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TITLE: Analysis of the efficacy of an Internet-based self-administered intervention
(“Living Better”) to promote healthy habits in a population with obesity and

hypertension.

ABSTRACT

Introduction: Changes in unhealthy lifestyles are key elements in the prevention and
treatment of obesity and hypertension. Internet-based programs offer great potential for
the implementation of evidence-based interventions focused on promoting healthy
habits. We evaluate the efficacy of an Internet-based self-administered program
(“Living Better”) that addresses people diagnosed as being overweight or having type I

obesity and hypertension.

Methods: The sample was composed of a total of 106 participants (age Mean = 53; 59
males) from a public hospital in Spain, diagnosed as being overweight or having type |
obesity and hypertension and randomized into two groups—the intervention group (IG;
Internet-based intervention) and the control group (CG; usual medical treatment). The
intervention used cognitive-behavioral strategies and psychoeducation to promote
healthy habits. Anthropometric data (i.e., Body Mass Index -BMI-, waist
circumference, and hip circumference) and lifestyle/psychological data (i.e., quality of
life, physical activity, eating styles, motivation, mood, and self-efficacy) were assessed

before and after the intervention, and at 6 and 12-month follow-ups.

Results: Significant differences were observed between the IG and the CG in
anthropometrical variables after intervention (i.e., BMI and waist circumference),
external eating style, and anxiety and stress scores (p < 0.05). Follow-up data showed

that changes were maintained in BMI, waist and hip circumference, and external eating

Abstract abbreviations
BMI: Body Mass Index
IG: Intervention Group
CG: Control Group



in the 1G. After receiving the Internet-based treatment, the CG also improved its clinical

condition.

Discussion: This study demonstrates that the Internet is a viable alternative for the
delivery and dissemination of interventions focused on promoting healthy habits, and a

totally self-administered intervention can produce long-term positive results.

Trial Registration number: NCT02445833

Keywords: online intervention, obesity, overweight, hypertension, lifestyle change.



1. INTRODUCTION

Lifestyles are one of the most important determinants of health. Sedentary
behaviors, consumption of fatty foods, fast food, tobacco, alcoholic beverages, stress,
among other factors, are currently the most important causes of mortality and illness [1-

3],

Lifestyles have also a decisive influence on the maintenance of chronic diseases,
including obesity and arterial hypertension [4,5]. The prevalence of these two
conditions has been rising over the past decades, as has the economic burden, and both
have a significant economic impact on the health care system [6,7]. Several treatment
modalities have been designed and implemented for obesity and hypertension (e.g.,
pharmacological, nutritional, surgical, and psychological), but the unanimous
conclusion is that there is no long-term solution without a profound change in the way
patients relate to food and physical activity [1]. Unfortunately, the data indicate that
these usual medical procedures to promote these healthy habits are not effective enough
[8]. This may in part be attributable to the substantial barriers that undermine long-term
strategies. These can include lack of adherence with treatment, lack of motivation, time
constraints, lack of recognition of obesity or hypertension as chronic conditions, or lack

of consistent follow-ups [9,10].

The use of Information and Communication Technologies (ICTs), especially
Internet-based interventions are demonstrating great potential in the delivery of
prevention and treatment programs focused on promoting lifestyle changes and in
particular as support for weight loss. These interventions are becoming highly valuable
allies for clinicians and patients by promoting the continuous accompaniment of

patients without the need for face-to-face meeting, travel, or extra expenses [11].



The efficacy of ICTs for delivering treatments has already been proven in several
chronic diseases [12,13]. There are currently several reviews evaluating the
effectiveness of Internet-based interventions to promote weight loss or improve
lifestyle. The meta-analyses performed by Neve et al. [14], Manzoni et al. [15], Kodama
et al. [16], and Dutton, Laitner, and Perri [17] show that the use of the Internet in
treatment programs has a modest but significant effect on weight control. However,
these reviews also point out variations among trials (with smaller effect sizes and
inconsistent results across studies), and the need for better descriptions of components
of effective interventions [15], although they emphasize the promising nature of

Internet-based interventions.

Regarding hypertensive and at cardiovascular risk populations, although the studies
analyzing and comparing online interventions with the usual treatments are still scarce,
the use of Internet-based interventions has shown to be effective at reducing
cardiovascular risk factors [18,19). Generally, these interventions use components

similar to those for obese populations.

