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Abstract

Introduction: Numerous studies have focused on psychological 
assessment of bariatric surgery candidates, aiming to 
identify which psychological variables, including personality 
characteristics, are related to successful surgical prognosis.
Objective: To analyze, by means of a systematic literature 
review, longitudinal studies that investigated personality traits 
and disorders as possible predictors of outcomes in bariatric 
surgery.
Method: PsycInfo, PubMed, and Scopus databases were searched 
for studies published between 2005 and 2015, using the keywords 
“bariatric” AND “personality.” Quantitative longitudinal studies in 
English, Portuguese, or Spanish were selected for review if they 
assessed personality as an outcome predictor of BS in people 
aged 18 years or older.
Results: Sixteen articles were analyzed. The results of this review 
suggest that externalizing dysfunctions might be associated with 
less weight reduction, while internalizing dysfunctions appear to 
be associated with somatic concerns and psychological distress. 
The persistence dimension (of temperament in Cloninger’s 
model) was positively associated with greater weight loss, while 
neuroticism (Five Factor Model) and the occurrence of personality 
disorders were not predictive of weight loss. Furthermore, the 
results indicate a tendency towards a reduction in personality 
disorders and neuroticism scores, and an increase in extroversion 
scores, after BS.
Conclusions: Assessment of personality characteristics, 
whether to identify their predictive power or to detect changes 
during the BS process, is important since it can provide grounds 
for estimating surgical prognosis and for development of 
interventions targeting this population.
Keywords: Personality, bariatric surgery, psychopathology, 
obesity.

Resumo 

Introdução: A avaliação psicológica de candidatos à cirurgia 
bariátrica (CB) tem sido foco de inúmeros estudos com a 
finalidade de identificar quais as variáveis psicológicas, entre 
elas as características de personalidade, que se relacionam ao 
prognóstico cirúrgico.
Objetivo: Realizar uma revisão sistemática através de 
estudos longitudinais que investigaram traços e transtornos de 
personalidade como possíveis preditores de resultados em CB.
Método: Pesquisas nas bases de dados PsycInfo, PubMed e Scopus 
foram realizadas entre os anos de 2005 e 2015, considerando os 
descritores “bariatric” AND “personality”. Foram incluídos estudos 
longitudinais quantitativos, em inglês, português ou espanhol, 
que avaliaram personalidade como preditor de desfecho em CB 
em população com 18 anos ou mais.
Resultados: Dezesseis artigos foram analisados. Os achados 
sugerem que alterações externalizantes podem estar associadas à 
menor perda de peso, enquanto que as alterações internalizantes 
a preocupações somáticas e distúrbios psicológicos; a dimensão 
persistência (temperamento no modelo de Cloninger) foi 
associada positivamente a maior perda de peso, enquanto que o 
fator neuroticismo (Modelo dos Cinco Fatores), e a existência de 
transtornos da personalidade não foram se mostraram preditivos 
de perda de peso. Ainda, os resultados indicam uma tendência 
à redução da prevalência de transtornos de personalidade e 
diminuição dos escores de neuroticismo e aumento dos escores 
de extroversão após a CB.
Conclusões: A avaliação das características de personalidade, 
como poder preditivo ou em suas alterações ao longo do 
processo da CB, torna-se importante a medida que pode auxiliar 
no prognóstico cirúrgico e no planejamento de intervenções 
junto a essa população.
Descritores: Personalidade, cirurgia bariátrica, psicopatologia, 
obesidade.
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Introduction

Bariatric surgery (BS) has come to be considered the 
most effective treatment for achieving sustained weight 
loss and improvements to the comorbidities associated 
with obesity (type II diabetes, cholesterolemia, 
cardiovascular diseases, and others).1,2 The number 
of BS procedures has increased over recent years, 
in line with the increasing rates of obesity all over 
the world. In Brazil, 72 thousand operations were 
performed in 20133 and around 88 thousand in 2014. 
It is estimated that 10% of these were performed by 
the public health system.4 BS is indicated for patients 
who have undergone other weight loss treatments 
without success and who have a body mass index 
(BMI) greater than 40 kg/m2 or BMI over 35 kg/m2 
and associated comorbidities.2

Traditionally, studies that assess BS outcomes have 
primarily focused on percentage of excess weight lost 
(%EWL), on weight reduction, or on BMI, comparing 
preoperative and postoperative data. However, 
other measures are also important for evaluation of 
the procedure’s results, such as improvements in 
associated comorbidities and in quality of life,5 absence 
of complications after surgery, and no requirement for 
reoperation.6

While BS has proven to be an effective procedure 
for a large proportion of those who are treated, there is 
a subset of patients (around 20%) who regain weight 
in the period from 18 months to 2 years after the 
operation.7-9 Maintenance of weight loss is related to 
behavioral changes and the ability to implement lifestyle 
changes, to engagement in physical activities, changing 
dietary habits, and to development of strategies for 
coping and for emotional control unrelated to food.10

In addition to variables related to surgery, 
psychological and emotional factors play an important 
role in maintenance of long-term results. There is 
still no consensus in the literature on which elements 
help or hinder adaptation to the conditions created 
by surgery, or with relation to maintenance of weight 
and improved quality of life.9,11 An understanding of 
predictive variables would be of use to professionals 
who assess candidates for the procedure and could 
provide guidance for interventions in this population.

