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Abstract

Objective To evaluate whether an interdisciplinary

intervention program on lifestyle results in better quality of

life (QoL) and lower frequencies of depression and binge

eating disorder (BED) in individuals at risk for type 2

diabetes mellitus.

Methods A total of 177 individuals (32.2% men, age

55.4 ± 12.5 years) at risk for diabetes were allocated to a

9-month traditional (TI) or intensive interdisciplinary

intervention (II) on dietary habits and physical activity

including psychoeducative groups. They were submitted to

questionnaires and clinical and laboratory examinations.

Predictors of non-adherence were analyzed by logistic

regression.

Results Only individuals submitted to II had blood pres-

sure and plasma glucose levels reduced. Frequencies of

depression reduced in both interventions but of BED only

in II (28.0–4.0%, P \ 0.001). Increments in the scores of

SF-36 domains (physical functioning: 11.1 ± 14.0 vs.

5.3 ± 13.0, role-emotional: 20.4 ± 40.2 vs. 6.2 ± 43.8,

P = 0.05) were greater in the II than in TI, respectively.

Changes in SF-36 correlated with decreases in anthro-

pometry, blood pressure and glucose levels, depression and

BED scores. Male gender was independently associated

with non-adherence to the II.

Conclusions In addition to metabolic benefits, an inter-

disciplinary approach may induce desirable extrametabolic

effects, favoring the control of psychiatric disorders and

improving the QoL of individuals at risk for diabetes.

Keywords Intervention � Prevention � Diabetes mellitus �
Quality of life � Binge eating � Depression � Adherence

Introduction

Worldwide, a 122% rise in the number of adults with

diabetes mellitus (DM) is projected for 2025 [1]. In

developing countries, it is projected to grow by 170% from

84 to 228 million people. This global increase has been

attributed to population aging and growth, as well as to

obesity, unhealthy diets and a sedentary lifestyle. Consid-

ering the impact of DM on morbidity and mortality, pre-

vention strategies have been proposed aimed to increase

longevity and improve quality of life (QoL).

Prospective randomized controlled studies have shown

that behavioral interventions targeting diet and physical

activity can delay or prevent the progression to DM [2, 3].

The Finnish Diabetes Prevention Study [2] included indi-

viduals at high risk for type 2 DM allocated to a control

(annual medical visits and written information about diet

and exercise given) or intervention group (medical visits,

individual sessions with nutritionist and physical orienta-

tion). The study conducted in United States [3] had 3 arms,

lifestyle changes based on diet and physical activity,

pharmacological (metformin) intervention and placebo.

Goals were to achieve at least 150 min per week of mod-

erate physical activity and to reduce weight by 7% from

A. Cezaretto � A. Siqueira-Catania � C. R. de Barros �
E. P. Salvador

Nutrition Department, School of Public Health,

University of São Paulo, São Paulo, SP, Brazil

e-mail: cezaretto@usp.br

S. R. G. Ferreira (&)

Nutrition Department, School of Public Health,

University of São Paulo, Av. Dr. Arnaldo, 715,

São Paulo, SP 01246-904, Brazil

e-mail: sandrafv@usp.br

123

Qual Life Res (2012) 21:105–113

DOI 10.1007/s11136-011-9919-2



baseline. Participants were assigned a personal coach who

met with them 16 times over the first 24 weeks to complete

a core curriculum and then met at least bimonthly for the

remainder of the trial. Periodic group sessions and cam-

paigns were used to maintain weight and activity goals.

Participants in both placebo and metformin arms received

standard lifestyle recommendations in the form of written

information and annual individual session that emphasized

the importance of a low-fat diet and regular physical

activity to achieve modest weight reduction [3]. In both

studies, intensive lifestyle modifications were associated

with the greatest reductions in the risk of DM.

These interventional programs conducted in developed

countries might be not feasible for the developing world

due to economical limitations. To achieve effectiveness,

DM prevention programs should be tailored to the reality

of public health systems. Independent of the region of the

globe, behavioral changes in population are a common

challenge for professionals and health authorities.

