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Abstract

Objective: Evaluating the association between pre-operative psychological and behavioral characteristics and high levels of 
excess weight in the first 4 years after bariatric surgery using scales for evaluating behavior and the general physical and 
psychological health of patients.
Methods: The study included 66 women and 14 men (mean age: 41.0 ± 10.9 years) who underwent bariatric surgery for 
weight loss. To identify psychological and behavioral characteristics related to post-operative weight outcomes, the Millon 
Behavioral Medicine Diagnostic (MBMD) assessment and General Health Questionnaire (GHQ) were used. A linear mixed 
model for repeated measurements was used for defining the association between scores and poor outcomes in the first 4 years 
after surgery.
Results: The scales Anxiety–Tension, Depression, Guardedness, Dejected, and Spiritual Absence from the MBMD were 
significantly associated to higher levels of post-operative excess weight. In the GHQ, the scales Performance Diffidence and 
Death Ideation were significantly associated to high levels of excess weight in the first 4 years after the surgery.
Conclusions: A set of pre-operative psychological characteristics can be related to high levels of excess weight following 
bariatric surgery. Therefore, effective assessment of these factors is necessary to facilitate the planning of supportive 
psychological interventions in order to promote the adherence of the patient to a long-term weight loss plan.
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Introduction

Obesity has emerged as a health concern of epidemic 
proportions across countries. The bariatric surgery is a well-
known effective treatment option for weight loss, and Roux-
en-Y gastric bypass (RYGB) is one of the most commonly 
performed techniques. RYGB decreases stomach volume, 

reduces absorption of nutrients, and promotes satiety via 
the release of incretins [1]. The technique can result in the 
sustained reduction of body mass index (BMI) within 10 
years after surgery. Furthermore, it can lead to remission 
from obesity-related co-morbidities [2], and improvement 
in quality of life [3]. However, a comprehensive follow-up by 
a multidisciplinary team, such as medical, nutritional, and 
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psychology experts, is necessary, during the pre- and post-
operative periods in order to promote successful weight 
loss outcomes [4]. Specifically, psychological assessments 
can be useful in identifying psychological and behavioral 
characteristics that may be related to weight loss outcomes. 
In this regard, early identification of such characteristics may 
enable physicians to focus their efforts on patient-specific 
issues [5].

A weight nadir can typically be achieved at 18–24 
months after a gastric bypass surgery. However, patients are 
at risk of regaining weight in the long term, particularly in the 
first 2 years post operation [1,6]. The percentage of excess 
weight loss is calculated by (weight loss/excess weight) × 
100, in which excess weight consists of pre-operative weight 
- ideal weight [7]. The main criterion of a successful bariatric 
surgery is a loss of > 50% of the pre-operative excess weight 
with an expected regain of approximately 10% of this number 
[7]. Cases in which approximately 50% loss of excess weight 
is not achieved and those in which >50% of the excess weight 
lost is regained are considered non-successful [1].

A number of sociodemographic variables, civil status, and 
pre-operative BMI appear to be associated with weight regain 
in a sample of the population who has undergone bariatric 
surgery [8]. Caucasians and people of high socio-economic 
status are, in particular, associated to improved weight loss 
2 years after surgery [9]. In the same way, patients who are 
younger, married, and with low pre-operative BMI achieved 
the best weight loss outcomes [10-12]. In contrast, patients 
with severe obesity experienced less weight loss than non-
superobese patients [12]. To date, however, the relationship 
between gender and weight loss remains unclear [11,13].

Stress, anxiety, depression, emotional eating, and binge 
eating, as well as individual characteristics, such as self-
efficacy, self-determination, and self-esteem can hinder 
the success of any weight loss treatment [14]. Notably, 
mild symptoms of anxiety, distress, and worry are deemed 
related to good adherence to the treatment, change in eating 
habits, and regular physical activity [10]. In addition, a 
history of substance abuse is a positive aspect for adherence 
to treatment in situations where it is associated with 
overcoming addictions, reflecting the fact that such patients 
may have undergone counseling [12]. Other studies have 
evaluated personality traits during the pre-operative period 
to identify the characteristics related to good adherence to 
treatment. In this regard, cooperativeness, a characteristic 
that encourages social interactions and may provide benefits 
through increased social support, is associated with improved 
post-operative outcomes [10]. Individuals with high levels 
of cooperativeness are frequently described as empathic 
and tolerant and perceive themselves as sociable [15]. 