Among others, the following factors have been 
investigated as predictors of successful procedures: 
sociodemographic characteristics (e.g. age, sex, 
educational level),12 health variables (e.g. weight, 
clinical co-morbidities and psychopathologies),12,13 
support network, coping, personal characteristics, and 
pathological traits (e.g. impulsivity, flexibility).11 Within 
mental health, studies focused on psychopathological 

features have attracted interest, especially because 
it has been found that there is a high prevalence of 
mental disorders in this population.

Rates of clinical disorders (excluding personality 
disorders [PD] and mental deficiency) exceed 
40% among candidates for BS14-16 and psychiatric 
comorbidities are also evident.15,16 Depressive, bipolar, 
anxiety, and eating disorders stand out as the most 
prevalent.14,15,17 While there may be a higher incidence 
of mental disorders in the BS candidate population 
than in the general population, there is a body of work 
showing that symptoms of depression and anxiety,18-20 
psychopathology in general, and eating compulsion20 
improve after the procedure has been conducted.

In a similar manner, the prevalence of PD has also 
been reported to be higher in the population of BS 
candidates than is found in the general population, with 
rates exceeding 20%.16,21,22 While these are elevated 
rates, there is no consensus in the literature with regards 
to associations between personality characteristics or 
psychopathologies and outcomes of BS. The psychological/
psychiatric practice of assessing candidates for BS needs 
empirical evidence to support the indications of which 
patients should be given the procedure, and also to 
identify factors that represent potential risks to patients.

Personality disorders are characterized by the presence 
of inflexible, chronic, and pervasive patterns that are 
stable over time and compromise people’s interpersonal 
functioning.23 The current Diagnostic and Statistical Manual 
of Mental Disorders (DSM-5)23 offers two ways to classify 
PD. The ten disorders listed in the previous version of 
the manual were maintained, and an alternative, hybrid 
model for personality assessment was also proposed. The 
new model offers the possibility of a multidimensional 
assessment of maladaptive personality traits and a clinical 
classification comprising seven disorders, one of which is 
personality disorder – trait specified, in which pathological 
personality traits are identified.

In addition to details of the psychopathologies of PD, the 
literature also covers theories of personality development, 
the healthy and adaptive characteristics of personality, 
and descriptive models of its dimensions or structures. 
A psychobiological model proposed by Cloninger et al.24 
offers an interpretation of the neurobiological bases and 
genetic antecedents of personality. It comprises four 
dimensions of temperament (novelty seeking, harm 
avoidance, reward dependence, and persistence) which 
describe differences between the ways that people deal 
with everyday situations, in particular with novelty, 
danger, punishment, or reward, and three dimensions of 
character (self-directedness, cooperativeness, and self-
transcendence), which exhibit the influence of learning 
and can be regulated by the environment.
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One of the most widely-used, validated, and 
replicated models of personality structure is the Five-
Factor Model (FFM).25 Its five domains are neuroticism, 
extraversion, agreeableness, conscientiousness, and 
openness to experience. The personality traits assessed 
by the five domains are broad and comprehensive, and 
everybody can be placed within the spectrum for each 
of the dimensions.25

Although personality characteristics are considered 
stable and consistent over time, this definition does not 
imply that there are no changes to the dimensions of 
traits. Studies have demonstrated that personality traits 
change in a normative manner within the population, 
and may be triggered by biological issues (e.g. onset 
of adolescence) or even by social situations (e.g. 
professional life).26,27 Since BS is a major procedure and 
significantly changes patients’ lives, a need has been 
identified to determine whether this procedure may 
also be a factor in changing personality characteristics.

There are other interpretations and models of 
personality. However, the models listed above are 
those that have been used in the greatest numbers of 
studies of the BS patient population. In general, studies 
in this population evaluate changes to personality 
profiles and characteristics that are liable to change 
after the surgery or attempt to identify variables that 
are predictive of better or worse outcomes after the 
procedure (which may be in relation to weight loss and 
maintenance, metabolic abnormalities - associated 
comorbidities, quality of life, compliance with medical 
guidance, or other elements).

The objectives of this systematic review were to 
analyze and summarize the results of studies that 
have evaluated PD or traits/profiles in patients who 
have undergone BS. Additionally, an attempt was made 
to understand the relationships between personality 
traits or disorders that are present preoperatively 
and outcomes during the postoperative period and 
changes to characteristics or prevalence of PD between 
preoperative and postoperative periods.

Method

This systematic review was conducted using the 
PRISMA criteria.28 Articles describing longitudinal studies 
were selected on the basis of two criteria: a) they 
assessed personality traits or disorders as predictors of 
outcomes of bariatric surgery, or b) assessed changes 
to personality traits or changes in the prevalence of 
PD between pre-surgical and post-surgical periods. 
PsycInfo, PubMed, and Scopus databases were consulted 
on October 5, 2015, using the keywords “bariatric” AND 

“personality”. The search criterion adopted for all three 
databases was these keywords present in any fields for 
complete articles published from 2005 to 2015.