The epidemiological transition and emergence of

chronic diseases raise the attention of health policies also to

the subjective well-being of population [4]. In addition to

metabolic outcomes, measures of QoL should be used to

assess the effect of intervention programs.

Psychiatric disorders are known to deteriorate the con-

trol of chronic diseases such as DM and metabolic syn-

drome [5–9]. Particularly concerning DM, associations of

eating disorders and depression are frequently reported

[8, 9]. Although mechanistic relationships are still under

debate, it is known that depression and/or binge eating

have deleterious effects on the homeostasis of glucose

metabolism [10, 11].

Benefits induced by behavioral interventions on lifestyle

have shown to be more pronounced than pharmacological

interventions [3, 12]. Changing behavior may be aggra-

vated by the presence of psychiatric disorders, which have

been associated with decreased adherence to treatments

[13]. Metabolic beneficial effects of interventional pro-

grams are commonly reported [2] but not the psychological

benefits, an important component of QoL.

Among the instruments available to measure QoL, the

Medical Outcome Study 36-Item Short-Form Health Survey

(SF-36) is one of the most applied for comparisons of

groups or interventions [14]. Eight domains of functional

health and well-being scores, as well as psychometrically

based physical and mental health summary measures, are

provided [15]. The Primary Care Evaluation of Mental

Disorders (PRIME-MD) allows the assessment of the main

mental disorders [16]. Its modules—mood, anxiety, so-

matoform, alcohol, and eating disorders—were based on

diagnostic criteria of the American Psychiatric Associa-

tion [17] described in the Diagnostic and Statistical Manual

of Mental Disorders (DSM-IV). The Beck Depression

Inventory (BDI) is self-report questionnaire, which has

been widely used for screening depression in clinical

practice and research [18]. In combination with a semi-

structured clinical interview, the BDI assures the diagnosis

of depression. The Binge Eating Scale (BES) has been used

to evaluate 3 dimensions of this eating behavior: frequency

of binge, amount of food intake, and degree of feelings at

the time of binging [19]. The SF-36, PRIME-MD, BDI, and

BES were validated in Brazilian population samples.

This study hypothesized that an interdisciplinary inter-

vention, including a psychologist, would represent to

individuals at risk of DM an opportunity to change

behavior, self-care, and lifestyle, which would result in

improvement in metabolic profile, psychological status,

and QoL. The main objectives of this study was to evaluate

whether an intervention program on lifestyle, including an

intensive interdisciplinary approach for 9 months, in indi-

viduals at risk for DM results in better QoL and in lower

frequencies of depression and BED. In addition, predictive

factors of non-adherence to the intensive intervention were

assessed.

Methods

A total of 438 individuals seen by the public health system

of the Sao Paulo city, Brazil, were screened. Inclusion

criteria were adults of both sexes aged 18 and 79, at high

risk for type 2 DM. High risk was defined by the presence

of prediabetic conditions (impaired fasting glucose or

impaired glucose tolerance) or the metabolic syndrome

without DM, considering the 4.6-fold increased risk of

developing type 2 DM [20, 21]. American Diabetes

Association and International Diabetes Federation diag-

nostic criteria were used [22, 23]. Exclusion criteria were:

(1) to live out of São Paulo metropolitan area; (2) pregnant

women; (3) neurological or unstable psychiatric problems;

(4) antidiabetic agents or medications for weight control;

and (5) neoplasias, chronic communicable diseases, hepatic

or renal failure, and untreated thyroid dysfunctions.

Two hundred and forty-four individuals were eligible,

and 177 agreed to participate. The proportion of men was

higher among non-participants. The Institutional Ethics

Committee approved the study (protocol COEP 210/08),

and written consent was obtained from all participants.