Persistence, defined as continued performance of an action 
despite the absence of reinforcement, is another factor that 
contributes to positive results. As social reinforcement tends 
to decrease with time, persistence becomes an important 
trait for adherence, as it is a behavior required for long-
lasting positive results [16].

Identifying pre-operative characteristics predictive 
of treatment adherence can facilitate the implementation 
of interventions, such as multidisciplinary consultations, 
which may help patients at risk of being non-responsive 
to the treatment to make lifestyle changes throughout the 
process, including adherence to regular physical activities 
and improved eating behaviors [17]. Therefore, the study 
aims to evaluate the association between pre-operative 
psychological and behavioral characteristics and high 
levels of excess weight on the first 4 years after bariatric 
surgery through scales that evaluate patient behavior and 
general physical and psychological health. As noted in the 
literature review, our hypothesis is that some behavioral 
and psychological characteristics are related to the highest 
percentages of excess weight over 4 years after bariatric 
surgery. To the extent that we use scales with adequate 
validity evidence to assess behaviors and psychological 
aspects related to treatment adherence.

Materials and Methods

Participants

A total of 110 patients were evaluated prior to the 
bariatric surgery, which was performed in the author’s 
institution, a public university hospital. Out of the total 
patients, 30 were excluded because they required revision 
surgery before the 4-year endpoint or lacked follow-up 
data regarding weight loss. Furthermore, out of the 30 
patients who dropped out of the study during the 4 years, 
20 underwent revision surgery, 5 moved to another state 
and were followed up by other teams, and 5 failed to attend 
consultations. The remaining 80 patients were included in 
the analysis (66 women and 14 men; mean age: 21–60 years). 
At the time of the pre-operative data collection (2012–2013), 
RYGB was the most common technique used by the surgical 
team. To ensure a homogeneous sample population, only 
patients who underwent the procedure were enrolled. All 
participants attended pre- and post-operative appointments 
at the bariatric surgery outpatient clinic with a psychologist, 
a bariatric surgeon, a nutritionist, and an endocrinologist. 
They completed all follow-up assessments with the 
multidisciplinary team over a 4-year period after the surgery. 
To avoid bias of participation in the research on the measured 
outcomes, the participants provided consent as part of the 
regular orientation to the post-operative plan of attending 
periodic consultations with the multidisciplinary team. Thus, 
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the study infers that the researchers exerted no influence 
on the selection of patients that were initially assessed for 
the study. Additionally, all participants provided written 
informed consent before enrolment, and the Research Ethics 
Committee of the Federal University of Rio Grande do Norte 
has approved the study (protocol number 95/100).

 Procedures

A bio–socio-demographic questionnaire was used to 
collect information from the patients regarding gender, age, 
education, and marital status. The patients completed the 
Millon Behavioral Medicine Diagnostic (MBMD), which is 
considered valid if no more than 11 items are left unanswered 
[18]. In addition, the patients completed the General Health 
Questionnaire (GHQ). Weight was recorded at visits to the 
post-operative multidisciplinary team, scheduled at 1, 3, and 
6 months and at 1, 2, 3, and 4 years after surgery. Patients who 
failed to attend the regular follow-ups or underwent revision 
procedures within the first 4 years after the bariatric surgery 
were excluded from the study. During the visitations, the 
patients participated in group interventions regarding pre- 
and post-operative management and attended psychological, 
nutritional, and medical appointments.

Excess weight was calculated pre-operation and at 2, 3, 
and 4 years post-operation, using the following equation: 
(weight − ideal weight) [7]. Over the first 18 months, all 
patients presented < 50% of pre-operative excess weight, 
which indicates successful surgical outcomes.

