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Abstract
Diet attrition and failure of long term treatment are very frequent in obese patients. This study aimed to identify pre-treatment variables determining 

dropout and to customise the characteristics of those most likely to abandon the program before treatment, thus making it possible to modify the 
therapy to increase compliance. A total of 146 outpatients were consecutively enrolled; 73 patients followed a prescriptive diet while 73 followed 
a novel brief group Cognitive Behavioural Treatment (CBT) in addition to prescriptive diet. The two interventions lasted for six months. Anthropometric,
demographic, psychological parameters and feeding behaviour were assessed, the last two with the Italian instrument VCAO Ansisa; than, a semi-structured
interview was performed on motivation to lose weight. To identify the baseline dropout risk factors among these parameters, univariate and multivariate
logistic models were used. Comparison of the results in the two different treatments showed a higher attrition rate in CBT group, despite no statistically
significant difference between the two treatment arms (P = 0.127). Dropout patients did not differ significantly from those who did not dropout 
with regards to sex, age, Body Mass Index (BMI), history of cycling, education, work and marriage. Regardless of weight loss, the most important 
factor that determines the dropout appears to be a high level of stress revealed by General Health Questionnaire-28 items (GHQ-28) score within 
VCAO test. The identification of hindering factors during the assessment is fundamental to reduce the dropout risk. For subjects at risk, it would 
be useful to dedicate a stress management program before beginning a dietary restriction.
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Introduction13)

Obesity is a multi-factorial disease, consisting of somatic and 
psychological co-morbidities implicated in chronic distress and 
a poor quality of life, affecting not only psychosocial but also 
physical domains [1]. Quality of life improvement can be attained 
by a specific dietary program. However, diet attrition and failure 
of long-term treatment are frequent in obese patients, reaching 
80% with a mean of approximately 30% [2-4]. In recent literature, 
several authors focused their attention in weight-loss failure 
[1,5,6]. In their analysis, Wadden and Letizia [7] pointed out 
that several factors, such as binge eating, distress and a small 
weight loss early in the treatment, were the most important 
predictors of attrition. As reported in many studies, researchers 
identified different variables that are able to condition the 
patient’s compliance to dietary protocols positively or negatively. 
In fact, attrition seems to be associated negatively with binge 
eating [8-10] and previous weight-reducing programs [11,12], 

positively to emotional disorders [13] and full-time job [14]. In 
contrast, in literature, the role of depression in dropout appears 

controversial, influencing both positively and negatively the patient 
acceptance of nutritional regimen [13,15]. Furthermore, recent 
studies demonstrate that excessive weight-loss expectation determines 
diet’s attrition [11,12]. Therefore, obese and overweight patients 
need a strong primary motivation to tackle the weight-loss 
challenge [16]. The compliance to clinical therapy is fundamental 
to obtain successful and long-lasting results [11,17]. Observa-
tional studies underline the importance of making a point of 
“individual needs” to avoid dropout behaviour. However, our 
experience demonstrates that individual medical attention is not 
sufficient. The study of physical and psychological predictors 
of weight-loss program dropout is particularly important in 
clinical practice as it can serve as a basis for program improve-
ment [18,19]. The present study evaluated the influence of the 
descriptive variables (such as sex, age, Body Mass Index, marital 
and job status, educational level and previous dietary programs) 
and the psychological profile (such as current weight satisfaction, 
weight-loss expectation, individual and external motivations) as 
baseline significant predictors of dropout. The goal of our 
investigation is to identify “weak subjects” who need a specific 
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and detailed step-by-step clinical and psychological approach.

Subjects and methods

Procedures and Subjects

This study is part of a pragmatic randomized clinical trial [20] 
on the effectiveness of a novel brief group Cognitive Behavioural 
Treatment (CBT), accepted and performed in clinical practice, 
in addition to a prescriptive diet compared with the prescriptive 
diet alone (standard care), in obese and overweight outpatients 
without eating disorders. A total of 146 patients attending the 
Outpatient Clinic for Treatment of Obesity of Clinica Medica 
2-I.R.C.C.S San Matteo General Hospital in Pavia were conse-
cutively enrolled between March 2007 and March 2008. Among 
them, 73 patients followed the standard care and 73 the CBT 
in addition to the standard care. The study population was 
composed of 37 men and 109 women, with mean age of 45 ±
11 years and a Body Mass Index (BMI) ranging from 27 to 
39.9. Although the trial lasted for 24 months, in the present study 
we analyse the dropout trend in the first six months.