In this longitudinal study, individuals were randomly

assigned to one of two intervention programs of lifestyle

modifications (dietary habits and physical activity), which

each lasted 9 months. Traditional intervention (control

condition) consisted of 3 medical visits during the time

frame, in which participants received written guidelines on

changes in diet and physical activity, based on primary care

model advocated at the Brazilian public health system. The
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intensive intervention (interdisciplinary condition) con-

sisted of these visits plus an individual appointment with a

dietitian and 2-h group sessions for up to 17 participants,

led by an interdisciplinary team, with frequency fading

from 4 sessions in month 1 to 2 sessions in month 2 and 1

monthly session until month 9. Participants under intensive

intervention also received print materials including hints to

reach a healthier lifestyle in all sessions and telephone calls

between sessions to motivate and enhance the patient-

professional link. Interdisciplinary team included an

endocrinologist, psychologist, nutritionist, and physical

educator. These psychoeducative sessions deal with issues

related to their daily habits focusing in diet, physical

activities, and stressful situations. Short targets were rec-

ommended to the participants in order to motivate changes

in their routine, which were discussed in the subsequent

session. Adherence to the intensive intervention was

defined by attendance up to 70% of the group sessions.

The outcomes of programs were the improvement in the

metabolic profile, including plasma glucose and lipids

concentrations and blood pressure levels. The goals were

weight loss C5%, dietary fiber intake C20 g per day, sat-

urated fat B10% of total energy, and moderate physical

activity C150 min per week.

Study protocol

Individuals were examined and submitted to laboratory

procedures at baseline and after 9 month of follow-up. The

long version of the International Physical Activity

Questionnaire [24, 25] was applied, and three 24-h recalls

were obtained by trained specialists. Dietary data were

processed using the software Nutrition Data System for

Research [26].

The Medical Outcome Study 36-Item Short-Form

Health Survey (SF-36) was used to assess quality of life. A

single examiner applied the SF-36. This questionnaire

includes questions focusing on the limitations on physical

and social activities due to physical or emotional concerns,

limitations on daily activities, pain, mental disturbances,

and vitality. Additional information about the SF-36 and

the interpretation of results are available on the SF-36 web

page (http://www.sf-36.org). Quality of life was assessed

by each of its 8 domains and also by 2 summary measures,

focusing on ‘‘physical’’ or ‘‘mental’’ aspects. The domain

scaled scores (0–100) are physical function, physical role,

bodily pain, general health, vitality, social functioning,

emotional role, and mental health. The scores from the 8

domains were individually weighted into physical and

mental components and combined to calculate the SF-36

physical component summary (PCS) and mental compo-

nent summary (MCS) health scales [14]. The module

‘‘mood’’ of the PRIME-MD and the Beck Depression

Inventory (BDI) was applied to diagnose depression as a

dichotomous variable [27]. By the PRIME-MD, depression

was diagnosed when individuals had minor or major

depressive disorder or dysthymia. BDI is composed of

items relating to symptoms of depression such as hope-

lessness and irritability, cognitions such as guilt or feelings

of being punished, as well as physical symptoms such as

fatigue, weight loss, and lack of interest in sex. Overall

scores are obtained by the sum of responses to 21 questions

ranging from 0 to 63. Cutoff points used to classify the

depression severity were as follows: 0 to 11—minimal; 12

to 19—light; 20 to 35—moderate; and 36 to 63—severe

[28]. In this study, the cutoff point C12 was used to define

depression. Binge eating disorder was assessed by the

Portuguese version of the BES [29]. This is a 16-item

questionnaire whose questions are based on behavioral and

the emotional characteristics (guilt or shame). Each ques-

tion punctuated from 0 to 3, and the final score is obtained

by the sum, ranging from 0 to 46. Scores less than 17 are

considered non-binging, from 18 to 26 moderate binging,

and 27 and greater severe binging. For the purpose of this

study, the cutoff point C18 was employed to define the

presence of BED.

Fasting blood samples were taken, and a 75 g oral

glucose tolerance test performed. Samples were immedi-

ately centrifuged, and analyses made in the local labora-

tory. Plasma glucose was measured by the gluco-oxidase

method and lipoproteins enzymatically by automatic

analyzer.