Data Collection Instruments

Millon Behavioral Medicine Diagnostic (MBMD): The 
MBMD is a self-administered questionnaire that assesses 
behavioral and psychosocial factors, and it can assist in the 
identification of characteristics related to the adaptation of 
a patient to an illness or treatment. It is composed of 165 
true or false items, 3 response pattern scales (i.e., Disclosure, 
Desirability, and Debasement), 1 validity indicator, 6 
negative health habit indicators (i.e., Alcohol, Drugs, Eating, 
Caffeine, Inactivity, and Smoking), 29 clinical scales divided 
into 5 psychiatric indications (Anxiety–Tension, Depression, 
Cognitive Dysfunction, Emotional Lability, and Guardedness), 
6 stress moderators (Illness Apprehension, Functional 
Deficits, Pain Sensitivity, Social Isolation, Future Pessimism, 
and Spiritual Absence), 11 coping styles (Introversive, 
Inhibited, Dejected, Cooperative, Sociable, Confident, 
Non-conforming, Forceful, Oppositional, Respectful, and 
Denigrated), 5 treatment prognostic factors (Interventional 
Fragility, Medication Abuse, Information Discomfort, 
Utilization Excess, and Problematic Compliance), and 2 
management guides (Adjustment Difficulties and Psych 
Referral) [18].

Previous studies have questioned the validity of the 
MBMD, these conclusions come from the internal consistency 
of some of the scales that present consistency below 0,7. Thus, 
the following scales from the test were used in the present 
study, considering the appropriate internal consistency in 
the population of the patients candidate to bariatric surgery: 
Anxiety–Tension (0.76), Depression (0.85), Cognitive 
Dysfunction (0.73), Emotional Lability (0.76), Guardedness 
(0.70), Inhibited (0.80), Dejected (0.77), Oppositional (0.77), 
Denigrated (0.73), Illness Apprehension (0.80), Functional 
Deficits (0.77), Pain Sensitivity (0.77), Social Isolation 
(0.82), Future Pessimism (0.79), Spiritual Absence (0.89), 
and Interventional Fragility (0.71). Internal consistency 
coefficients between 0.70 and 0.90 are considered acceptable 
for clinical purposes [19]. As a self-report instrument, the 
MBMD comprises only one part of a complex psychological 
assessment and should be complemented with additional 
sources of information, which can be collected through 
interviews and other assessment instruments [20].

Moreover, Brazil-specific normative data for psychological 
instruments on evaluating outcomes after bariatric 
surgery are scarce. Additionally, options regarding tools 
for assessing treatment adherence in Brazil are extremely 
limited. Therefore, the study selected the MBMD to evaluate 
certain pre-operative characteristics that may be related to 
outcomes.

General Health Questionnaire (GHQ): The GHQ assesses 
non-severe (non-psychotic) psychiatric illnesses in a manner 
that detects symptoms and normal behaviors. The Brazilian 
version used in the study consists of 60 self-reported items 
evaluating psychological stress, death ideation, performance 
diffidence, sleep disorders, and psychosomatic disorders. 
The items are rated on a four-point Likert-type scale ranging 
from 1 (less than usual) to 4 (much more than usual) 
with several items rated in reverse format, that is, from 
1 (much more than usual) to 4 (less than usual). The GHQ 
is the only instrument validated in Brazil that can be used 
for the evaluation of psychopathological characteristics in 
the context of health, with a good indicator of validity and 
reliability. Cronbach’s alpha coefficients indicated adequate 
levels of homogeneity for all scales from the GHQ: Psychic 
stress, 0.87; Death ideation, 0.87; Performance diffidence; 
Sleep disorders, 0.83; Psychosomatic disorders, 0.81. The 
alpha coefficient for the full GHQ set (60 items), reflecting 
general severity of mental health problems, was very high 
(0.95) [21].