Most of the randomized clinical trials (RCTs) that analyze online interventions for
these conditions have focused mainly on weight change and some medical variables,
and few studies assess the effect of treatments on changing lifestyles and relevant
psychological variables [20]. For instance, some studies have highlighted the effects of
Internet-based interventions on food behavior change (including better food choices
after online intervention) [21-24], improvements in self-efficacy [22,25,26] and stress
reduction [25]. Therefore, more research is needed into the effects of online
interventions on psychological variables. In addition, to our knowledge there are no
studies that evaluate anthropometric and psychological variables jointly in a sample of

obese patients with hypertension.



The objective of this study is to assess the efficacy of a completely self-administered
Internet-based intervention aimed at promoting lifestyle changes in obese and

hypertensive patients by comparing the results with a waiting list group (control group).

2. METHODS

2.1 Study design

This study was an exploratory RCT with two arms: the intervention group (IG) and
the control group (CG). The study was conducted following the CONSORT statement
(Consolidated Standards of Reporting Trials) and CONSORT-EHEALTH guidelines

[19,20]. Trial Registration number: NCT02445833 [21].

2.2 Sample

The sample consisted of patients regarded as being overweight or having type |
obesity, hypertension, and under medical supervision in the Hypertension and Vascular
Risk Unit of a public hospital (Spain). Participants were recruited by the physicians, and
met the following criteria: age 18-65 years, in clinical medical treatment for the
prevention of metabolic syndrome or cardiac complications, and overweight or type |
obesity (Body Mass Index —-BMI> 25 and < 35). Exclusion criteria were no Internet
access, taking more than three antihypertensive drugs, a diagnosis of diabetes, a
diagnosis of eating disorder, having a disability that prevents or hinders exercise and
physical activity, or receiving any treatment for weight loss elsewhere. The sample size
was calculated based on the effect size for body weight finding in previous studies
[15,30,31].

From the initial selection of patients made by the physicians (n = 510), 106 patients

finally accepted (55 in the IG and 51 in the CG). Figure 1 shows the flow of participants



throughout the study. All participants in the post-test and follow-ups completed all
online modules. If they failed to complete the modules at some point in the program,
they were considered dropouts. Most of the participants who left the study at some point
did not offer further explanations. Among those who did explain the reason for
abandoning or not completing the study, the following stand out: lack of interest, health

problems, difficulty in managing computer/Internet, and family problems.

Data base
n= 3449

| Eligibility assessment |

I Exclusion/inclusion criteria

| Invitation Letter |

Evaluation/randomization and baseline
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1G N=10 psychological;
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Figure 1. Study participants flow.

M1: pre-intervention; M2: post intervention for IG and Pre-intervention 2 for CG; M3:
6 months follow-up for IG and post-intervention for CG; M4: 12 months follow-up for
IG and 6 months follow-up for CG .

2.3 Procedure/recruitment

After selection of patients who fit the inclusion criteria, a letter was sent to inform

them of the study. Once patients agreed to participate, they were asked for their



informed consent at the hospital, and allocated to one of two groups: IG and CG.
Randomizations were performed using random allocation software (with the program

Epidat 4.1) [29].

e Online treatment (IG): They received an intervention program (in addition to
usual medical treatment) with support of the website created and designed for
the objectives of this study (the program description was made in Bafios et al.
[29].

e Control group (CG): They received the usual medical consultations focused on
reducing cardiovascular risk factors. The usual treatment consists of routine
medical examinations in which patients are monitored and provided with
information on lifestyles and diet (usually one medical visit every 6-8 months on
average). At 3 months, these participants were offered the possibility of
performing the intervention online. The online intervention was offered to
comply with the instructions of the Ethics Committee, and to allow all

participants to benefit from the treatment.

There were four evaluation moments for the 1G group: before the intervention (M1.:
PRE), after the intervention (M2: POST), and two follow-ups (M3: 6 months,

psychological variables and M4: 12 months, medical and psychological variables).

The CG had two pre-treatment evaluation moments (M1: PRE1 and M2: PRE2),
which correspond to the PRE and POST of the IG. Patients from this group who
accepted, received the online intervention, and were evaluated after finishing it (M3:
POST, for psychological variables) and after 1 year (M4: for anthropometrical
variables). These differences between M3 and M4 were due to problems in the

availability of the participants.



2.3.1 Internet-based intervention “Living Better”

The self-administered online intervention (“Living Better”) is composed of nine
modules and presented via a web page aimed at progressively establishing healthy
eating habits and increasing the level of physical activity as recommended by the
guides [32,33].