Statistical analysis

Data are reported as means ± standard deviation for

numerical variables or as number and percent for cate-

gorical variables (depression and binge eating). Paired and

unpaired Student’s t tests were used to compare continuous

variables with normal distribution. Those with skewed

distributions were transformed using their natural loga-

rithms. Differences of frequencies were tested by chi-

square test. Agreement of diagnosis of depression using

both instruments (PRIME-MD and BDI) was measured by

the kappa coefficient. Correlation between changes in

variables was tested by the Pearson or Spearman coeffi-

cient. Sensitivity analyses were conducted since use of

antidepressants could interfere in variables of interest.

To identify independent predictors of non-adherence

(attendance to group sessions \70%) to intensive inter-

vention, logistic regression was employed. Differences in

baseline variables between adherent and non-adherent

participants at significance level up to 0.20 in the univariate

analysis were entered into the logistic regression final

model, taking depression and binge eating as variable of

main interest. Statistical analyses were performed using

Qual Life Res (2012) 21:105–113 107
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SPSS 17.0 software [30]. The significance level was set at

P \ 0.05.

Results

The total sample was composed of 177 individuals (32.2%

men), with mean age of 55.4 ± 12.5 years. Fifty-two

percent were married, 54% had up to 8 years of schooling,

and 49% had body mass index C30 kg/m2. Table 1 shows

the characteristics of the participants allocated to the

interventions. Groups stratified according to the type of

intervention had similar proportions of women (73.3% in

the intensive and 63.8% in the traditional intervention) and

did not differ at baseline according to clinical, QoL score,

and frequencies of depression and BED. From those 177

individuals, 135 completed the 9-month follow-up (mean

lost to follow-up of 23%), totalizing 60 individuals in the

traditional intervention and 75 in the intensive one. The

main reason for drop was to live far from the health center.

Comparing individuals who completed or not the follow-

up, subsets did not differ according to sociodemographic,

anthropometric, and metabolic data and to the frequencies

of psychiatric disorders. Participants were followed up

from March 2008 to January 2009. Sixty-four percent of

the participants were considered adherent since they

achieved 70% of attendance to the group sessions.

In both interventions, similar reductions in total energy

intake were found (Intensive: 1,833 ± 638–1,491 ± 485

kcal/day, P\0.01 and Traditional: 1,710 ± 602–1,497 ±

624 kcal/day, P \ 0.01). Only in the intensive inter-

vention had significant increase in fiber intake (II:

9.1 ± 3.7–11.1 ± 4.3, P \ 0.01; TI: 9.6 ± 3.6–9.2 ± 3.1,

P [ 0.05). Mean percent decrease in total fat and added

sugar intake were higher in individuals the intensive

intervention (data not shown).

The proportion of individuals spending C150 min/week

of physical activity increased more in the intensive inter-

vention (59.6–87.7%, P = 0.001) compared with the tra-

ditional one (53.8–61.5%, P = 0.78).

After intensive and traditional interventions, respec-

tively, the mean values of body mass index and waist

circumference decreased and HDL-cholesterol increased

(Table 2). However, only individuals submitted to the

intensive intervention had mean blood pressure levels and

fasting and 2-h plasma glucose reduced. Comparing dif-

ferences between the two interventions, individuals of the

intensive intervention had greater decreases in waist cir-

cumference and blood pressure. Mean values of BDI and

BES scores were similar at baseline and decreased after

both interventions.

Intensive intervention was associated with significant

improvement in the majority of QoL domains and the

summary measures (Table 3). Comparing the increments in

QoL induced by both interventions, they were higher in

intensive intervention regarding to the domains of physical

functioning and role-emotional than the traditional one

(Fig. 1). Sensitivity analyses, taking into consideration the

use of antidepressants, did not change the results.