A database was constructed containing the abstracts 
and duplicate articles were excluded. Abstracts were 
assessed by two independent judges and when they did 
not agree a third judged decided whether the abstract in 
question would be included on the basis of the previously 
defined inclusion criteria. When analyzing abstracts, 
studies were chosen for inclusion that: a) were longitudinal; 
b) assessed personality prior to surgery and related the 
findings to an outcome after surgery; c) investigated 
changes in traits or prevalence of PD; d) were empirical; 
e) were written in English, Spanish, or Portuguese and, 
f) had study populations aged over 18. The strategy for 
abstract selection is illustrated in Figure 1.

The initial search returned 1224 abstracts, 61 published 
in journals indexed on PsycInfo, 364 on PubMed, and 799 
on Scopus. After exclusion of duplicated abstracts, 30 
articles met the eligibility criteria and their full texts were 
read. On reading, it was found that 13 did not meet at 
least one criterion and the data of interest for this review 
were the same in two articles,16,29 so the one with the 
earlier publication date was included and the later article 
was excluded29 (Figure 1). At the end of this process, 16 
articles remained for analysis (one including an errata).

Data were extracted by the lead author and the process 
employed was discussed by the first three authors and 
supervised by the last author. The data extracted were 
related to the study samples (number of participants, 
mean age, BMI before surgery), personality assessment 
instruments, pre-surgical and post-surgical assessment 
times, outcome variable used for analysis of the results 
of BS (related to the predictive personality variables), and 
main results related to the objectives of this review.

All 16 articles included were analyzed to assess their 
methodological quality. The evaluation was conducted 
according to criteria employed previously by García-
Llana et al.30 (adapted from criteria proposed by Berra 
et al.31), and the results are shown in Table 1.

Results and discussion

After selecting articles that met all of the inclusion 
criteria, 16 articles remained to be analyzed. Description 
and discussion of the findings of the review will begin with 
an analysis of the general characteristics of the studies 
selected (the samples studied and points in time at 
which participants were assessed). The results reported 
in the articles will then be presented and analyzed, first 
covering studies that investigated personality traits or 
disorders as predictors of outcomes, and then covering 
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those that assessed changes in personality traits or 
disorders over time.

General description of articles assessed

The samples assessed in the studies varied in terms 
of number of participants from a maximum of 85934 to a 
minimum of 30.35 Among studies that stated the sex of 
participants, the samples were predominantly female, 
which is the case in the majority of studies in this 
area.42-45 In addition to the literature stating that women 
seek health care more than men, it is also important to 
take into account the World Health Organization data 
showing that the prevalence of obesity is higher among 
females than among males.46

The age of participants ranged from 18 to 65 years, 
although 12 studies11,21,22,32-39,41 did not provide this data. 
Similarly, BMI before surgery varied from 30.6 kg/m2 
to 108.7 kg/m2, and 13 articles11,12,21,22,29,32,33,35-39,41 did 
not provide this information. While both these variables 
(age and BMI) varied widely in the sample, the majority 
of articles only mention mean and standard deviation, 
which could compromise readers’ understanding 
of the data. Along the same lines, it should be 

considered that different degrees of obesity interfere 
differently in distinct aspects of life, whether economic 
(spending on treatment), physical (locomotion, 
restrictions to activities), psychological (symptoms of 
anxiety, depression, and eating disorders), medical 
(comorbidities, life expectancy), or social (prejudice, 
discrimination, etc).47

With regard to the type of surgery performed, the 
majority of these studies (10 out of 16) refer to Roux-en-Y 
Gastric Bypass,12,21,22,29,32-34,36,37,39 among other procedures. 
The second most common procedure was Adjustable 
Gastric Band surgery (in six studies).11,14,34,38,40,41

Only two studies specified the period during which 
preoperative psychological/psychiatric assessment was 
conducted,14,21 ranging from 1 to 2 months before surgery. 
Postoperative assessments were conducted at times 
ranging from 1 to 48 months after the procedure and the 
majority (11 studies) conducted an evaluation 12 months 
after the procedure. Three studies12,33,40 assessed patients 
beyond 12 months, just one of which conducted follow-up 
at 36 and 48 months.40 It is notable that in the context of 
personality assessment, few studies conducted long-term 
follow-up of these patients, especially beyond 18 months, 
when the likelihood of weight gain is higher.48

Studies identified by search of databases
(n = 1224)

Number of records after duplicates
removed

(n = 1088)
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Abstracts selected
(n = 1088)

Full text of articles
assessed
(n = 30)

Studies selected for
qualitative analysis

(n = 16)

Records eliminated by
exclusion criteria

(n = 1058)

Full text articles eliminated
(n = 13)

Not longitudinal study (n = 2)
Did not assess personality (n = 7)
Population not bariatric surgery

patients (n = 1)
Sample < 18 years old (n = 1)

Other study focus (n = 2)
Article using duplicated
personality data (n = 1)

Figure 1 - Flow diagram illustrating selection of articles for PRISMA systematic review.
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The majority of articles (13 out of 16) focused on 
assessment of personality characteristics or PD as 
predictors of surgical outcomes, with fewer studies 
investigating changes in personality profile over time. Of 
the studies analyzed, five12,14,21,33,41 conducted analyses 
using the Cloninger et al. psychobiological model,24 
two11,38 based assessment on the FFM,25 four14,21,22,40 
assessed PD, and a further three21,22,40 analyzed 
psychopathological characteristics of personality. One 
article21 investigated both PD and temperament and 
another11 conducted a predictive analysis of personality 
characteristics and changes over time.