The program followed a cognitive-behavioral approach and is based on three
fundamental pillars: behavioral therapy techniques, promotion of eating habits, and
physical activity. The sessions contained psychoeducation about what a healthy
lifestyle involves and learning techniques on how to achieve it on a day-to-day basis.
Some of the techniques used are self-observation, self-instructions, behavioral
recording, stimulus control, self-reinforcement, problem-solving techniques, and
homework. In addition, the web page offered useful tools, such as downloading
documents online and videos. Participants accessed the program through a computer
(no mobile version was developed). The program has been described in more detail in

Baros et al. [29].

2.3.2 Outcome Measures

2.3.2.1 Overview

Anthropometric measures were carried out face-to-face at the hospital at baseline, 3
months, and 12 months (equivalent dates for both groups). Psychological assessments
were carried out online via the Survey Monkey platform. The surveys were e-mailed out
to be answered by the patients at baseline, 3 months, 6 months, and 12 months

(equivalent dates for both groups).



The following variables were assessed:

Body Mass Index (BMI = kilogram/ meter? [kg/m?)).
Waist and hip perimeter (centimeters).

International Physical Activity Questionnaire (IPAQ-short) [34]: Self-report
containing 7 items that collect information about physical activity and sedentary

behavior.

Quality of life (QLI) [35]; Spanish version [36]: This includes 10 items, with a
multiple choice Likert response format on a scale from 1 to 10, assessing different areas

related to quality of life.

Self-Efficacy Questionnaire General (GSES-12) [37]: It is a self-report scale
consisting of 10 items with a 4-point Likert scale, designed to assess overall sense of

efficacy.

Dutch Eating Behaviours Questionnaire (DEBQ) [38]; Spanish validation [39]: It is
composed of 33 items, with a 5-point Likert scale, that evaluates 3 styles of eating:

emotional eating (13 items), external eating (10 items), and restrictive eating (10 items).

Depression, Anxiety, Stress Scale (DASS-21) [40]; Spanish validation [41]: This
abbreviated 21-item version (4-point Likert scale) is a self-report that measures the
symptoms related to anxiety, depression, and stress during the previous week. The total
scores are classified into five levels of symptomatology: normal, mild, moderate,
severe, and very severe.

Behavioral Regulation in Exercise Questionnaire-2 (BREQ-2) [42]; Spanish
validation [43]: It consists of 19 items, which measure stages of the self-determination

continuum (external regulation, introjected, identified, and intrinsic motivation) on a 5-



point Likert scale. An adaptation of this scale was made to assess motivation to change

eating habits (not validated so far).

2.4 Statistical Data Analysis

SPSS v.20 was used for statistical analysis. Relevant statistical analyses were first
performed to verify proper randomization (independent samples t test). A series of
repeated-measures mixed analyses of variance ANOVAs with planned contrasts (2 x 2)
were carried out (first phase of analysis) with intergroup variable (condition: 1G vs. CG)
X intragroup variable (time: pre- vs. post-) for each dependent variable. Bonferroni post-

hoc tests were applied, and the intention-to-treat (ITT) analysis procedure was used.

In the follow-up (second and third phase of analysis), unifactorial ANOVAs (1 x 3)
of repeated measures with three moments were applied to evaluate the effect of the

treatment in the following and of independent way in the two groups.

3. RESULTS

3.1 Baseline Characteristics

The mean age of the initial sample was 53 years (SD = 8.9, range = 28-69); the
mean BMI was 30.11 kg/m? (SD = 2.79 range = 25.1-40.6 kg/m?); the mean systolic
blood pressure was 130.2 mmHg (SD = 13.9, range 103-177 mmHg); and the mean
diastolic pressure was 77.1 mmHg (SD = 8.69, range = 56-104 mmHg). The majority
(55.5%) were non-smokers and occasionally consumed alcohol (41.8%) (24.5% did not
consume alcohol). Regarding physical activity, the majority of participants were active

before the intervention, with moderate (30%) or high (48.2%) physical activity practice,



and only 10% of the sample could be considered sedentary. There were no significant

differences in any of the baseline characteristics between the two groups (Table 1).

Insert here Table 1

3.2 Efficacy of the Online Intervention: Differences between the I1G and the CG at

3 months

The first phase of analysis compared the change between the two groups in the first
3 months (post-treatment) in all variables (Table 2 and Fig. 2). The ITT analysis showed
that the IG significantly reduced BMI and waist circumference when compared to the

CG.

Regarding the psychological variables, the IG significantly improved scores of
intrinsic motivation towards physical activity, external eating, anxiety, and stress after
receiving the intervention compared to the CG (confirmed by post-hoc analyses of
Bonferroni) (Table 2 and Fig. 2). The IG could also be observed having a tendency

toward improvement of self-efficacy scores (p < 0.06).
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Figure 2. Pre- and post- differences between the IG and the CG.