Exclusion criteria

Exclusion criteria were history of diabetes mellitus, pregnancy, 
endocrine disease, cancer or severe mental illness, the latter 
diagnosed according to the criteria of the Fourth Edition of 
Diagnostic and Statistical Manual of Mental Disorders (DSM-IV) 
[21]. Furthermore, subjects under pharmacological treatments that 
might induce weight variation, such as antidepressant, cortisone, 
oestrogen or progestin, were excluded. Patients with hypertension 
(defined according to European Hypertension Guidelines, 2007) 
[22] and dyslipidemia (defined according to Adult Treatment 
Panel III, 2004) [23] were eligible, if not treated. 

Ethical statement

The protocol was approved by Policlinico S. Matteo Ethic 
Committee (IRB 4861/2007/836) and written consent to the study 
was obtained before the weight-loss program enrolment. The 
study was registered on the internet as NCT01686854 at Clinical 
Trials.gov. 

Dietary intervention

Weight-loss was obtained with a hypo-caloric balanced diet 
(15% of total calories as protein, 55-60% as carbohydrates, 30% 
as lipids), in accordance with the Italian and European Guidelines 
[24-26]. Basal metabolism and energy intake (kcal/day) were 
calculated according to the LARN [25] tables, based on the 
Shofield equation. All participants received a booklet explaining 
about food groups and portions’ distribution, as recommended 

in the Italian Food Pyramid [26]. 

Group cognitive behavioural therapy

The treatment consisted of seven group sessions of 90 minutes 
each. All the meetings were held monthly in the first six months, 
then a control visit of 30 minutes was performed every three 
months until 12 month (at nine and 12 month) and every six 
months from 12 to 24 month. The groups were led by a physician, 
a therapist psychologist and a dietician; the first introductory 
meeting coincided with the first visit. The purpose of the seven 
CBT group sessions was to teach a self-instructional training 
approach.

The topics analyzed were:
1. The control of food intake (performed by a psychologist)
2. Hunger and satiety (performed by a physician)
3. Realistic goals and motivation to change (performed by a 

psychologist)
4. From weight to ration: self-care without weighing the food 

(performed by a dietician)
5. The management of “moments at risk” and relapse preven-

tion (performed by a psychologist)
6. Physical activity and its importance in weight maintenance 

(performed by a dietician)
7. The drugs in the obesity treatment (performed by a physician)
Session themes were developed through multimedia, lectures 

and discussions among the participants, in order to involve them 
as much as possible; patients were helped to identify situations 
in which they found hard to control their eating behaviours, 
failing to quantify the daily food intake; at the same time, they 
were educated to self-manage hunger moments, or to self-control 
in social gatherings, such as at the restaurant, where it is difficult 
to detect the food composition. We not only underlined the 
importance of self-monitoring the energy intake as well as the 
physical activity, but also trained patients to set specific and 
realistic goals, aiming to change the cognitive process related 
to the weight gain. At the end of the sessions, the printed lesson 
summary was delivered to the patients to review the topics at 
home. The final sessions were devoted to review the materials 
and to talk about relapse prevention. At the beginning of every 
session, each subject was weighed privately and a blood pressure 
reading was taken. At the end of the treatment phase (six month) 
and on 12 month, participants in group B were re-evaluated by 
repeating all the blood and instrumental controls performed at 
baseline.

