patients (10.7%) had surgical failure.

Regarding the changes in medical conditions after the
surgery, 3 patients (4%) reported exacerbation of their
previous diseases, and 21 (28.2%) did not report any
changes in their medical condition. Besides, 30 patients
(40.0%) reported some improvement, 16 patients (21.3%)
reported recovery from at least one disease, and 5 (6.7%)
reported the recovery from all previous diseases.

The mean scores of different dimensions of personality
traits ~were obtained using the Temperament
and Character Inventory (TCI).

As shown in Table 1, there is no significant correlation
between the score of the seven personality dimensions and
Baros global score after surgery.

One year after surgery, the score of oral control and to-
tal score of the EAT-26 questionnaire were significantly
higher than the pre-operative score (p<0.001), but the
scores of diet and bulimia items did not change signifi-
cantly (p-values were 0.380 and 0.329 respectively).

As shown in Table 2, the pre-operative total score of
of EAT-26 questionnaire and it’s subscales did not show
considerable correlation with Baros total score.

Discussion

The mean of BMI was 44.7 prior to the operation and 30
one year after the surgery. The reduction of BMI was sta-
tistically significant and demonstrated the efficacy of the
operation on the BMI over a year.

Out of 16 smokers, only 5 kept on quitting smoking one
year after surgery. Regarding the fact that smoking in-
creases the risk of gastric complications such as dyspepsia
and ulcers, it can be a considerable issue for clinicians to
assess smoking in the follow up sessions.

The Pearson correlation coefficient between the pre-

Table 1. Correlation between temperament and character, and Baros global score

Temperament/ Character Mean £SD Pearson coefficient (r) P-value
Harm Avoidance 74 +£4.0 -0.106 0.367

Novelty seeking 8.3 #£3.1 -0.077 0.510

Reward Dependence 9.6 £2.4 0.055 0.642
Persistence 33+14 0.076 0.519
Self-directedness 149 +5.3 -0.025 0.832
Cooperativeness 18.6 £3.0 -0.034 0.774
Self-transcendence 10.6 £2.9 0.119 0.308

SD, standard deviation

Table 2. Pearson/Spearman correlation coefficients between the pre-operative score of EAT-26 and Baros total score

Subscales of EAT-26 Mean £SD Correlation coefficient (r) P-value
Dieting 11.8 6.1 0.112 0.337
Bulimia and food preoccupation 1.5£2.1 0.151 0.196
Oral control 29 +29 -0.145 0.214
Total score 16.2 £9.2 0.085 0.470
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operation BMI and the weight loss ratio was -0.553 that
shows that lower BMI scores will result in more weight
loss ratio, which have consistency with the previous stud-
ies (24, 25).

Regarding the EAT scores, the mean of dieting subscale
was 11.8 before and 10.9 one year after the surgery which
was not statistically significant. It is interesting that de-
spite notable weight loss, preoccupation about dieting was
not changed, perhaps because of weight regain fear.

In spite of our expectation, the Bulimia’s score after
the surgery does not show remarkable decrease. One of
the main phrases of Bulimia score in EAT-26 is “after
meal vomiting”, which may be considered as a purging
method. Since nausea and vomiting may be common fol-
lowing bariatric surgery, the lack of significant change in
Bulimia score would be understandable.

The average score of oral control increased from 2.9
to 8; it shows that bariatric surgery improves the control
over eating and reduces the meal volume. Some phrases in
oral control subscale about the recent weight loss may also
count as the causes for score growth of oral control. In
contrast to our study, in Guerdjikova et al. study, investi-
gating mechanisms that are supposed to help overcoming
emotional eating, was not changed 6 months after surgery
(206).

The average total score of the eating attitude question-
naire was increased significantly after the operation,
which is reasonable according to the increased score of
oral control subscale.

Unexpectedly, the scores of eating attitude before sur-
gery did not have significant correlation with the post-
operation outcome which complies with some studies, but
is incompatible with results of some other studies. For
example, the results of the study of Colles et al. conducted
on 129 patients using QEWP-R (Questionnaire on Eating
and Weight Patterns-Revised), is in contrary to our study;
they reported that pre-operative grazing has significant
negative correlation with the post-operative weight loss
ratio (15). That contradiction can be explained by the dif-
ferent questionnaires used for assessing the eating habits.
For example, Colles et al. only applied BMI for the evalu-
ation of surgery outcome, while in the present study Baros
was exploited which excludes weight changes but includes
other domains such as medical conditions and quality of
life.

Although some studies suggest that comorbidity of eat-
ing disorders should be considered as a contraindication
for the bariatric surgeries, some others such as Dymek et
al. study reported that there isn’t any significant correla-
tion between pre-operative grazing and weight loss ratio 6
months after the surgery (12). Likewise, in Powers et al.
study which has been carried out on 116 patients, 18
months after the operation no significant correlation be-
tween pre-operative eating disorders and weight loss was
observed (13). These studies suggest that the surgery itself
may reduce the pathological eating habits but the opera-
tion outcome does not link to the pre-operational eating
disorders. Since we measured the eating habits and not
eating disorders, one of the causes that we have not found
any correlation between the surgery's success and eating
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habits may be related to the assessment method.

According to the results of current study, personality
traits did not have any significant correlation with the suc-
cess of the surgery. Incompatible with the current study, in
Aguera et al. research carried out on 139 patients using
TCI, the patients with high scores in cooperation scale lost
more weight 2 years after the surgery (27). Additionally,
studies performed by Panfilis et al. and Gordon et al. re-
spectively carried out on 49 and 333 patients by TCI ,
have shown that greater score in persistency is correlated
with more weight loss after the surgery (3, 5). Further-
more Shiri et al (28) reported that bariatric surgery could
improve personality aspects such as sense of personal
strength and interpersonal relationships.

In contrast with the above mentioned works, in the
study done by Van Hout et al. which was carried out on
112 candidates of bariatric surgery using the Dependent
Personality Questionnaire (DPQ), no significant correla-
tion among the subscales of personality, weight loss, and
development of quality of life was detected (11). Besides,
in Canetti et al. study performed on 44 patients over one
year using the NEO Personality Inventory, there was no
significant correlation between the subscales of personali-
ty and post-operative weight regain (10). The diversity of
conclusions could be rationalized as the following: Vari-
ous studies, including the current study, have used differ-
ent methods to evaluate the surgical outcomes and this
may cause variation in the results

In addition, duration of the follow up in the current
study was one year that is not long enough to evaluate the
role of psychological factors. Some studies reported that
pathological eating behaviors have improved after bari-
atric surgery, but they gotworse in long term significantly
(29).

Furthermore, it seems that other factors such as sur-
geon's skill, surgical techniques and complications play
important role in the surgical outcome.

Moreover, some variables not considered in the current
study, like life style, exercising, compliance, family sup-
port and other medical, social and psychological variables
can influence the results and the majority of our sample
were female.

Planning more studies using psychiatric interview with
longer follow up duration and more intervening variables
is recommended.

Conclusion

Although the eating attitude and personal characteristics
of the bariatric surgery candidates before the surgery does
not predict outcome of the surgery, they should be consid-
ered in post-operational psychological assessments.
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