Insert here Table 2

3.3 Follow-ups for the I1G (second phase of analysis)

At 6 months follow-up, differences were found for IG participants (Table 3 and Fig.
3). Scores on external eating style remained low, decreasing significantly compared to
the baseline moment. Scores on anxiety increased in the follow-up period. External
motivation towards eating habits change decreased compared to baseline. At 12 months
follow-up, no significant differences were found for any psychological variable,

compared to the 6 month follow-up outcomes (Table 4).
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Figure 3. Six month follow-up results on psychological variables in the IG.

Insert here Tables 3 and 4

Regarding anthropometric variables at 12 months follow-up, significant changes
were found for the waist and hip circumference compared to baseline. No differences

were observed in BMI (Fig. 4 and Table 5).
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Figure 4. Annual follow-up results on anthropometric variables in the 1G.

Insert here Table 5



3.4 Follow-up differences for the CG (third phase of analysis)

In the third phase of analysis, the CG received the intervention, so that the effect of
the intervention in this group was evaluated. The psychological variables were assessed

in the immediate post-intervention and the anthropometric variables at 12 months.

In the post-intervention, the following differences were found for CG participants.
First, increases in intrinsic and identified motivation and decreases in external
motivation and demotivation towards the eating habits change compared to the baseline
(Table 6 and Fig. 5). Second, scores on emotional eating and external eating decreased
significantly after the intervention. Also, scores on anxiety and stress decreased. Finally,
significant increases in IPAQ-short values and in QLI scores were also observed
compared to the moment before receiving the intervention (M2) (Table 6 and Fig. 5 &

6).

Insert here Table 6
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Figure 6. Follow-up results on psychological variables in the CG.

Regarding the anthropometric variables at 12 months follow-up in the CG,
significant changes were found for the hip perimeter compared to the baseline and
compared to moment 2 (M2: before the intervention). Values for waist circumference

also decreased compared to the baseline (Table 7 and Fig. 7).



Insert here Table 7
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Figure 7. Annual follow-up results on anthropometric variables in the CG.

4. DISCUSSION

This study shows that “Living Better” results in significant weight loss and
reductions in waist circumference compared to the CG. These results are in line with
other studies in which online programs have been used to improve the general clinical
condition of obese and hypertensive patients [44-47]. Our study also shows that these
changes in anthropometrical variables are maintained at 12 months follow-up. This fact
is of great importance, as the literature points out the difficulties in maintaining changes
over time [48-49]. It seems that a completely self-administered online program is

capable of achieving long-term changes.

“Living Better” has also shown to be efficacious in modifying external eating style.
One of the goals of this program is to change eating behaviors (generating a more
conscious and less impulsive eating style) using psychoeducation, feeding tricks, and
self-control strategies. This finding is relevant as eating styles are considered

dimensional and stable and related to obesity [50]. To our knowledge, this is the first



study showing the effects of a self-administered online program in changing eating

styles.

Regarding mood, anxiety, and stress, scores improved after the intervention, but
these changes were not maintained at follow-up. First, it should be noted that the initial
scores were low for all groups. It could be hypothesized that modules of cognitive
discussion (especially with teaching strategies to deal with problems), problem solving,
the influence of thoughts on emotions, and behaviors and emotional regulation

strategies may have had a transitory effect on maladaptive moods.

Otherwise, the program was not effective in increasing physical activity.
Surprisingly, it is noteworthy that the sample showed high levels of physical activity at
baseline, which could have contributed to the absence of significant results. In general,
most studies evaluating online interventions for the obese (and hypertensive) population
do not take into account the initial levels of physical activity, and (when considered) the
results are inconclusive. It is usually concluded that this variable is not easy to change

[22].

Data related to the CG are also very positive about the efficacy of “Living Better”.
The same changes in the IG are also observed in the CG when the intervention was
applied, which confirms more emphatically the efficacy of this intervention. In the case
of eating styles, the data not only confirmed the external eating reductions but also
extended to emotional eating. This result is important as emotional eating is also related

to an increase in weight gain over time [51].

In the CG, data also pointed out significant improvements for IPAQ-short and QL.
Moreover, unlike the IG group, there was also an increase in the intrinsic and identified

motivation and a reduction of external motivation and demotivation to healthy eating.



However, the lack of follow-up in this group did not allow confirming if the changes

remained in time.