At baseline, kappa coefficient (j = 0.49) for the diag-

nosis of depression using both instruments showed a good

agreement. The frequencies of depression decreased at the

end of both interventions (Table 4). However, frequency of

BED showed significant reduction only in the intensive

Table 1 Sociodemographic, psychological, and clinical data at baseline, according to the type of intervention

Intensive n = 97 Traditional n = 80 P

Age (years) 56.1 ± 11.4 53.8 ± 13.3 0.23

Body mass index (kg/m2) 31.5 ± 5.7 30.5 ± 5.6 0.23

Waist circumference (cm) 103.3 ± 11.9 100.0 ± 12.8 0.08

Systolic blood pressure (mmHg) 136.4 ± 17.5 135.7 ± 17.5 0.80

Diastolic blood pressure (mmHg) 83.6 ± 10.3 80.7 ± 9.7 0.06

Fasting plasma glucose (mg/dL) 99.6 ± 12.2 99.0 ± 11.1 0.74

LDL-cholesterol (mg/dL) 126.8 ± 36.5 126.5 ± 42.0 0.97

HDL-cholesterol (mg/dL) 42.5 ± 11.7 40.3 ± 10.3 0.19

Triglycerides (mg/dL) 151.7 ± 66.8 155.0 ± 67.5 0.74

Quality of life

Physical summary measure 48.0 ± 8.7 49.0 ± 9.0 0.47

Mental summary measure 44.2 ± 11.9 45.1 ± 13.2 0.66

Depression* (%) 46.3 46.8 0.95

Binge eating disorder (%) 26.3 22.1 0.52

Data expressed as means ± standard deviation or percent

* Diagnosed by Beck Depression Inventory
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one. When number of individuals showing decreases in

BES score was considered, intensive intervention was

associated with greater percent of reductions than the tra-

ditional one (85.7% vs. 50.0%, P = 0.04).

Depressed individuals at baseline (n = 58) who

decreased symptoms after 9 months (n = 29) had their

fasting plasma glucose reduced, while those who main-

tained depression symptoms had levels elevated (-4.3 ±

12.6 vs. 7.3 ± 9.0 mg/dL, P = 0.015). Similarly, the for-

mer group improved physical component of QoL (5.0 ±

8.3 vs. -5.6 ± 8.9, P = 0.002) but not the latter.

In univariate analysis, comparison of subsets of adherent

and non-adherent individuals according to clinical and

laboratory data, no difference was observed (data not

shown). Final logistic regression including depression and

BED as independent variables male sex was independently

associated with non-adherence to the intensive intervention

but not the psychiatric disorders (Table 5). Men had a 5.4-

fold increase in non-adherence compared with women.

The changes in the scores of QoL of both interventions

were inversely correlated to the changes in some clinical

variables. For the total sample, vitality was correlated to

body mass index (r = -0.168, P = 0.05), role-emotional

domain to waist circumference (r = -0.190, P = 0.03),

and mental summary measure to fasting and post-load

glycemia (r = -0.208, P = 0.016 and r = -0.213,

Table 2 Mean values (±standard deviation) of clinical variables at baseline and after 9 months of follow-up according to the type of

intervention

Intensive intervention (n = 75) Traditional intervention (n = 60)

Baseline 9 months P Difference Baseline 9 months P Difference

Body mass index (kg/m2) 31.7 ± 5.6 30.9 ± 5.7 \0.001 -0.8 ± 1.5 29.9 ± 5.0 29.1 ± 5.3 \0.001 -0.7 ± 1.2

Waist circumference (cm) 104.0 ± 12.0 100.7 ± 11.3 \0.001 -3.4 ± 5.6 99.4 ± 12.2 97.4 ± 12.2 \0.001 -1.8 ± 3.5*

Systolic BP (mmHg) 136.4 ± 17.7 131.0 ± 17.0 \0.001 -5.4 ± 15.3 135.8 ± 17.6 136.2 ± 19.2 0.85 0.6 ± 18.3*

Diastolic BP (mmHg) 84.0 ± 10.7 76.8 ± 12.5 \0.001 -6.0 ± 9.2 80.5 ± 9.9 80.0 ± 8.2 0.63 -0.7 ± 8.5*

Fasting plasma glucose (mg/dL) 98.9 ± 12.0 95.3 ± 12.1 \0.001 -3.6 ± 13.4 99.7 ± 11.1 98.8 ± 12.3 0.61 -2.0 ± 13.8