Statistical Procedures

Descriptive analyses are used to describe the study 
group. Data analysis of repeated measurements over time 
using a linear mixed model was based on the following steps: 
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selection of fixed effects, which are related to the mean 
response profiles; identification of random effects, which are 
related to the individual; and selection of the best covariance 
matrix structure [22]. In this context, a linear mixed model 
for repeated measures was used to verify the effect of the 
independent variables on measurements of excess weight 
measurements at four points of the analysis: excess 1 = at 
the time of surgery, excess 2 = 2 years of post-operation, 
excess 3 = 3 years of post-operation, and excess 4 = 4 years 
of post-operation. Student’s t-test was used to select the 
random effects based on the significance of parameters of 
the respective polynomials.

Age, gender, marital status, education, and presence 
of co-morbidities were considered as the independent 
sociodemographic variables. The MBMD scales, with adequate 
internal consistency (internal consistency coefficients 
between 0.70 and 0.90,) were as it follows: Anxiety–Tension, 
Depression, Cognitive Dysfunction, Emotional Lability, 

Guardedness, Inhibited, Dejected, Oppositional, Denigrated, 
Illness Apprehension, Functional Deficits, Pain Sensitivity, 
Social Isolation, Future Pessimism, Spiritual Absence, and 
Interventional Fragility. In addition, the following GHQ scales 
were used: Psychological Stress, Death Ideation, Performance 
Diffidence, Sleep Disorders, and Psychosomatic Disorders.

Effect-size measurements were calculated using eta-
squared, and categorized into four levels, namely, very small: 
eta < 0.20; small: 0.2 < eta < 0.50; average: 0.50 < eta < 0.80, 
and large: eta > 0.80 [22].

Results

Table 1 summarizes the basic characteristics of the 
patients. Pre-operative age (mean ± standard deviation) was 
41.0 ± 10.9 years (range: 21–65 years). The participants lost 
50% of excess weight within the first 18 months of post-
operation. Table 2 provides inter-subject differences in 
weight regain identified at 2, 3, and 4 of years post-operation.

Characteristic Absolute frequency %

Gender
Female 66 82.0

Male 14 17.50

Marital status

Married or common-law marriage 52 65.00
Single 22 27.50

Widowed 4 5.00
Divorced 2 2.50

Education
Elementary School 20 25.00

High school 46 57.50
Higher education 14 17.50

Pre-operative co-morbidities
Yes 55 68.75
No 25 31.25

Total 80 100.00
Table 1: Patient characteristics.

Time of post-operative weight loss evaluation Absolute frequency %

2 years
<50%a 53 66.5
>50%b 27 33.75

3 years
<50%a 48 60.00
>50%b 32 40.00

4 years
<50%a 41 51.25
>50%b 39 48.75
Total 80 100.00

aWeight regain is less than 50% of excess weight loss
bWeight regain is more than 50% of excess weight loss
Table 2: Frequency of weight loss after surgical procedure.
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No association was observed between gender, pre-
operative BMI, marital status, education, age, or presence of 
pre-operative co-morbidities and negative health indicators 
of the MBMD during the post-operative period according to 
the linear mixed model for repeated measurements. Analysis 
of excess of weight percentage over time showed statistically 

significant differences between measurements performed at 
2, 3, and 4 years of post-operation (all, P < 0.05) (Table 3). In 
addition, a significant association was observed between the 
GHQ scales and increased excess weight (Table 4), whereas 
the MBMD scales were related to high levels of excess weight 
in the 4 years after the surgery (Tables 5, 6, and 7).

Groups Mean difference P-value
Excess 2 vs. Excess 3 −2.435 0.000*

Excess 2 vs. Excess 4 −4.852 0.000*

Excess 3 vs. Excess 2 2.435 0.000*

Excess 3 vs. Excess 4 −2.417 0.000*

Excess 4 vs. Excess 2 4.852 0.000*

Excess 4 vs. Excess 3 2.417 0.000*

*Statistically significant at a significance level of 5%.
Vs. = versus; excess 1 = at the time of surgery; excess 2 = 2 years of post-operation; excess 3 = 3 years of post-operation; and 
excess 4 = 4 years of post-operation.
Table 3: Mean differences between high levels of excess weight measurements at the four points of the analysis.