Table 1 lists the results of the analysis of the articles’ 
methodological quality. The mean score for the articles 
was 10.1 points (high quality), varying from 7 to 12 
points. Three articles were classified as medium quality 
(5 to 8 points) and 13 were classed as high quality (9 to 
12 points). It is worth highlighting that all of the articles 
analyzed were classified as medium or high, indicating 
good overall methodological quality.

Personality traits or disorders 
(preoperative) and surgical outcomes

Thirteen of the 16 studies assessed focused on 
relating postoperative outcomes to personality traits or 
disorders present in the preoperative period. Three of 
these assessed PD in patients who underwent BS (one of 
them with the intention of controlling PD as a potential 
confounding variable),21 four analyzed psychopathological 
characteristics, five focused on personality assessment 
according to the Cloninger et al. personality model,24 and 
two used the FFM.25 Table 2 lists data for the samples 
studied in the articles reviewed. In turn, Table 3 lists the 
main findings related to the outcome of BS in relation to 
personality characteristics or PD.

The BS outcome variable most frequently analyzed 
in the studies reviewed was weight reduction (Table 3). 
Three studies attempted to detect relationships that would 
predict weight loss and/or treatment compliance variables 
according to presence of PD. Two of these articles21,22 did 

Table 1 - Evaluation of methodological quality of articles analyzed for review

Reference 1 2 3 4 5 6 7 8 9 10 11 12 Total Quality

Agüera et al.12 + + + - - + + + + - + + 9 High

Marek et al.32 - + + + + + + + + + + + 11 High

de Panfilis et al.21 - + + + + + + - + - + + 9 High

Gordon et al.33 + + + + + - + + + + + + 11 High

Marek et al.34 - - + + + - + + + + + + 9 High

da Silva & Maia35 - + + + + + + + + + + + 11 High

Capuron et al.36 + + + + + + + + + + + + 12 High

Lier et al.29 + + + + + + + - + + + + 11 High

Belanger et al.37 - + + - - + + - + + + + 8 Medium

Canetti et al.38 + + + + + + + + + + + + 12 High

van Hout et al.11 - + + + NA + + + + + + + 10 High

Bannen et al.39 - + - + + - - - + + + + 7 Medium

Kalarchian et al.22 + + + + + + + + + + + + 12 High

Pontiroli et al.40 + + + - - + + - + + + - 8 Medium

Leombruni et al.41 + + + + - + + + + + + + 11 High

de Panfilis et al.14 - + + + NA + + + + + + + 10 High

NA = not applicable.
Criteria assessed, as per Garcia-Llana et al.30

Study design and sample selection: 1) Describes inclusion and exclusion criteria for participants; 2) Specifies the sample selection methods; 3) Specifies the 
study design; 4) Provides numbers of potentially eligible participants and/or those initially selected and/or those who accepted and/or those who actually took 
part; 5) If groups were compared, provides information in point 4 for each group.
Definitions and assessment of variables studied: 6) Clearly defines the variables studied; 7) Uses validated instruments or guidelines for the principal 
variables.
Method and analysis of the data: 8) Samples assessed contain at least 30 participants; 9) Statistical tests used are specified; 10) Lost participants and/or data 
are dealt with correctly (or the text at least states that the quality of data was reviewed before statistical analysis).
Quality of results and discussion: 11) Results are clearly described according to the study objectives; 12) The discussion considers practical implications of the 
results and potential benefits for participants.
Quality assessment: low, 1-4 points; medium, 5-8 points; high, 9-12 points.
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not detect a correlation between PD and weight reduction 
at 12 months and the other40 found a negative association 
between narcissistic PD and weight loss and adherence 
to treatment (diet, exercise, percentage attendance at 
consultations). It is clear that although these studies 
conducted their assessments using the same instruments, 
their results are contradictory. It is worth considering that 
their samples are of limited size and studies with larger 
samples need to be conducted.

The difficulty involved in conducting such studies is 
understandable in view of the need for large samples, since 
the estimated prevalence of any type of PD in the general 
population is 9-15% (DSM-5). It should also be taken into 
consideration that the prevalence of PD in clinical samples 
of candidates for BS appears to be higher,49 which has also 
been pointed out in the studies analyzed in this review.21,22,29 
This indication raises concerns about preoperative 
assessment in relation to presence of pathology and the 
postoperative result in these patients.

Among studies that used the Minnesota Multiphasic 
Personality Inventory (MMPI), two37,39 used version 
MMPI-250 and the other two32,34 used version MMPI-
2R51 (the restructured version). The studies employing 
the MMPI-2R only used the substantive scales for 
investigation of relationships with outcomes, whereas 
those that employed the MMPI-2 used both the validity 
scales and the clinical scales. The outcome variables 
assessed in the studies that used the MMPI-2R were 
weight reduction in both, non-adherence in one study, 
and somatic complaints, psychological distress and 
maladaptive eating behavior in the other.