Post-load plasma glucose (mg/dL) 123.3 ± 28.3 114.1 ± 28.5 \0.001 -9.2 ± 27.8 116.1 ± 26.2 113.8 ± 29.0 0.52 -2.4 ± 26.9

Total cholesterol (mg/dL) 203.8 ± 41.9 198.3 ± 39.9 0.23 -5.5 ± 39.5 200.6 ± 46.3 195.2 ± 47.7 0.40 -3.1 ± 50.4

LDL-cholesterol (mg/dL) 128.5 ± 37.6 122.3 ± 33.8 0.19 -6.1 ± 38.9 129.5 ± 42.8 118.6 ± 42.1 0.08 -8.4 ± 50.4

HDL-cholesterol (mg/dL) 43.6 ± 12.3 47.3 ± 12.6 \0.001 3.6 ± 10.4 39.1 ± 10.1 44.9 ± 11.3 \0.001 4.9 ± 12.3

Triglycerides (mg/dL) 150.6 ± 59.5 141.9 ± 51.6 0.19 -8.7 ± 57.2 165.2 ± 71.1 165.2 ± 89.7 0.99 3.0 ± 62.8

BDI score 12.2 ± 9.4 8.4 ± 7.7 \0.001 -3,8 ± 6.6 9.3 ± 7.5 5.2 ± 5.1 \0.001 -4.1 ± 6.6

BES score 9.9 ± 8.8 6.8 ± 6.4 \0.001 -3.2 ± 5.9 8.0 ± 8.5 6.3 ± 7.5 0.003 -1.8 ± 4.5

BP blood pressure, BDI Beck Depression Inventory

* P \ 0.05 for difference in intensive intervention

Table 3 Mean values (±standard deviation) of quality of life assessed by the SF-36 at baseline, after 9 months of follow-up, and differences

from baseline, according to the type of intervention

SF-36 domains Intensive intervention Traditional intervention

Baseline 9 months P Difference Baseline 9 months P Difference

Physical functioning 76.0 ± 19.7 87.1 ± 16.9 \0.001 11.1 ± 14.0 82.4 ± 20.0 87.7 ± 17.1 \0.001 5.3 ± 13.0*

Role-physical 75.7 ± 34.6 81.7 ± 32.4 0.18 6.0 ± 38.7 78.0 ± 33.8 84.5 ± 26.0 0.16 6.5 ± 34.6

Bodily pain 58.3 ± 22.8 65.9 ± 21.9 0.02 7.7 ± 27.1 65.4 ± 23.8 67.8 ± 21.2 0.50 2.3 ± 26.2

General health 70.8 ± 20.4 80.1 ± 17.7 \0.001 9.3 ± 17.0 72.4 ± 19.4 79.5 ± 17.3 \0.001 7.0 ± 17.4

Vitality 57.9 ± 23.0 69.6 ± 20.4 \0.001 11.7 ± 21.5 63.6 ± 19.0 70.9 ± 20.2 \0.05 7.3 ± 19.2

Social functioning 71.2 ± 27.2 82.3 ± 21.5 \0.001 11.2 ± 27.5 78.9 ± 24.6 84.5 ± 21.0 0.08 5.6 ± 23.6

Role-emotional 60.4 ± 40.5 80.9 ± 33.9 \0.001 20.4 ± 40.2 69.7 ± 38.1 75.9 ± 36.8 0.29 6.2 ± 43.8*

Mental health 63.9 ± 21.8 74.7 ± 17.5 \0.001 10.8 ± 20.3 67.2 ± 21.9 75.4 ± 22.1 \0.001 8.3 ± 19.5

Summary measures

Physical component 48.0 ± 8.6 50.4 ± 8.6 \0.05 2.4 ± 8.1 49.6 ± 8.8 51.2 ± 6.6 0.14 1.5 ± 7.6

Mental component 44.3 ± 11.3 50.8 ± 9.9 \0.001 6.5 ± 10.7 47.0 ± 12.1 50.5 ± 11.5 0.02 3.5 ± 11.2

* P \ 0.05 difference in intensive versus traditional intervention
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P = 0.014, respectively). Stronger coefficients were

detected in the intensive intervention, in which changes in

role-physical domain were inversely correlated to fasting

(r = -0.305, P = 0.008) and post-load glycemia changes

(r = -0.231, P = 0.047).