Design of the trial 

After baseline, eligible patients underwent randomized assign-
ment to one of the two treatment conditions: standard care or 
CBT group. The clinical trial lasted for 24 months; in the present 
study, we examine the attrition trend in the first six months. 
Standard care consisted in a low calorie diet structured as 
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mentioned above, with a deficit of about 500 calories from the 
daily requirement. Additionally, a control visit of about 30 
minutes was performed every 3 months until 12 month and every 
6 months from 12 to 24 month, for a total of five visits in the 
first year (considering the first visit the baseline), and of two 
visits in the second year. After randomization, patients and 
evaluators were not blinded to the condition. Patients in CBT 
group received the same diet pattern of standard care group, but 
in addition, they attended a series of seven subsequent meetings 
divided into small groups. At baseline, after familiar and personal 
anamnesis, patients were first examined by a physician who 
collected anthropometric and demographic parameters, blood 
pressure, and then by a trained dietician, who investigated their 
alimentary habits and previous diets. Patients underwent laboratory 
tests (glycaemia, lipid profile [Architect c-16000, Abbott Diag-
nostics], thyroid hormones [Immulite 2000, Siemens Helathcare 
Diagnostic]), Bioelectrical Impedance Analysis (BIA) [Omron 
BF 302] to estimate their body composition.

Psychometric analysis

All patients underwent a semi-structured interview on weight- 
loss motivation, self-confidence in losing weight, satisfaction 
level with current weight; we also investigated if the patients’ 
perception about weight-loss could be considered realistic or 
idealistic when compared with the final measured body weight. 
Realistic weight-loss goal was calculated as the percentage 
difference between desired goal and the same fixed by Italian 
Guidelines (10% Weight-loss on respect to basal weight at 6th 
month); we defined unrealistic goal a difference of more than 
2% on respect to the guideline target. Realistic perception of 
one’s own weight was calculated as percentage difference between 
the weight referred at the first examination by the subject and 
the real weight, as measured at basal anthropometric assessment; 
in this case, a gap of more than 2% was considered unrealistic 
perception. All participants completed VCAO-ANSISA test [27], 
an Italian psychological screening test consisting a combination 
of three questionnaires: Bulimic Investigatory Test of Edinburgh 
(BITE) in a short version of 16 items [28], Decision Balance 
Inventory (DBI) [29] and General Health Questionnaire-28 items 
(GHQ-28) [30]. On top of the patient’s test score, a specialist 
enters within the computer program of the VCAO model some 
anthropometric data: age, sex, BMI, age of onset of overweigh, 
particularly relevant for their implications in the treatment 
success. The VCAO © (acronym that stands for assessment of 
eating behaviors in obese patients) model comes from a study 
carried out from 1990 to 1997 on 3,147 patients of many Italian 
centres for obesity treatment. The aim of the Italian researchers 
Ardovini, Caputo and Ostuzzi was to qualify the intervention 
of a specialist to improve the approach to the obese patient; their 
fields of interest in particular were feeding behaviour, mood 
disorders, motivation, cognitive restriction, risk for anorexia and 
bulimia and Body Image. They selected three tests and ideated 

a single tool, easy to self-compile, to contemplate in a single 
session either psychometric or anthropometric areas, for a first 
screening specifically devoted to obese subjects. 

Tests’ description
The Decisional Balance Inventory (DBI) test was developed 

on the Tanstheoretical Model of Behavior Change (TTM) by 
Prochaska and Velicer [31,32] who developed it as a valuable 
tool to assess motivation to change. It has been applied to 
different lifestyle changes, as reported in a recent review showing 
at least 48 fields of application [33]. Despite the near-unanimous 
agreement between clinicians and researchers on the evaluation 
and the intervention on weight loss patients’ motivation, studies 
in the conceptualization field are limited if compared to those 
in the research field. The average time for completion of the 
questionnaire is less than 10 minutes. Although DBI has never 
been validated in Italian before, it is currently used to investigate 
the motivation in weight loss [34,35], and it is also recommended 
by some Italian scientific societies dealing with feeding [36]. 