The externalizing dysfunctions domain is related to poor 
control of impulses and low tolerance of frustration52 and it 
was found that this domain had a negative association with 
weight reduction at 12 months and a positive association 
with maladaptive eating behavior at 3 months. According to 
the same findings, a compulsive personality profile was also 
negatively associated with weight reduction.37 Although the 
authors did not describe what they considered maladaptive 
eating behavior to comprise (it is unclear whether they are 
referring, for example, to non-compliance with nutritional 
guidance, to psychopathological eating behavior, bulimia, 
etc.) and the instrument employed to assess it is 
unpublished, it nevertheless appears that patients who 
exhibited dysfunctions in the externalizing domain were 
already exhibiting unhealthy eating behavior at 3 months 
and were more likely not to attend consultations 12 months 
after the procedure.

With regard to this, there are reports in the 
literature that eating compulsion present at preoperative 
assessment is predictive of eating compulsion during the 
postoperative period,53 although there is a tendency for the 
prevalence of eating disorders to reduce after surgery.54 
However, there is not yet consensus between studies with 
regard to predicting weight loss using eating disorders 
at preoperative assessment as predictive variables.45,53-55 
Additional studies that evaluate associations between 
maladaptive eating behavior and weight loss over the 
long term are needed to address this issue.

While externalizing dysfunctions appear to be more 
related to less weight loss and to maladaptive eating 
behavior, internalizing dysfunctions exhibited associations 

Table 2 - Samples in studies that assessed relationships between outcomes of bariatric surgery and personality characteristics or disorders

Article Sample Mean age at T0 (SD) Mean BMI at T0 (SD) Assessment times (in months)
de Panfilis et al.21 49 37.8 (9.9) 46.4 (6.7) T0: 1-2; T1: 12
Kalarchian et al.22 207 45.8 (9.5) 51.4 (9.6) T0: NI; T1: 6 (4 to 8);
Pontiroli et al.40 172 40.7 (0.81) 44.9 (0.51) T0: NI; T1: 12; T2: 24; T3: 36; 

T4: 48
Marek et al.32 498 46.44 (11.58) 47.14 (8.23) T0: NI; T1: 12
Marek et al.34 859 46.33 (11.68) 49.94 (11,05) T0: NI; T1: 1; T2: 3
Belanger et al.37 143 43.24 (9.7) 49.43 (9.13) T0: NI; T1: 1; T2: 2; T3: 3; T4: 6
Bannen et al.39 110 (6 challenging-to-

manage patients *)
NI NI NI

Agüera et al.12 139 40.6 (10.3) 46.3 (6.4) T0: NI; T1: 3; T2: 6; T3: 12; T4: 
18; T5:24

Gordon et al.33 333 35.4 (9.5) 43.3 (4.8) T0: NI; T1: 6; T2: 12; T3: 24; 
T4: CO

Leombruni et al.41 38 39.8 (9.92) 43.52 (5.52) T0: NI; T1: 6
de Panfilis et al.14 35 41.2 (8.3) 45.5 (4.8) T0: ~ 1; T1: 12;
Canetti, et al.38 44 34.2 (10.0) 45.1 (7.7) T0: NI; T1: 12
van Hout et al.11 112 38.8 (8.3) 45.3 (5.1) T0: NI; T1: 24

SD = standard deviation; BMI = body mass index; CO = clinical observation; NI = information not provided; T0 = preoperative assessment; T1-T5 = postoperative 
assessments
* Patients who had 2 of the following criteria: did not attend consultations, did not take supplements, did not follow eating guidance, had physical complications, 
were readmitted.
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Table 3 - Main findings of studies that assessed relationships between outcomes of bariatric surgery and personality characteristics or disorders

Article
Personality 
assessment Variable outcome Main findings

de Panfilis et al.21 SCID-II, 
temperament 
scales of the TCI

%WL PD at T0 (20.4%): paranoid (2%), schizoid (2%), 
narcissistic (4.1%), histrionic (2%), borderline (8.2%), 
obsessive-compulsive (2%), avoidant (4.1%), dependent 
(4.1%). Presence of PD was not associated with %WL at 
T1. On temperament scales, ↑HA and P were associated 
with greater %WL at T1. In the predictive model, ↑P 
predisposed to greater %WL. When classified into 
normative groups by P (low vs. medium/high scores), 
the group with low scores achieved lower %WL than the 
medium/high scoring group.

Kalarchian et al.22 SCID-II Reduction in BMI, %WL, and 
%EWL

28.5% exhibited at least one PD at T0. PD at T0 was not 
related to change in weight at T1.

Pontiroli et al.40 SCID-II Weight loss, compliance with 
diet, rules, and exercises, 
percentage attendance at 
consultations

PD at T0 (11.7%): narcissistic (6.9%), histrionic (1.7%), 
antisocial (1.2%), passive-aggressive (1.2%), dependent 
(0.6%). Narcissistic PD had a negative association with 
weight loss at T1, T2, and T3 and with compliance with 
diet and exercises, overall compliance, and attendance at 
consultations. In a predictive model, narcissistic PD was 
associated with weight loss at T1.