These follow-up data are especially important given that weight management
programs often have difficulties in maintaining outcomes [48,49]. In addition, few
RCTs analyzing online interventions have evaluated the long-term effects of weight loss
programs [45], especially for psychological variables, and when follow-ups have been
included, the results are heterogeneous [52-54]. The present study adds evidence on the
long-term efficacy of self-administered Internet-based interventions not only for
anthropometrical measurements but also for other relevant variables, which could be

key for the maintenance of the intervention achievements.

This study has several limitations. Although the follow-up period is 12 months,
longer follow-ups are necessary. The dropout rate was high, both in the first phase (41%
on average, considering the abandonment of the intervention) and at 12 months follow-
up. This finding is relatively common in online interventions but still needs to be
discussed, as it could be one of the main barriers to their implementation [55,56]. We
want to emphasize two characteristics of our study. First, the intervention was
completely self-administered. Blended interventions offering some contact with the
clinicians could produce better adherence. Second, participants were recruited from a
public hospital, and sociodemographic status has been related to treatment adherence for

chronic conditions [57,58].

Despite the positive findings, the Internet interventions need to keep improving.
First, it could be very useful to include modules related to education and control of
cardiovascular health, with special emphasis on blood pressure control and self-care.

Second, it may also be useful to complement these interventions with mobile



applications, as these tools facilitate better monitoring and self-monitoring in natural
contexts [59], and they have good results when added to the Internet interventions [60-
63]. And finally, it is needed to identify the key elements to improve adherence rates
and personalize interventions in order to increase effectiveness and reach more people

in need.

In conclusion, this study provides evidence that a self-administered online program
can be used to provide improvements in relevant variables in the short and long term,
and can be useful in the prevention and treatment of obesity and hypertension [64-65].
Internet-based programs are considered cost-effective, as their flexibility make it
possible to deliver interventions to a large number of people. This cost-effectiveness
could be even higher when the intervention is completely self-administered. However,
more studies analyzing the feasibility and effectiveness of Internet interventions are still

needed in order to implement more cost-effective interventions.
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Summary table

Lifestyles are one of the most important determinants of health, and they have a
decisive influence on the maintenance of chronic diseases, including obesity and
arterial hypertension.

e The efficacy of ICTs for delivering treatments for several chronic diseases has
already been proven, including Internet-based interventions to promote weight
loss or improve lifestyle.

e There are no studies that evaluate the efficacy of a self-administered online
intervention on anthropometric and psychological variables jointly in a sample
of obese patients with hypertension.

e This study provides evidence that a self-administered online program can be
used to provide improvements in relevant variables in the short and long term
(12 months follow-up).

e These data support the utility of self-administered online programs in the

prevention and treatment of obesity and hypertension.



e Internet-based programs are considered cost-effective. This cost-effectiveness

could be even higher when the intervention is completely self-administered.
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Table 1.

Total (n=106) CG (n=51) IG (n=55) d t value
Anthropometric variables M SD M SD M SD
BMI 30.11 2.79 30.15 2.96 30.08 2.65 .02 136
16.5
Weight 82.71 14.53 81.5 12.02 83.83 ; -12 -.826
Waist circumference
99.09 8.72 98.14 7.94 99.98 9.39 -.20 -1.08
(cm)
Hip perimeter (cm) 106.2 6.04 106.29 6.88 106.24 5.20 1.32 .045
Psychological and lifestyle variables
Physical activity (IPAQ)
Mets 5591.2 7325.7 4903.6 5137.6 6116.9 8643 -17 -.807
Quiality of life 7.08 1.25 7.17 1.12 7.01 1.34 .08 .630



Self-efficacy (GSES)

Motivation towards food
(BREQ-AF)
Intrinsic
Identified
Introjected
External
Demotivation
Motivation towards PA
(BREQ)
Intrinsic
Identified
Introjected

External

32.30

13.18

13.09

9.56

8.56

7.09

15.18

15.52

8.96

7.20

4.99

3.17

1.88

2.86

3.59

3.03

3.70

2.80

3.34

3.84

33.19

13.16

13.06

9.27

8.44

6.81

15.46

15.44

8.46

6.88

4.26

2.89

2.04

3.17

3.71

2.85

3.48

2.69

3.39

3.64

31.61

13.19

13.11

9.80

8.66

7.33

14.94

15.58

9.39

7.47

5.43

3.41

1.77

2.58

3.51

3.19

3.89

2.92

3.28

4.02

31 1.54
.00 -.05
.02 -.122
18 -.883
.06 -.301
-17 -.824
14 .682
-.04 -.250
-27 -1.34
-.15 -.735