The GHQ is used to detect psychiatric disorder in the general 
population and within community or non-psychiatric clinical 
settings such as primary care or general medical out-patients. 
This questionnaire assesses the respondent’s psychological well- 
being and detects the presence of symptoms of stress that may 
indicate hypochondria. It estimates the current psychological state 
and evaluates it to see that differs from the usual state. Therefore, 
while being sensitive to short-term psychiatric disorders, it is not 
so to long-standing attributes of the respondent. The 28-item 
General Health Questionnaire (GHQ-28) is a scaled version: the 
organization in four subscales allows the physician to develop 
psychological diagnosis based on the cross-evaluation of scores 
derived from each area of investigation and not on the individual 
one, making the GHQ-28 version really useful as a diagnostic/ 
prognostic tool. It contains 28 items that have been divided into 
four sub-scales through factor analysis. The GHQ-28 is the most 
well-known and popular version of the GHQ. The average time 
for completion of the questionnaire is less than 10 minutes. As 
for its application on obese patients GHQ, the study of Kivimaki 
and co-workers carried out on 6,000 obese patients makes a 
significant contribution [37]. This ‘scaled’ version of the GHQ 
has been developed on the basis of the results of principal 
components analysis. The four sub-scales, each containing seven 
items, are as follows:

A - somatic symptoms (items 1-7)
B - anxiety/insomnia (items 8-14)
C - social dysfunction (items 15-21)
D - severe depression (items 22-28)
The Bulimic Investigatory Test of Edinburgh (BITE) [23] is 

a test ideated in 1987 by Henderson and Freeman to estimate 
the presence of compulsive eating behaviour in order to reveal 
the true prevalence rate of binge-eating in a population. It is 
a screening test easy to administer, acceptable to subjects and 
simple to score; it is self-explanatory and can easily be given 
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to large numbers of subjects for completion. Those subjects who 
have significant scores can be easily identified. The average time 
for completion of the questionnaire is less than 10 minutes. If 
the test is used as a screening instrument or in survey work, 
the subjects should be asked to complete the questionnaire based 
on their feelings and behavior over the past three months. 
Recently, this test has also been studied as a screening method 
for Binge Eating Disorder (BED) in obese patients [34]. The 
test was originally structured in a version of 33 items, and this 
complete version has been validated in Italian by Orlandi and 
co-workers [24]. The original version has been revised in a 
reduced, more agile form, as a result of an empirical study on 
the total sample of 3,147 patients (unpublished aforementioned 
data), using only 16 of the 33 original items.

Tests’ scoring
- DBI test consists of 20 items, 10 representing processes that 

benefit and 10 factors that hinder weight loss (called Pro and 
Cons). A five point Likert scale was used for each item ranging 
from 1 (= not important) to 5 (= extremely important). Subjects 
were asked to rate the importance of each statement in 
influencing their decision whether or not to lose weight. The 
score is calculated by the ratio between the sum of the Cons 
and Pro. If the ratio is high, it means there are more Cons and 
the readiness to change is low. The cut off is considered a score 
> 1.5. 

- GHQ-28: zero points are assigned to the first two responses 
and 1 point to the others. Total score ranges from 0 to 28. Higher 
scores indicate a greater probability of psychiatric distress. Total 
score that exceeds four out of 28 suggests probable distress. The 
test discriminates psychological health from mental illness, 
without establishing a hierarchy among diagnostic psychiatric 
disorders. 

- BITE 16: the test was derived from the BITE test 33 items, 
using for the short form the numbers 2-3-5-10-12-13-14-15- 
19-20-22-23-24-25-29-30 of the original one. In the BITE test16 
items, the score is calculated considering the items number 13 
and 23, one point if the answer is NO, zero for YES: for all 
the other answers, one point if the answer is YES. Scores from 
0 to 4 indicate the absence of disorder (zero points): one point 
if between 5 and 7, that is the presence of dysfunctional eating 
disorder, without bulimia: three points if > 7, that is highly 
dysfunctional eating behaviour and the presence of binge. 

The scoring of the three tests produces an overall score that 
covers two main areas: the anthropometric-motivational area and 
psychiatric area. The overall score of the anthropometric- 
motivational area is the sum of the score of the anthropometric 
variables and of DBI score; the patient is at risk if the score 
is ≥ 5. The overall score of the psychiatric area is the sum of 
the score obtained from the BITE (one point if between 5and 
7, three points if > 7) and GHQ-28 (three points if > 4). The 
patient is at risk if the score is ≥ 3.