Marek et al.32 MMPI-2-RF %WL, %EWL, non-adherence 
(failure to attend consultation)

↑BXD, RC9, aggression and aggression-revised (T0) were 
associated with lower %WL. ↑BXD, RC4, JBP and Disc-R, 
substance abuse, and aggression (T0) were associated 
with non-adherence. In predictive models, lower %WL 
was associated with ↑BXD, RC9, and aggression and non-
adherence with ↑BXD, RC4, JBP, and Disc-R. 

Marek et al.34 MMPI-2-RF SC, PSD, and MAEB Somatic concerns scales and EID (T0) were correlated 
with SC at T1 and T2. EID measures were associated with 
SC at T2 and with PSD at T1 and T2. EID and BXD scales 
were associated with MAEB at T3. Measures in the domain 
thought dysfunction and some measures of somatization 
were associated with MAEB at T3. 

Belanger et al.37 MMPI-2
MCM-III

BMI MMPI-2: ↑K was predictive of less BMI reduction at all 
assessment times. MCM-II: in a 1-factor predictive model, 
↓C was predictive of greater BMI reduction (T1). In a 
2-factor model, ↓C and ↑schizotypal were predictors of 
BMI reduction at T2 and T4 and ↓C and ↑schizoid were 
predictors of BMI reduction at T3.

Bannen et al.39 MMPI-2 Challenging-to-manage 
patients*

Challenging-to-manage patients had ↑VRIN, F, Fb, and Fp 
and ↓K and S (validity scales) and ↑depression and paranoia 
(clinical scales). 

Agüera et al.12 TCI-R WL (50% or greater of EW) and 
metabolic results

↑C was associated with losing more than 50% of EW and 
with %EWL (predictive model), but was not predictive of 
comorbidities during the postoperative period.

Gordon et al.33 TCI %EWL (weight at T0 – 
postoperative weight) x100/
EW T0

↓P associated with less WL at T3 and posterior consultation. 
P and NS were positively and ST was negatively correlated 
with WL at T2 and T3. In CO beyond 24 months, P 
remained predictive of greater %EWL.

Leombruni et al.41 TCI BMI, vomiting, and bulimic 
behavior 

Greater WL was associated with ↑SD. Patients with ↑ST had 
a stronger tendency towards less vomiting (≤ 1 per week).

de Panfilis et al.14 TCI BMI reduction: BMI at t0 – BMI 
at t1

P had a positive association with reduction in BMI.

Canetti, et al.38 Brief version of N 
scale (NEO-PI-R)

WL, QoL, mental health, 
psychological stress, and 
wellbeing

N did not predict any of the variables studied. 

van Hout et al.11 DPQ (N and SA 
scales)

EWL, excess BMI lost, and QoL Did not predict weight or BMI reduction or improved QoL.

↑ = higher scores; ↓ = lower scores; %WL = percentage weight lost; %EWL = percentage excess weight lost; SD = self-directedness; SA = social anxiety; ST 
= self-transcendence; NS = novelty seeking; BXD = behavioral/externalizing dysfunction; C = compulsive; MAEB = maladaptive eating behavior; Disc-R = 
disconstraint-revised; DPQ = Dutch Personality Questionnaire; PSD = psychological distress; EID = emotional/internalizing dysfunction; HA = harm avoidance; 
EW = excess weight; F = infrequency; Fb = final test infrequency ; Fp = infrequent psychopathology; BMI = body mass index; JBP = juvenile behavior problems; 
K = defensiveness; MCM-III = Millon Clinical Multiaxial Inventory-III; MMPI-2RF = Minnesota Multiphasic Personality Inventory - Restructured Form; N = 
neuroticism; NEO-PI-R = NEO Personality Inventory-Revised, NI = information not provided; CO = clinical observation; P = persistence; WL = weight lost; SC = 
somatic concerns; QoL = quality of life; RC4 = antisocial behavior; RC9 = hypomanic activation; S = superlative self-presentation ; SCID-II = Structured Clinical 
Interview for DSM-IV Axis II Personality Disorders; T0 = preoperative assessment; T1-T5 = postoperative assessments; TCI = Temperament and Character 
Inventory; PD = personality disorders; VRIN = variable response inconsistency.
* Patients who had 2 of the following criteria: did not attend consultations, did not take supplements, did not follow eating guidance, had physical complications, 
were readmitted.
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with somatic complaints and psychological distress. Once 
more, the authors do not describe the outcome variables 
(somatic complaints and psychological distress), but it 
appears to make sense that internalizing dysfunctions, 
i.e. those that are expressed internally and are normally 
characterized by sadness, anxiety, withdrawal, excessive 
worrying, and fears,56 would be associated with emotional 
distress and concerns.