Also, changes in QoL were correlated to psychiatric

disorders. Considering the total sample, QoL changes were

significantly correlated to the changes in depression score

(r = -0.275, P = 0.001) and in BES (r = -0.175,

P = 0.043). The reductions in the scores of depression and

BED were correlated (r = 0.405, P \ 0.001). In QoL

scores, physical (r = -0.206, P = 0.02) and mental

component (r = -0.275, P = 0.001) was inversely corre-

lated to depression and MCS to binge eating scores (r =

-0.175, P = 0.043). Considering only the intensive

intervention, similar correlations were detected.

Discussion

Our study supports the hypothesis that this intensive

intervention on lifestyle with an interdisciplinary approach

to individuals at risk of DM results in greater benefits in

metabolic profile, accompanied by improvement in QoL,

when compared to a traditional intervention. The beneficial

effects on blood pressure and plasma glucose levels may

contribute to reduce cardiometabolic risk in long term.

Our setting and program had some unique characteris-

tics. This was tailored to the public health system of a

developing country using limited resources, in contrast to

programs conducted in the developed world [2, 3]. Both

interventions followed international guidelines for DM

prevention differing mainly in relation to the contact time

with several health providers. The health team included

professionals, which are normally available in Brazilian

health units. This context results in adequate adherence to

the program reverting and favorable effects. The slight

changes verified in their dietary habits and physical activ-

ities were sufficient to induce reduction in anthropometric

variables. It is known that small weight loss is associated

with cardiometabolic benefits [31, 32]. Even more impor-

tant at the patient viewpoint was the improvement in QoL

and welfare. Higher discipline regarding diet and physical

activity was not seen as an inconvenience but a motivation

for a healthier life. For those with depression or BED,

symptoms were attenuated, which is relevant considering

that the management of these disorders may favor weight

control and metabolic homeostasis [5, 33].

The enhancement in physical and emotional aspects of

the QoL of individuals submitted to our 9-month intensive

intervention was greater than that of the traditional one.

Similar results were previously found in the Diabetes

Prevention Program—DPP [34]. After a 12-month period,

greater benefits on QoL of the individuals allocated to

intensive lifestyle modifications were found as compared to

those under traditional or pharmacological intervention.

Association of QoL and weight loss was found in studies,

ours and DPP, independent of the type of intervention.
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Fig. 1 Mean changes in the scores of the SF-36 domains and

summary measures of individuals submitted to 2 types of intervention

(traditional or intensive) for 9 months

Table 4 Frequencies of binge eating and depression (by two instru-

ments) at baseline and after 9 months of follow-up according to the

type of intervention

Intensive intervention Traditional intervention

Baseline 9 months P Baseline 9 months P

Depression

PRIME-

MD

52.0 (39) 36.0 (27) 0.04 39.7 (23) 19.0 (11) 0.04

BDI 46.7 (35) 29.3 (22) 0.04 39.7 (23) 12.1 (7) 0.01

Binge

eating

28.0 (21) 4.0 (3) \0.001 13.7 (8) 8.6 (5) 0.38

PRIME-MD Primary care evaluation of mental disorders, BDI Beck

Depression Inventory

Data expressed in percent and number of individuals in parentheses

Table 5 Final model of logistic regression for the association with

non-adherence (\70% of attendance to group sessions) to intensive

intervention

OR 95% CI P

Male sex 5.48 0.022–0.574 0.02

Depression 0.47 0.139–1.563 0.22

Binge eating 1.62 0.450–5.809 0.46

Adjusted for age, schooling, marital status, occupation, and body

mass index
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Cost-effectiveness analysis of the DPP concluded that

interventions are recommended considering long-term

outcomes in the prevention of DM. In agreement to our

findings, in a 4-year prospective study conducted in indi-

viduals with type 2 DM, the subset submitted to group

sessions had more favorable effects in glycemic control

and QoL than that followed exclusively by medical visits

[35].