Dropout definition

In standard care group, we defined as dropout patients those 
who did not attend two consecutive visits, whereas in CBT group, 
a dropout was defined as a subject who did not attend four 
meetings. Before the withdrawal became definitive, each patient 
had been contacted by telephone and an explicit declaration of 
intent to withdraw from the trial was requested. 

Statistical analyses

Categorical variables were described with counts and percen-
tages: quantitative with mean and standard deviation (sd), if 
normally distributed, or median and interquartile range (IQR). 
Univariate logistic regression was performed using dropout as 
the dependent variable and those listed in Tables 1 and 2 as 
the explicatory variables. Odds ratios (OR) and 95% confidence 
intervals are reported (95% CI), together with P values, which 
were considered significant if below 0.05. All variables with P
< 0.10 at univariate analysis were entered in multivariate analysis 
(GHQ, baseline one-self weight dissatisfaction degree, number 
of diets undertaken). The treatment arm (standard care group A 
versus CBT group) was not included in this analysis since it 
did not reach a significant P value (P = 0.127). All analyses were 
performed with Stata v. 11 (Stata Corporation, College Station, 
TX, USA).

Results

Descriptive and Psychological Variables

Six months after baseline, 102 patients (69.9%) were still 
attending the weight-loss program, while 44 (30.1%) were lost 
to follow-up; nine of them dropped out for objective reasons 
(three women for pregnancy, four patients for acute illness and 
two subjects for unforeseen job difficulties); 26 patients (39.7%) 
dropped in CBT group while 18 patients (24.7%) dropped in 
standard care group, but not to a significant degree (P = 0.127). 
The two groups (completers and dropouts) were characterised 
for descriptive and psychological variables, as shown in Table 
1. At the time of enrolment, 68.8% of completers and 61.4% 
of dropouts reported a BMI ≥ 30 kg/m2 (32.2 ± 3.7 kg/m2 and 
32.4 ± 4.0 kg/m2, respectively); at three month after the beginning 
into the diet program, both groups reduced their BMI index (31
± 4.8 kg/m2 for completers and 31 ± 2.4 kg/m2 for dropouts). 
As shown in Table 1, six months after the enrolment, 44 patients 
did not turn up for the appointment, while the 102 responders 
carried on nutritional protocol, further decreasing their BMI to 
30.4 ± 4.5 kg/m2. Both groups showed a prevalence of female 
gender (73.5% in completers and 77.3% in dropouts); all patients 
were also characterized by high educational level and employed 
job status. They were more frequently married, with a mean age 
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Characteristics Dropouts (n = 44)
n (%) (mean ± sd)

Completers (n = 102)
n (%) (mean ± sd)

Total (n = 146)
n (%) OR (95% CI) P

Sex
  M 10 (22.7) 27 (26.5) 37 (25.3) 0.81 (0.35 - 1.9) 0.63
  F 34 (77.3) 75 (73.5) 109 (74.7) REF
Marital status
  Married 32 (72.7) 83 (81.4) 115 (78.8) 0.63 (0.27 - 1.48) 0.29
  Unmarried 12 (27.3) 19 (18.6) 31(21.2) REF
Educational level
  Upper1) 28 (63.6) 71 (70.3) 99 (68.3)  0.74 (0.35 - 1.56) 0.43
  Other 16 (36.4) 30 (29.7) 46 (31.7) REF
Job status  
  Employed 34 (77.3) 82 (83.7) 116 (81.7) 0.66 (0.27 - 1.61) 0.36
  Unemployed2) 10 (22.7) 16 (16.3) 26 (18.3) REF
Previous diet
  Not 19 (43.2) 25 (24.5) 44 (30.1) REF
  Yes 25 (56.8) 77 (75.5) 102 (69.9) 0.43 (0.20 - 0.90) 0.026
    Cycling3) 4 (16) 14(18.2) 18 (17.6) 0.64 (0.20 - 2.08) 0.46
Weight class
  Overweight 17 (38.6) 32 (31.4) 49 (33.6) REF
  Obesity I 18 (40.9) 42 (41.2) 60 (41.1)