Demotivation 5.87

Eating style (DEBQ)

Emotional 28.07

Restrictive 28.75

External 28.84
Mood state (DASS)

Anxiety 3.13

Depression 2.49

Stress 4.94

2.59

10.84

5.96

7.01

3.98

3.22

3.79

6.16

29.06

28.44

29.23

2.53

1.97

4.34

3.03

11.16

6.53

7.66

3.18

2.72

3.63

5.62

21.27

29.00

28.53

3.63

2.92

5.44

2.17

10.63

5.52

6.50

451

3.55

3.88

.20

16

-.09

.09

-.28

-.30

-.29

967

.807

-.456

483

-1.43

-1.38

-1.40

Mean and standard deviation of anthropometric and psychological measures.



Table 2.

Variables Groups Effects
CG 1G Moment Groups Interaction
Pre (N=51) Post (N=48) Pre (N=55) Post (N=43) F p F p F p n2
M(SD) M(SD) M(SD) M(SD)

Anthropometric variables

BMI 30.15(2.96) 30.48 (3.04) 30.08(2.65)  29.64(2.62) 514 47 702 40 231 .00 .183

Waist circumference 98.1(7.9) 97.6(7.7) 99.9(9.3) 98.2(9.2) 18.10 .00 .549 46 528 .02 .050

(cm)

Hip perimeter (cm) 106.2(6.8) 105.4(6.8)  106.2(5.2) 105.1(5.3) 3072 .00 .026 .87 .585 .44  .006



Psychological and lifestyle variables

PA

Quiality of life

Self-efficacy

Motivation towards

food

Intrinsic

Identified

Introjected

External

Demotivation

5148.8(5143.3) 3836.3(3680) 6230.2(8683.6) 6975.2(9714.7)

7.1(1.2)

33.1(4.2)

13.1(2.8)

13.0(2.0)

9.2(3.1)

8.4(3.7)

6.8(2.8)

7.13(1.3)

32.1(5.2)

13.5(2.9)

13.1(1.8)

8.8(3.2)

8.1(3.4)

6.6(2.7)

7.01(1.3)

31.6(5.4)

13.1(3.41)

13.1(1.7)

9.8(2.5)

8.6(3.5)

7.3(3.2)

7.15(1.24)

32.1(4.4)

13.3(3.4)

13.1(1.8)

9.6(2.6)

8.3(3.4)

7.4(3.3)

180

.258

311

1.69

232

1.501

1.04

.001

.67

.61

57

19

.63

22

31

.97

2.17

.084

707

.008

.003

1.27

101

1.28

14

A7

40

93

.95

.26

15

.26

2.36

815

3.40

162

025

170

.002

211

A2

.36

.06

.68

.87

.68

.96

.64

025

.009

.035

.002

.000

.002

.000

.002



Motivation towards PA

Intrinsic

Identified

Introjected

External

Demotivation

Eating style (DEBQ)

Emotional

External

Restrictive

15.4(3.4)

15.4(2.6)

8.4(3.3)

6.88(3.6)

6.16(3.0)

29.06(11.1)

29.23(7.6)

28.44(6.5)

14.9(3.3)

15.0(2.6)

8.83(3.6)

6.83(3.3)

6.13(2.7)

29.74(11.9)

29.58(7.4)

29.23(6.4)

14.9(3.8)

15.3(3.4)

9.39(3.2)

7.54(4.0)

5.66(2.1)

27.27(10.6)

28.53(6.5)

28.00(5.5)

15.0(3.7)

15.7(2.9)

9.45(3.2)

7.52(3.7)

5.60(2.1)

26.37(9.3)

27.16(5.8)

29.81(5.7)

1.51

.007

912

.010

.042

.039

1.61

3.80

22

.93

34

.92

.83

.84

.20

.05

.074

192

1.33

934

1.15

1.49

1.35

242

18

.66

.25

33

.28

22

24

.62

5.74

2.85

482

.002

.009

1.80

4.58

.001

.01

.09

48

.96

.92

18

.03

97

.059

.030

.005

.000

.000

.019

.046

.000



Mood state (DASS)

Depression 2.61(3.1) 2.79(3.5) 3.80(4.6) 2.88(3.6) 923 33 861 .35 208 .15 .021
Anxiety 1.97(2.7) 3.04(3.4) 2.92(3.5) 1.73(2.6) 055 81 .099 .75 185 .00 .167
Stress 4.34(3.6) 5.20(4.1) 5.44(3.8) 3.40(2.9) 308 .08 .276 .60 186 .00 .167

Mean and standard deviation of pre- and post- moments and 2 x 2 ANOVASs results.