Origin Sum of squares Degrees of freedom Z P-value Partial eta-squared Observed power
Stress 29.67 1.40 1.08 0.04* 0.11 0.20

Death Ideation 78.40 1.40 2.86 0.08** 0.04 0.46
Performance Diffidence 115.09 1.40 4.20 0.03* 0.05 0.62

Error 2,001.68 102.36
*Statistically significant at a significance level of 5%.
**Statistically significant at a significance level of 10%.
GHQ = General Health Questionnaire 
Table 4: Multivariate analysis of the GHQ regarding the effect of high levels of excess weight over time.

Origin Sum of squares Degrees of freedom Z P-value Partial eta-squared Observed power
Psychiatric Indications

Anxiety–Tension 131.07 1.41 4.60 0.02* 0.06 0.66
Depression 12.62 1.41 0.44 0.05* 0.16 0.11

Guardedness 75.85 1.41 2.66 0.09** 0.03 0.43
Error 2107.52 104.30

*Statistically significant at a significance level of 5%.
**Statistically significant at a significance level of 10%.
MBMD = Millon Behavioral Medicine Diagnostic.
Table 5: Multivariate analysis of MBMD Psychiatric Indications regarding the effect of high levels of excess weight over time.

Origin Sum of squares Degrees of freedom Z P-value Partial eta-squared Observed power
Spiritual Absence 315.92 1.42 10.85 <0.001* 0.13 0.96

Error 2097.22 102.21
*Statistically significant at a significance level of 5%.
MBMD = Millon Behavioral Medicine Diagnostic.
Table 6: Multivariate analysis of MBMD stress moderators regarding the effect of high levels of excess weight over time.
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Origin Sum of squares Degrees of freedom Z P-value Partial eta-squared Observed power
Dejected 89.76 1.39 2.89 0.08** 0.04 0.46

Error 2327.98 104.26
**Statistically significant at a significance level of 10%.
MBMD = Millon Behavioral Medicine Diagnostic.
Table 7: Multivariate analysis of MBMD Coping Styles regarding the effect of high levels of excess weight over time.

Discussion

General Health Characteristics of the 
Participants

In general, patients achieve ideal weight loss between 18 
and 24 months after bariatric surgery with possible regain 
after this period [1,6]. Similarly, all patients assessed in 
this study had successful weight loss before the 24 months 
post-surgery. In contrast to previous researches, the current 
study did not observe a significant relationship between age, 
gender, pre-operative BMI, pre-operative co-morbidities, or 
Negative Health Habits (from the MBMD assessment) and 
excess weight after bariatric surgery. The reason underlying 
this notion may be that the effect of age may be broader in 
younger patients, who are more likely to regain weight and 
less likely to acquire pre-operative co-morbidities [23]. On 
the other hand, other studies have observed a significant 
relationship between sedentary lifestyle and low-quality 
pre-operative nutritional status with greater excess weight 
post-surgery [7].

 Association between Psychiatric Characteristics 
and Weight Loss

Several psychological factors are associated to weight 
loss after surgery. Out of these factors, Anxiety–Tension is 
significantly associated with worst weight loss over 4 years 
after surgery. Symptoms of anxiety, as well as mood and 
eating disorders, are frequently reported for patients with 
obesity, although the specific influence of such factors on 
post-operative outcomes after weight loss surgery remains 
controversial [24]. The pre-operative presence of symptoms 
of anxiety may be a predictor of poor weight loss, as previous 
studies have associated them with poor adherence to a 
healthy diet [25,26]. Notably, however, the finding in one 
study indicates that a moderate level of anxiety may promote 
positive adherence to dietary improvement and physical 
activity and, thus, a potentially positive outcome after 
surgery for weight loss [10].

The Depression scale was a significant predictor for 
additional excess weight after surgery. Patients with high 
levels of emotional variability and symptoms of depression 
are more likely to experience eating disorders and engage in 
emotional eating [27]. Additionally, symptoms of depression 

tend to decrease in the first few months after surgery and 
re-emerge 2 years after the procedure [24]. Therefore, 
depression is a possible obstacle to long-term dietary 
management [16,27].