0.97 (0.46 - 2.04) 0.93
  Obesity II 9 (20.5) 28 (27.4) 37 (25.3)
Age (yrs) 43 ± 12.0 45 ± 10.2 45 ± 10.8 0.98 (0.95-1.01) 0.19
Height (cm) 162 ± 9.0 163 ± 8.0 162 ± 9.0 0.99 (0.95-1.03) 0.60
Weight (kg) 85 ± 13.7 85.6 ± 13.0 85.4 ± 13 1.00 (0.97-1.02) 0.80
BMI (kg/m2)
  Baseline 32.4 ± 4.0 32.2 ± 3.7 32.3 ± 3.7 1.01 (0.92-1.11) 0.87
  3th Month 31 ± 2.4 31 ± 4.8
  6th Month - 30.4 ± 4.5
1) Data available for 101 completers and 44drop.
2) Data available for 98 completers and 44 drop.
3) Data available for 102 completers and 43 drop. 

Table 1. Descriptive variables of patients: Dropouts and completers

of 45 ± 10.2 years for responders and 43 ± 12.0 years for 
dropouts. The large majority of the participants reported previous 
attempts to lose weight, admitting several diet-cycling periods 
in their own life [25 patients (56.8%) among dropout and 77 
patients (75.5 %) among completers; P = 0.0026]. At baseline, 
all patients were also investigated for psychological profile, as 
summarised in Table 1. Both groups, 99% of completers and 
93.2% of dropouts, reported a baseline one-self weight dissatis-
faction, but only 26.5% and 27.3%, respectively, expected to 
significantly decrease their weight in less than one year. Interes-
tingly, the majority of the completers [25 patients (24.8%) P
= 0.13] declared to pursue weight-loss for health motivations; 
on the other hand, the majority of the dropouts agreed to the 
dietary restraint program, primarily driven by aesthetics purpose 
[14 patients (31.8%) P = 0.13]. At first observation, there were 
no differences in median IQR scores concerning interview and 
psychometric tests between the two groups, thus suggesting the 
same psychological compliance to clinical nutrition program 
(Table 1).

Descriptive and Psychological Logistic Regression

Logistic regression analysis was applied to identify behavioural 
(Table 2, Fig. 1) and psychological (Table 2, Fig. 1) factors 
responsible for dietary program’s dropout. As shown in Table 
2, only a history of previous weight-loss program attempts was 
implicated in completing the nutritional trial. In particular, patients 
experiencing previous dietary programs were prepared to follow 
out a new weight-loss protocol (P = 0.026, with OR = 0.43 and 
0.20 < 95% CI > 0.90). In relation to psychological dropout’s 
predictors, only GHQ-28 score produced a statistically significant 
P < 0.10 in the univariate logistic regression analysis (P = 0.017, 
with OR = 1.09 and 1.02 < 95% CI > 1.2), thus suggesting that 
the combination of somatic symptoms, anxiety, insomnia, social 
dysfunction and sever depression determine diet program’s 
failure (Table 2). In the multivariate model, only GHQ-28 was 
significant [P < 0.10 in the univariate logistic regression analysis 
(Table 2)], and it can be considered a predictor of attrition, 
independently from both the dissatisfaction level and the previous 
treatment experiences. Otherwise, at the multivariate analysis, the 
level of satisfaction and the number of previously undertaken 
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Dropouts (n = 44)
n (%)

Completers (n = 102)
n (%)

Total (n = 146)
n (%)

OR
(95% CI) P

Semi-structured interview:satisfaction with current weight1)

Satisfied 3 (6.8) 1(0.99) 4 (2.8) REF
Dissatisfied 22 (50) 51 (50.5) 73 (50.3) 0.14 (0.01-1.5) 0.101
Very dissatisfied 19 (43.2) 49 (48.5) 68 (46.9) 0.13 (0.01-1.32) 0.084