Two studies37,39 diverged in terms of the validity 
scales. Belanger et al. found an association between 
higher K scores (indicative of greater resistance to 
revealing personal information) and less BMI reduction 
at all assessment times, while Bannen et al.39 found 
a negative association between both this factor and S 
(superlative self-presentation) and belonging to a group 
of challenging-to-manage patients. Bearing in mind 
the characteristics associated with the other validity 
scales, it is possible that hypersensitivity to criticism, 
difficulties solving problems, and higher scores for 
stress and depressive symptomology may be associated 
with worse compliance with guidance and attendance at 
follow-ups during the postoperative period.39

Persistence was the factor of temperament that 
exhibited the greatest consistency with weight loss during 
the postoperative period, detected by three out of five 
articles that assessed personality using the Cloninger 
psychobiological model.14,21,33 The persistence factor 
relates to persistence in an action, despite an absence of 
reinforcement. In view of the populations being studied 
– people who have undergone BS – it is understandable 
that adherence to physicians’ instructions, nutritional 
guidance, and advice on physical activity in the face 
of reductions in weight loss over time is essential for 
achieving the long-term objectives.

It has been documented that the initial weight loss, 
together with external reinforcement (compliments, 
comments), is in itself highly gratifying for patients.48 
However, these reinforcements are attenuated over time 
and it is possible that the persistence personality trait helps 
in maintenance of the behavior acquired, as was seen 
in a study that indicated that even 24 months after the 
procedure this trait remains predictive of weight loss.33

With reference to other factors of temperament, 
in isolation, two articles found positive correlations 
between novelty seeking33 and harm avoidance21 and 
weight loss at 12 months. The factor reward dependence 
was not correlated with any of the outcomes in any of 
the articles reviewed.

Among the dimensions of character, self-transcendence 
was identified in two articles as a predictor of the 
outcome of surgery. In one of them33 it was associated 
with lower weight loss at 12 and 24 months and in the 
other41 with a lower likelihood of vomiting at 6 months. 

Neither study found associations with weight loss at 6 
months. While these results are not contradictory, they 
are in opposite directions. Considering that the sample 
in one of these studies was small41 and that other 
articles12,14,21 did not detect these associations, it can 
be concluded that there is no consensus in relation to 
self-transcendence and outcomes of weight reduction 
or bulimic behavior/vomiting.

Just two articles associated the other two factors 
that comprise the Character dimension of the Cloninger 
model with weight loss, cooperativeness in one12 and 
self-directedness in another.41 These characteristics of 
character do not appear to be determinants of weight 
loss in patients who underwent BS.

Two studies investigated the characteristics of 
personality according to the FFM as predictors of 
weight loss, quality of life,11,38 psychological stress, and 
wellbeing.38 Neither the Social Anxiety factors from the 
Dutch Personality Questionnaire (DPQ) nor neuroticism 
from the DPQ or the NEO-PI-R had predictive power for 
any outcome in these studies.11,38 Longitudinal studies 
that conducted follow-up of patients who underwent 
BS have indicated a reduction in neuroticism scores 
after surgery.11,36 It is possible that these findings 
reflect this change, although the small sample size in 
one of these studies should be taken into account.

When interpreting the findings of personality 
characteristics or PD as predictors of the results of 
BS, it must be considered that the samples of the 
studies reviewed all comprised participants who 
had the indications for this surgical procedure. This 
implies a sampling bias, since it is possible that 
participants with severe personality symptoms or 
disorders were refused the procedure or were given 
some other treatment prior to BS. As such, the 
severity of pathology would have been considered 
during clinical assessment for referral of patients 
for BS, since it interferes in patients’ capacity for 
discernment, decision making, and compliance with 
guidance provided by the multidisciplinary team.57,58 
The importance of predictive studies of personality 
related to non-adaptive or risky eating behaviors and 
surgical complications should also be highlighted.

Changes in personality traits or disorders 
after bariatric surgery

Four of the 16 studies reviewed attempted to 
understand changes to personality traits or disorders 
between preoperative and postoperative periods (Table 
4). One of these29 assessed changes in the prevalence 
of PD and the other three11,35,36 investigated changes in 
the characteristics of personality assessed by the FFM.
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Only one study29 analyzed changes in the prevalence 
of mental disorders over time. The reason that 
researchers have invested little in studying personality 
psychopathology is possibly that they consider it to 
be a construct that is more stable over time, with less 
flexible and more pervasive patterns,23 that would be 
less likely to change, in addition to the need for large 
samples (as mentioned above).

In contrast with what was expected, Lier et al.29 reported 
a reduction in general personality psychopathology 1 year 
after the surgical procedure, particularly in avoidant PD. 
Since BS is a major procedure that results in significant 
changes to the physical appearance of patients, who 
report improved self-esteem and reduced anxiety,19,43 
and bearing in mind the characteristics of avoidant PD 
(increased sensitivity to criticism, fear of ridicule, feelings 
of inferiority, avoidance of intimacy, among others), it 
might be expected that this pathology could be resolved.