Binge eating may reach high prevalence rates particu-

larly in individuals with DM or in weight loss samples

[11, 36], in which this behavior represents a difficulty for

weight control [37]. An intervention including psychoso-

cial treatment for binge eating in diabetic individuals

showed that the control of the BED occurred concomitantly

with reduction in HbA1c [38]. In our study, high dropout

rate (47%) was found in the traditional intervention. At

least in part, high dropout and unsuccessful weight loss

treatment may dependent of a lack of psychological

approach. This is supported by our finding of reduced

frequency of BED in the intensive intervention but not in

the traditional one. We speculate that the interdisciplinary

program played an important role for this result. A limi-

tation of this analysis is related to the contrasting numbers

of individuals with this disorder in each intervention at

baseline; however, when percentages of decrease in BES

score were considered, the analysis provided consistent

results (data not shown). Based on the correlation between

changes in BES and QoL, we suggest that binge eaters may

have improved their QoL in part due to their successful

attempt in weighting loss. Concordantly, other investiga-

tors have previously found that individuals with BED

submitted to behavioral interventions improved QoL in

parallel weight maintenance [10].

Scores of BED and depression were correlated in our

study. It was previously reported that individuals with

eating disorders have 60% more psychiatric comorbidities

compared with general population [39]. Despite the rec-

ognized association of these disorders [40, 41], more

studies are needed to clarify the underlying mechanisms

these disorders [42]. Concomitant to reduction in the fre-

quency of BED, depression was reduced, which may be

contributing to the improvement of QoL of the individuals

under intensive intervention on lifestyle. At baseline, the

high frequency of depression (47%) among our participants

was similar to that found in other intervention studies [43].

Interestingly, depression symptoms decreased also in our

traditional intervention, suggesting that a simple 30-min

medical care may be effective to improve depression

symptoms even not directed to this psychological disorder.

In fact, in a randomized trial including 51 patients with

type 2 DM allocated to cognitive behavior therapy or to

non-specific treatment to depression, the latter induced a

reduction of 27.3% of depression symptom [44].

A recent longitudinal study found that depression

symptoms increased the risk of type 2 DM [45]. It is rec-

ognized that the role of the hyperactivity of the hypotha-

lamic–pituitary–adrenocortical axis for visceral adiposity

in turn increases the risk of glucose metabolism distur-

bances [46]. Therefore, the additional benefits of lifestyle

interventions on psychiatric disorders could enhance the

protective effects in the prevention of type 2 DM.

Finally, in terms of public health, it was of interest to

investigate factors associated with non-adherence to

intensive intervention. Also, we hypothesized that psychi-

atric disorders could impair adherence. Using a strict cri-

terion to define adherence ([70% of attendance in group

sessions), over a third of the program participants were not

exposed to the full intervention. Considering that their

reasons for non-attendance were mainly related to work

concerns, transportation, and economic limitations, we call

attention to the necessity of politics to facilitate assessment

to health visits and to enhance employers’ comprehension.

Multivariate analysis showed that the presence of BED or

depression was not associated with non-adherence, but the

male sex. Lower rates of men demanding medical visits are

widely observed, which have been attributed to their

occupational activities. Although our findings did not

support that these psychiatric disorders interfere in adher-

ence to psychoeducation groups, further studies, including

bigger samples, are still necessary.

In conclusion, intensive intervention on lifestyle with

interdisciplinary approach for individuals at risk for type 2

DM induced greater improvements in QoL than a tradi-

tional one, in parallel to better benefits on cardiometabolic

profile. Additional favorable effects on BED and depres-

sion may contribute to such QoL improvement. These

disorders seem not to be predictive of non-adherence to

behavioral intervention. Strategies for lifestyle changes

should be revised to improve adherence by male sex.
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