Semi-structured interview:patient expectation about weight loss and patient motivation
Time to lose weigh
  Less than 1 yr 12 (27.3) 27 (26.5) 39 (26.7) REF
  More than 1 yr 18 (40.9) 44 (43.1) 62 (42.5) 0.92 (0.38-2.20) 0.852
  I don’t know 14 (31.8) 31 (30.4) 45 (30.8) 1.02 (0.40-2.57) 0.973
Motivation
  Health 7 (15.9) 25 (24.8) 32 (22.0) REF
  Aesthetic 14 (31.8) 22 (21.8) 36 (24.8) 2.27 (0.78-6.65) 0.134
  Both 23 (52.3) 54 (53.5) 77 (52.7) 1.52 (0.58-4.01) 0.397

Semi-structured interview:score(median IQR)
Personal motivation2) 10 (8-10) 10 (8-10) 10 (8-10) 1.07 (0.8-1.40) 0.64
External motivation3) 9 (6-10) 9 (6-10) 9 (6-10) 1.03 (0.91-1.2) 0.61
Confidence to lose weight2) 7 (6-9) 7 (6-9) 7 (6-9) 0.98 (0.82-1.16) 0.81
Difficult to lose weight3) 10 (9-10) 10 (9-10) 10 (9-10) 1.01 (0.76-1.33) 0.97

Psychometric test (VCAO):score(median IQR)
Anthropometric area4)(VCAO) 2 (1-3) 2 (1-2) 2 (1-2) 1.12 (0.79-1.6) 0.517
Psychiatric area4)(VCAO) 1 (0-3.5) 1 (0-3) 1 (0-3) 1.16 (0.96-1.41) 0.123
DBI score4) 0.61 (0.52-0.8) 0.67 (0.55-0.78) 0.65 (0.54-0.79) 0.60 (0.10-3.43) 0.568
BITE score4) 4.5 (3-7) 4 (2-6) 4 (2-6) 1.07 (0.94-1.22) 0.315
GHQ score4) 3 (1-8.5) 2 (0-5) (0-6.5) 1.09 (1.02-1.2) 0.017

Data available for: 1) 101 completers and 44 drop, 2) 102 completers and 43 drop, 3) 100 completers and 43 drop, 4) 100 completers and 40 drop

Table 2. Psychological variables of patients: Dropouts and completers

Dissactisfied Very
dissactisfied

GHQ
SCORE

No diets
undertaken

Fig. 1. Logistic multivariate analyses. Square represent OR (logaritmic scale) 
and bars 95% CI. High GHQ score represent a significant risk factor for abandoning 
weight loss program, while an high level of one‐self weight dissatisfaction and 
previous diets are protective factor.

diets seem to be protective factors, but without any statistical 
significance. (Fig. 1).