The study investigating change in the prevalence of PD 
reviewed here29 indicated that there were more patients 
with PD from Cluster C (avoidant PD, dependent PD, and 
obsessive-compulsive PD) at preoperative assessment, 
whereas other studies have detected a higher incidence 
of patients with PD from Cluster B (especially borderline 
PD, histrionic PD, and narcissistic PD).21,40

With regard to changes in personality traits, 
specifically the neuroticism factor, one study35 reported 

no changes and two studies11,36 exhibited a significant 
reduction from the preoperative to postoperative periods 
(at 12 and 24 months, respectively). High scores for the 
neuroticism factor are related to emotional instability, 
susceptibility to anxiety, rage, depression, and impulsive 
acts.59 According to the studies analyzed, it appears that 
there is a tendency towards better emotional stability 
after the surgical procedure, which could be associated 
with the metabolic changes related to surgery. One 
study found that a reduction in markers of inflammatory 
processes (interleukin-6 and high sensitivity C-reactive 
protein) mediated the reduction in scores for anxiety and 
depression.36

The extraversion factor increased in one of the 
studies35 and the social anxiety factor from the DPQ 
reduced after the surgical procedure. Although one of 
the studies did not detect this change, it is possible 
that undergoing the surgery, and especially the weight 
reduction and improvement in mood symptoms, make 
people more likely to engage in a greater number of 
social relationships because they feel more confident 
and have higher self-esteem.

The factors conscientiousness, agreeableness, and 
openness to experience were only investigated in one 
of the studies.35 The authors observed an increase 
in conscientiousness and agreeableness, but not in 
openness to experience.

Table 4 - Studies that investigated changes in personality traits or disorders over time

Article Sample
Mean age 
at T0 (SD)

Mean BMI 
at T0 (SD)

Personality 
assessment

Assessment 
times (in 
months)

Outcome 
variable Main findings

da Silva & 
Maia35

30 39.17 (8.81) NI NEO-FFI T0: NI
T1: 6
T2: 12

Changes to 
factors of 
NEO-FFI

Significant increase in dimensions 
C, E, and AG from T0 to T1 and 
T0 to T2. N and O exhibited 
significant differences between the 
different assessment times.

Capuron, 
et al.36

101 (70 at 
12 months)

37.8 (11.2) 48.8 (9.2) NEO-PI-R (N 
and E scales)

T0: NI
T1: 12

Changes to 
factors of N 
and E

N (anxiety, depression, self-
consciousness, and impulsivity) 
was significantly lower at T1. 
There was no significant change 
in E.

van Hout 
et al.11

112 38.8 (8.3) 45.3 (5.1) DPQ (N and 
SA scales)

T0: NI
T1: 24

Changes to 
N and SA

N and SA reduced from T0 to T1 
(but remained “average”).

Lier et al.29 87 (141 at 
preoperative 
assessment)

41.3 (10.3) 45.3 (5.2) Short 
Norwegian 
version of 
the SCID-II

T0: NI
T1: 12

Change in 
prevalence 
of PD

Among 87 participants who 
attended at T1, 22% had had 
at least 1 PD at T0 (Cluster A: 
5%; Cluster B: 1%; Cluster C: 
21%, 15% avoidant PD). At T1, 
the PD rate was 8% (Cluster A: 
1%; Cluster B: 0%; Cluster C: 
8%, 7% avoidant PD. There was 
a significant reduction in the 
prevalence of any PD from T0 to 
T1 and of avoidant PD.

O = openness to experience; AG = agreeableness; SA = social anxiety; C = conscientiousness; SD = standard deviation; DPQ = Dutch Personality Questionnaire; 
E = extraversion; BMI = body mass index; N = neuroticism; NEO-FFI = NEO Five Factor Inventory; NEO-PI-R = NEO Personality Inventory-Revised; NI = 
information not provided; SCID-II = Structured Clinical Interview for DSM-IV Axis II Personality Disorders; T0 = preoperative assessment; T1-T2 = postoperative 
assessments; PD = personality disorder.
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A meta-analysis that investigated normative changes 
in personality traits found that conscientiousness, 
extraversion, and emotional stability increase at the 
start of adulthood. Furthermore, it found that there was 
an increase in openness to experience in adolescence 
and a reduction in later life.60 It is therefore understood 
that there is a normal pattern of personality change that 
is age dependent. The articles analyzed in this review did 
not control for normal changes in personality, which could 
have increased the information available with relation to 
the impact that BS has on change in personality traits.

Final comments

This review analyzed articles with a longitudinal 
design that investigated outcomes of BS according to 
personality characteristics or disorders or assessed 
personality changes from preoperative to postoperative 
assessments. Although a very wide-ranging search of 
three different databases was conducted, it is possible 
that some relevant studies may have been omitted 
because of the inclusion criteria chosen or because they 
were listed on different databases.

The main findings of this review indicate that lesser and 
greater degrees of weight loss during the postoperative 
period are associated, respectively, with externalizing 
dysfunctions and characteristics of persistence that are 
present at preoperative assessment; while postoperative 
emotional or psychological disorders were associated 
with emotional or internalizing dysfunctions. After the 
surgery, it is possible that there are improvements in 
some PD, indicated by reductions in their prevalence 
rates; easier social relations (increased extraversion 
scores), and greater emotional stability (reduction in 
scores for neuroticism). According to these findings, it is 
concluded that preoperative assessment of personality 
characteristics as part of predictive investigations 
and longitudinal follow-up of their characteristics and 
prevalence can help with understanding the different 
surgical prognoses. It should be highlighted that greater 
investment is needed in studies of outcomes beyond 
those restricted to issues of weight.
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