As a possible symptom of depression, the Death Ideation 
scale from the GHQ was also associated with high levels of 
excess weight over 4 years. It indicates that a person may 
envision life as worthless and meaningless, with no hope, 
presenting the desire to take one’s own life [21]. Pre-surgery 
history of suicidal tendencies was reported in 30.3% of 
396 surgery-seeking individuals, and this rate suggests 
that health care professionals should pay close attention to 
such patients [28]. These characteristics were associated to 
increased suicidality and self-harm/suicidal ideation within 
5 years post-surgery [29]. In the context of the present study, 
such a significant association indicates that the symptoms of 
depression and anxiety can contribute to increased feelings 
of stress during treatment and, consequently, decreased 
adherence to new health habits. Consistent with this view, 
the GHQ Psychological Stress scale was also significantly 
associated to high levels of excess weight after the surgery. 
A profile of hypersensitivity to criticism and difficulty with 
problem-solving can exacerbate stress and depression 
scores, which is associated to low adherence to guidelines 
and poor follow-up attendance [16].

Coping Styles and Their Contribution to Positive 
Adherence to Treatment

The Coping Style scales reflect the cognitive, behavioral, 
and interpersonal strategies used by patients to seek reward 
and avoid discomfort [18]. In our study, the Dejected scale was 
statistically associated with additional excess weight post-
surgery. It reflects the traits of discouragement and inability 
to feel pleasure or pessimism, with a tendency of giving up, 
as a means of coping with emotional or physical problems. 
This scale represents the profiles that limit the ability to 
utilize helpful interventions and oppose to optimistic views 
that can reduce the symptoms of depression and anxiety 
or facilitate coping with adversities during treatment [30]. 
Lattie, et al. [31] used the same Coping Style scales to 
predict the success of chronic pain treatment and identified 
a relationship between these scales and non-response to 
treatment during follow-up. This finding indicates that 
patients with high scores may have increased difficulty in 
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adhering to treatment or lifestyle recommendations. Such 
characteristics are oppose to treatment persistence and 
motivation. Moreover, Ghoneim and O’Hara [32], reported 
persistence as the best predictor for weight loss after surgery, 
whereas low motivation was recognized as a poor predictor 
of treatment success in general [18].

Another characteristic related to high levels of excess 
weight was the Guardedness scale of the MBMD. It describes 
medical and surgical patients who display mistrust and an 
edgy defensiveness against people they perceive as hostile 
and deceptive. Many of these patients expressed irritability, 
suspiciousness and frequently made health care providers 
feel uncomfortable [18]. Defensiveness was also reported 
as a characteristic present in the evaluation process for the 
bariatric surgery, as the patient is at risk of having the surgery 
denied or delayed. The level of defensiveness in patients 
tends to decrease during a second testing. After feedback 
on their defensiveness and an alternative instructional set 
are provided, such patients were less defensive and more 
willing to admit their shortcomings [33]. In the present 
study, the Guardedness scale was related to high levels of 
excess weight, which suggested that these patients may 
experience difficulties in providing health care professionals 
with additional information about their psychological and 
clinical status. Results can guide professionals on planning 
interventions for better treatment responses regarding 
patients who require further support.

However, belief in spiritual sources of protection 
and care may be an effective method of increasing 
adherence to treatments for many chronic diseases, such 
as antihypertensive and HIV treatments [34]. Furthermore, 
in the face of the burden, stress, and difficulties imposed 
by a chronic illness, patients may find relief and control 
in religion. Positive religious/spiritual coping was higher 
among non-depressed patients than in depressed ones with 
end-stage renal disease [35]. This finding highlights the 
fact that patients can still use religion to confront health-
related problems or illnesses [36]. The Spiritual Absence 
versus Spiritual Faith scale assesses the degree to which 
patients lack religious or spiritual resources for dealing 
with stressors, such as fears and uncertainties about their 
medical condition. High scores on this scale indicate a lack 
of a spiritual support system [18]. In our sample, spiritual 
absence was related to the worst post-operation results.