Discussion

Attrition is one of the major causes of treatment failure in 
the field of obesity. In obesity trials, attrition rates range from 
10 to 80% [39] and vary according to the experimental design 
(randomized vs. observational study), and the type of treatment 
(drugs, behaviours, bariatric surgery). Since adherence to weight 
loss programs is a key component of long-term success [11,17], 
strategies are needed to reduce the dropout rates. In our study, 
six months after baseline, the majority of patients 102 patients 
(69.9%) were still attending the weight-loss program, while 44 
(30.1%) dropped, with an attrition rate of 30.1%; this is in line 
with the literature. Comparison of the results in the two different 
treatments showed that 26 patients of the 73 enrolled (39.7%) 
dropped in CBT group while 18 patients of the 73 enrolled 
(24.7%) dropped in standard care group, although without any 
statistically significant difference (P = 0.127). Any factors may 
influence the adherence to a diet, such as disease state, the length 
of intervention, restrictiveness, and patient support. Specifically, 
the high attrition rate in CBT group can be explained by a more 
challenging program in terms of time, session frequency, and 
in particular, personal involvement. In fact, in the CBT group, 
the patient is no longer a passive subject, but directly interacts 
and is involved in the weight loss program. Given the high 
dropout percentage of patients entering a weight-loss program, 
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it would be important to identify the main prognostic risk factors 
in the early phases of treatment [5]. In our study, the strongest 
predictor of dropout seems to be significant stress level. Two 
studies observed that the overall level of stress discriminates 
patients who discontinue treatment from those who complete their 
program [13,40]. Perhaps a pre-diet stress management program 
could be therapeutic for these “weak patients”. Interestingly, if 
we focus our attention on compulsory eating and psychological 
trouble, only the latter is significantly associated with abandoning 
weight-loss program. Our data are in agreement with the most 
recent results disclaiming binge eating as a inevitable element 
of dropout [3,9,10], as well as with previous data showing a 
positive association between dropout and emotional disorders 
[3,7,11,13]. Furthermore, a high level of pre-treatment psycho-
logical troubles in patients attending our Department has been 
observed (data not shown). This concurs with studies which 
report that obese patients, declaring in anamnesis many weight- 
loss treatments, presented higher levels of psychopathologies 
when compared to obese patients who never looked for any 
treatment by a specialist [41-43]. Also, the multivariate analysis 
confirms the positive association between the psychiatric distress 
and dropout; in fact, a high GHQ score represents a risk factor 
for early dropout. One’s current weight dissatisfaction could act 
as a stimulus, since patients who are unsatisfied with their weight 
could be strongly motivated to run out of the nutritional program; 
subjects experiencing previous diets might be less likely to dropout, 
because of their ability to cope with the program’s difficulties, 
despite their unrealistic expectations. Our results show a higher 
trend of unrealistic expectations in those patients who finally 
dropped the nutritional program, and this is in line with literature 
[4]. Subjects experiencing previous diet programs declare the 
same unrealistic expectations, if compared with patients not used 
to diet protocols; previous experiences do not seem to have 
affected their detachment from reality. These data concur with 
other studies indicating that previous dietary experiences are 
insufficient to decrease unrealistic expectations, suggesting that 
an ideal “out of reach” body image was deep-seated in obese 
patients [2,4,11,17]. It would be interesting to study what extent 
the external environment (diet industry, media, etc.) and the 
individual personality affects this misperception. Moreover, our 
data are in contrast with previous findings indicating weight 
fluctuations as a barrier to successful treatment or a risk factor 
for attrition [3]; in fact, our study shows a lower dropout 
percentage in patients with cycling syndrome. In addition, 
patients subscribing to weight-loss program for health reasons 
could be strongly motivated not to abandon. According to Della 
Dalle Grave et al. [4], the primary motivation for weight-loss 
is the concern for one’s future or present health. However, a 
strong baseline self-motivation is not sufficient to guarantee 
successful results; likewise, a continuous clinicians’ pressure does 
not always result in attrition. Our analysis also shows that there 
are no differences between dropouts and completers in self- 
confidence, self-consciousness of the current body size and the 

weight-loss effort. As reported in literature, we find no 
differences in the anthropometric parameters (sex, age, BMI). 
Furthermore, our studies confirm that advanced age protects 
against dropout [3,4]; in fact, in our sample, completers are older 
than dropouts, even though without any statistical significance. 
Some authors hypothesized that older patients were conscious 
of weight-loss health benefits [44]. Interestingly, our study 
underlines job-status as a key role in pursuing dietary protocol, 
in contrast with previous findings [2,15], thus suggesting that 
job restrictions could protect patients from dropping the diet 
program, just as outside activities could prevent any transgress 
feeding behaviour. Psychometric tests seem to be an efficient 
baseline instrument to identify patients at risk of dropout. 
Although variables evaluated by semi-structured interview appear 
very useful to establish a strong therapeutic relationship with the 
patient, they appear less accurate in identifying predictors of 
dropout. We hypothesize that psychological troubles could 
represent the most important cause of dropout. Therefore, a 
psychological characterisation would be required not only at the 
enrolment, but also all over the six months trial, in order to create 
a step-by-step individual weight-loss program. In fact, dietary 
program alone is not the proper therapy for overweight and obese 
patients with psychological distress, because they are unable to 
control anxiety derived from nutritional strictness. In the presence 
of psychological troubles, a strong weight loss motivation appears 
insufficient in achieving the goal. Selection of participants 
according to prognostic factors for weight loss may be a valuable 
approach towards enhancing the efficiency of a program and the 
compliance to the therapy.
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