Table 3.

Variables Pre(M1) Post(M2) Follow-up (post-intervention, M3) Moment Effect Contrasts (p)

(N=55) (N=43) (N=20)

M(SD) M(SD) M(SD) F p m2 Mom1l-2 Mom2-3 Mom 1-3
PA 5886.9(7434.3) 8595.9(13282.4) 9428.5(14210.1) 298 .08 .13 .12 .29 .07
Quiality of life  7.08(1.3) 7.40(1.1) 6.93(1.1) 128 29 .06 .32 A1 .62
Self-efficacy  29.95(6.6) 31.85(3.6) 31.75(4.8) 114 31 .05 .17 .92 32

Motivation towards food



Intrinsic

Identified

Introjected

External

Demotivation

13.57(2.5)

13.21(1.6)

9.74(2.3)

9.26(3.9)

6.00(2.3)

Motivation towards PA

Intrinsic

Identified

Introjected

External

14.52(3.3)

15.26(2.5)

9.68(3.3)

8.73(3.9)

13.89(2.5)

13.52(1.4)

9.58(2.4)

8.31(3.7)

5.78(2.4)

14.73(3.0)

15.47(2.4)

9.63(3.0)

7.68(3.4)

13.37(3.1)

13.36(1.5)

9.84(1.8)

7.78(3.1)

6.26(2.4)

14.26(3.7)

15.10(3.3)

9.21(3.3)

7.57(4.2)

471

.368

121

2.81

.298

410

.256

426

1.20

.62

.69

.88

.07

74

.59

A7

.65

.30

.02

.02

.00

13

01

.02

.01

.02

.06

54

34

81

14

13

.50

.69

91

.25

34

.66

57

.35

45

42

.50

.46

.84

12

.70

.82

.05

.67

.67

74

46

24



Demotivation 6.10(2.4)

Eating style (DEBQ)

Emotional 27.31(10.0)
External 28.73(6.6)
Restrictive 29.84(5.1)
Mood state (DASS)
Depression 2.78(4.2)
Anxiety 2.94(2.8)

Stress 5.88(3.7)

5.78(2.3)

25.10(8.6)

26.73(6.4)

31.57(4.3)

2.42(2.5)

1.16(1.9)

3.11(2.3)

5.63(2.0)

26.47(10.8)

26.95(7.6)

30.57(3.9)

2.68(2.9)

2.16(2.6)

4.39(4.0)

479

1.32

4.57

1.79

.079

6.80

6.63

.62

.28

01

18

92

.00

.00

.02

.06

.20

.09

.00

.28

.28

54

A1

.00

.08

12

.00

.00

.76

.39

.80

19

12

.02

.08

29

48

.03

48

.92

A7

A1




Results of 6-month follow-up for the 1G: psychological variables.

Table 4.
Variables Follow-up Effect
Moments
6m.(N=20) 12m.(N=10) F D n2
M(SD) M(SD)
PA 4527.9(4232.4) 3673.6(4182.3) 1.53 24 14
Quality of life  7.18(1.3) 6.96(1.0) 289 60 .03
Self-efficacy 32.90(4.3) 33.30(3.0) 116 .74 .01



Motivation towards food

Intrinsic 13.8(3.3)
Identified 14.2(1.2)
Introjected 10.3(1.6)
External 6.60(2.0)

Demotivation 6.60(2.9)

Motivation towards PA

Intrinsic 13.6(4.4)
Identified 155.3(3.5)
Introjected 8.70(3.4)

External 7.10(3.8)

13.3(4.0)

13.5(1.8)

10.0(2.2)

7.80(3.2)

5.90(3.5)

13.8(5.0)

15.00(3.8)

9.60(3.9)

6.50(2.8)

918

1.69

403

2.25

710

.055

.336

431

.555

.36

22

.54

.16

42

.82

.57

.06

47

.09

A5

.04

.20

.07

.00

.03

32

.05



Demotivation 5.90(2.5) 6.10(2.9) 231 .64

Eating style (DEBQ)

Emotional 27.2(11.6) 26.6(11.9) 133 12
External 27.7(8.3) 24.8(6.9) 4.00 .07
Restrictive 30.4(4.6) 30.2(5.5) 032 .86

Mood state (DASS)

Depression 2.90(3.3) 2.50(2.8) 171 .68
Anxiety 1.70(2.3) 2.00(2.4) 1.00 .34
Stress 3.80(3.9) 4.50(3.4) 275 .61

.02

.01

.30

.00

.01

10

.03

Results of the annual follow-up for the 1G: psychological variables.