Sense of Loss of Independence and Ability to 
Engage in Activities

The Deficient Performance Scale from the GHQ, which 
relates to the belief of an individual in their capacity to 
perform daily tasks [21], was significantly associated to high 
levels of excess weight post-surgery. Individuals with this 

trait may feel a decreased sense of self-efficacy for a variety 
of behaviors, such as adherence to a healthy diet and regular 
physical activity.

Limitations

It is necessary to acknowledge the limitations of the 
current study, such as the small sample size and difficulties 
associated to post-operative evaluations in the context of a 
public health system. Attending post-operative consultations 
is problematic for most patients, as transportation to the 
bariatric surgery outpatient clinic is limited or their moving 
to a different state. Many patients were excluded from the 
study because they underwent revision surgery within 
4 years of post-operation. The new surgery could be an 
intervening variable in the weight loss of these patients and 
thus compromising the homogeneity in terms of the surgical 
technique used in the study. Therefore, we have made this 
choice in order to avoid interference from other variables in 
the weight loss results from the patients, such as hormonal 
and gastrointestinal changes resulting from the new surgical 
technique. Other patients were excluded because they failed 
to attend regular follow-up visits with the multidisciplinary 
team. Thus, all characteristics associated with weight loss or 
regain may have been partially identified.

Although MBMD is one of the few tools for assessing 
aspects related to adherence to treatment in the context of 
bariatric surgery, with valid evidence provided by studies 
in Brazil, it features several limitations regarding internal 
consistency. For this reason, a few of the scales were excluded 
from data analysis. The inclusion of other variables, such 
as post-operative management of co-morbidities, can help 
enhance the evaluation of the success of bariatric surgery.

Conclusions

The MBMD is an instrument that is easy to implement 
and interpret, developed to assist in the understanding of 
the psychological aspects and health behavior of patients 
for the development of other effective strategies and plans 
of treatment. Furthermore, it presents specific normative 
data for the population with bariatric surgery, which may 
aid in the evaluation of the adaptation of a patient to the 
post-operative routine, given that it is complemented by 
additional psychological evaluations.

The study presented a linear mixed model for repeated 
measurements of factors associated to high levels of excess 
weight after bariatric surgery. Several characteristics, such 
as anxiety, depression, and stress can hinder treatment 
adherence over time mainly because they impair food 
behavior control and adherence to the recommendations 
of the multidisciplinary team. Additionally, the study 
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identified the influence of specific personality profiles on 
non-response to treatment. Patients who were more likely to 
acquire negative attitudes and become prone to pessimistic 
perceptions about their health status displayed mistrust 
and an edgy defensiveness during interaction with the 
health team. Furthermore, they lacked religious or spiritual 
resources to help with treatment adherence. Therefore, 
the pre-operative assessment of the personality traits may 
enhance understanding of the likely treatment prognosis, 
enabling health professionals to tailor patient care and 
develop cost-effective psychological treatments.

On the basis of the results, the study proposes that 
considering the predictive characteristics of post-operative 
success as part of the pre- and post-operative planning is 
necessary. This identification can serve as reference in the 
design of patient-specific interventions to promote treatment 
adherence and, consequently, in the long-term success of 
bariatric surgery. For example, psychological interventions 
to control anxiety should be considered throughout the 
treatment because this characteristic predicts weight regain 
at 2 years of post-operation. In the same manner, the need 
emerges for psychological interventions that favor patient 
participation in the treatment and that helps them to reframe 
pessimistic views of their lives and future. Additionally, the 
stress moderators scales can help monitor stress throughout 
the treatment of the patient, which may be related to 
psychiatric and personality features that, associated to life 
challenges, exert an impact on medical outcomes.

Expansion of this research is recommended, with a 
greater number of participants and also with follow-up time 
superior to 4 years after the bariatric surgery. In this way, we 
could better observe how these behavioral and psychological 
characteristics influence excess weight for longer periods. 
Another study recommendation would be to evaluate the 
effectiveness of psychological interventions in preventing 
weight regain in these patients. The knowledge of some of 
the behavioral and psychological characteristics related to 
greater excess weight may serve as a guide for interventions, 
whether individual or in group, that can consider this 
information in the planning of more accurate conducts 
according to the main points of sensitivity in this population. 
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