Table 5.

Variables Pre(M1) Post(M2) 12m.fw-up (M4)

(N=55)  (N=43) (N=10)

Moment Effect Contrasts (p)

M(SD) M(SD) M(SD) F p n2 Moml-2 Mom2-4 Mom 1-4
BMI 30.0(2.68) 29.52(2.52) 29.8(2.46) 319 .06 .07 .00 32 20
Waist circumference (cm) 99.8(9.2) 97.8(8.9) 97.93(8.5) 9.89 .00 .20 .00 .81 .00
Hip perimeter (cm) 105.6(5.3) 104.1(5.3) 103.8(6.0) 11.68 .00 .23 .00 53 .00

Results of the annual follow-up for the IG: anthropometric variables.






Table 6.

Variables  Pre-waiting list (base Post-waiting list (Pre- Post- Effects Contrasts (p)

line-M1) (N=51) intervention-M2) (N=48) intervention(M3)

(N=19)
M(SD) M(SD) M(SD) F p n2 Moml- Mom Mom
2 2-3 1-3

PA 6705.7(5658) 4611.4(3619) 6808.41(5772) 2.40 10 .13 .09 .05 93
Quality of 7.45(0.7) 7.41(1.2) 7.76(1.0) 2.21 A2 .12 .89 .04 .06
life
Self-efficacy 33.37(3.9) 34.00(4.0) 34.25(4.2) 753 48 .04 43 e .20

Motivation towards food



Intrinsic

Identified

Introjected

External

13.37(3.3)

12.93(2.5)

9.81(3.0)

8.93(4.4)

Demotivation 6.81(1.8)

Motivation towards PA

Intrinsic

Identified

Introjected

External

16.43(3.2)

16.37(2.3)

9.81(3.6)

7.06(4.3)

14.18(2.8)

14.12(1.3)

9.87(3.4)

7.37(3.1)

5.43(1.8)

15.81(3.0)

16.25(1.9)

9.56(3.6)

5.93(3.1)

15.00(2.5)

14.25(1.0)

10.18(2.6)

6.12(4.4)

5.00(2.1)

16.68(3.7)

16.68(2.0)

9.43(3.5)

6.12(4.4)

3.46

3.98

198

S.77

2.91

1.73

235

175

1.49

.04

.04

.82

.00

.07

19

79

.84

24

18

21

.01

27

16

10

.01

.01

.09

.16

.05

.93

.06

.08

13

.85

.60

.16

.25

.66

57

.25

.55

.06

.54

.86

.79

01

.04

.58

.00

.05

.67

.61

.59

14



Demotivation 5.62(2.9)

Eating style (DEBQ)
Emotional 26.18(9.2)
External 28.62(9.1)

Restrictive 28.1(6.3)

Mood state (DASS)

Depression 1.87(2.2)

Anxiety 1.33(1.8)

Stress 3.60(3.4)

4.93(1.9)

26.12(9.1)

28.12(7.0)

29.18(6.1)

2.75(2.6)

2.40(1.6)

4.80(3.3)

4.31(0.8)

23.43(9.7)

25.68(7.5)

29.25(4.3)

1.68(1.9)

1.26(2.0)

2.53(2.3)

2.03

3.80

3.46

521

1.40

3.19

3.15

14

.03

.04

.59

.26

.05

.05

12

.20

18

.03

.08

18

18

.32

.95

.67

.38

.25

.07

15

27

.03

.04

.95

.16

.01

.03

.08

.03

.03

44

74

.90

.28




Results of 6-month follow-up for the CG: psychological variables.

Table 7.
Variables Pre/base Pre- 6m fw- up Moment Effect Contrasts (p)

line (M1) intervention (M4) (N=33)

(N=51) (M2) (N=48)

M(SD) M(SD) M(SD) F p n2  Moml-2 Mom2-4 Mom 1-4
BMI 30.34(3.1)  29.7(6.1) 29.8(3.5) 336 .59 01 53 .96 .08
Waist circumference  99.2(6.6)  98.85(6.3) 97.12(8.2) 3.36 .05 10 .45 .09 03
(cm)
Hip perimeter (cm)  106.5(7.1)  105.8(6.7) 104.3(7.2) 8.78 .00 22 .03 02 .00

Results of the annual follow-up for the CG: anthropometric variables.



