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Abstract
Challenges in the prevention of disordered eating field include moving from efficacy to effectiveness and developing an integrated approach to the prevention of eating and weight-related problems. A previous efficacy trial
indicated that a universal disordered eating prevention program, based on the social cognitive model, media literacy educational approach and cognitive dissonance theory, reduced risk factors for disordered eating, but it is unclear
whether this program has effects under more real-world conditions. This effectiveness trial tested whether this program has effects when previously trained community providers in an integrated approach to prevention implement the
intervention. The research design involved a multi-center non-randomized controlled trial with baseline, post-test and 1-year follow-up measures. The sample included girls in the 8th grade from six schools (n = 152 girls) in a city near
Barcelona (intervention group), and from eleven schools (n = 413 girls) in four neighboring towns (control group). The MABIC risk factors of disordered eating were assessed as main outcomes. Girls in the intervention group showed
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significantly greater reductions in beauty ideal internalization, disordered eating attitudes , and weight-related teasing and body dissatisfaction from pretest to 1-year follow-up compared to girls in the control group, suggesting that this
program is effective under real-world conditions.

Keywords: Prevention; Disordered eating; Eating disorders; Effectiveness
Worldwide lifetime prevalence for eating disorders in young women is estimated at about 5% (Treasure, Claudino, & Zucker, 2010), according to the criteria of the Diagnostic and Statistical Manual of Mental Disorders (4th ed.; DSM-IV;
American Psychiatric Association, 1994). Eating disorders are associated with some of the highest mortality rates for any psychological mental disorder (Arcelus, Mitchell, Wales, & Nielsen, 2011). In addition, disordered eating attitudes and
behaviors, such as unhealthy weight-control practices or the desire to be thinner, are highly prevalent among adolescents worldwide (Austin et al., 2008; Calado, Lameiras, Sepulveda, Rodriguez, & Carrera, 2010; López-Guimerà et al., 2013).
These behaviors and attitudes can have negative effects on both physical and psychosocial health (Larson, Neumark-Sztainer, & Story, 2009; Rawana, Morgan, Nguyen, & Craig, 2010) and increase the risk of weight gain, overweight status,
and the development of clinical eating disorders (Field et al., 2003; Neumark-Sztainer et al., 2006; Patton, Selzer, Coffey, Carlin, & Wolfe, 1999). Regarding treatment resistance, attrition and non-response to the treatment of these disorders are
much higher than desirable (Cooper & Fairburn, 2011; Schnicker, Hiller, & Legenbauer, 2013).
In sum, the high prevalence of eating disorders and disordered eating, together with their chronic tendency, high comorbidity with other mental disorders, association with serious physical and psychosocial health consequences and
resistance to available treatments, constitute powerful reasons for an approach focused on their prevention.
A range of programs for the prevention of disordered eating have been developed in recent decades. Larger effects were found for programs with interactive exercises focused on risk factors for onset of eating pathology, with multiple
sessions, that were assessed with validated measures, that were delivered by experts, and that targeted high-risk individuals (Stice, Shaw, & Marti, 2007). In general, prevention programs conducted with adolescents in this field have led to
improvements in knowledge, though only a small number of such programs have succeeded in improving significant disordered eating attitudes and behaviors at follow-up (López-Guimerà, Sánchez-Carracedo, & Fauquet, 2011).
Recently, new challenges have been emerging in this field, including moving from efficacy to effectiveness and the integrated prevention of obesity and disordered eating. Prevention scientists distinguish between efficacy trials and
effectiveness trials (Glasgow, Lichtenstein, & Marcus, 2003). Efficacy refers to the beneficial effects of a program or policy under optimal conditions of delivery (Flay et al., 2005), and involves the systematic and scientific evaluation of whether
an intervention works. Efficacy is one of the two dimensions established by the American Psychological Association for the evaluation of its intervention guidelines (American Psychological Association, 2002). Effectiveness refers to the
beneficial effects of a program or policy under more real-world conditions (Flay et al., 2005). It is the second dimension established by the APA, clinical utility, and refers to the applicability, feasibility and usefulness of the intervention in the
local or specific setting in which it is implemented (American Psychological Association, 2002). An important feature of effectiveness is whether the intervention has been shown to be effective when delivery is by community providers (e.g.,
teachers), who have many competing demands on their time and attention every day, as opposed to experts or professional researchers (Hansen & Dusenbury, 2001).
Moving from efficacy to effectiveness trials in prevention research is necessary (Marchand, Stice, Rohde, & Becker, 2011), but examples of this transition in the disordered eating prevention field are scarce. To the best of our
knowledge, only three programs have been evaluated with effectiveness trials. One is a targeted prevention program, The Body Project, whose efficacy (Stice, Marti, Spoor, Presnell, & Shaw, 2008) and effectiveness (Stice, Rohde, Gau, &
Shaw, 2009) had been evaluated. Subsequent effectiveness trials have shown that the Body Project retains its effectiveness even when it is delivered in a universal format with college students from sororities (Becker, Smith, & Ciao, 2006).
There are indeed two other universal prevention programs whose effectiveness has been evaluated when intervention is delivered by previously-trained teachers. One of them only showed positive changes in the measures of knowledge at
follow-up (Wick, Bormann, Sowa, Strauss, & Berger, 2011). Evaluation of the results of the third program (Warschburger, Helfert, & Krentz, 2011) is still under way. Therefore, to the best of our knowledge, our study would be one of the few
effectiveness trials in disordered eating universal prevention research with adolescents.
Our research team has developed and assessed a universal school-based disordered eating prevention program (López-Guimerà, Sánchez-Carracedo, Fauquet, Portell, & Raich, 2011). A detailed description can be found in the
intervention manual (Raich, Sánchez-Carracedo, & López-Guimerà, 2008). The efficacy of the program was assessed under strong methodological conditions, including delivery conducted by two of the developers (GLG and DSC). The program
was efficacious in generating positive changes in eating attitudes and beauty ideal influences at the 6-month follow-up. In 2009, a new research project was launched, setting out to assess the effectiveness of the aforementioned program in an
effectiveness trial. The effect of the program will now be evaluated when delivered by previously-trained community providers. The project's name, the MABIC project, is a Spanish acronym for four risk factors of disordered eating with strong
empirical support: “M” for media pressures and beauty-ideal internalization (“Medios de comunicación” in Spanish); “A” for dieting and disordered eating (“Alimentación alterada” in Spanish); “B” for weight-related teasing (“Burlas relacionadas con
el peso” in Spanish); and “IC” for body dissatisfaction (“Insatisfacción Corporal” in Spanish).
Recent research supports that prevention interventions should not overlook the comorbid nature of obesity, disordered eating and poor psychosocial health (Loth, Wall, Larson, & Neumark-Sztainer, 2015). The training of community
providers in the present study was based on this integrated approach to prevention.
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The main aim of this study is to assess the effectiveness of a universal disordered eating prevention program for girls whose efficacy has been demonstrated previously. The effectiveness will be now evaluated when the program is
delivered not by their developers, but by community providers previously trained in an integrated approach to the prevention of eating and weight-related disorders.

1 Methods
1.1 Study design
The study was a multi-center non-randomized controlled trial involving the measurement of a cohort of adolescent girls at baseline, post-test and 1-year follow-up. The study is registered in the ISRCTN (Sánchez-Carracedo, 2011; ISRCTN47682626),
and was approved by the Clinical Research Ethics Committee of the Parc Taulí Health Corporation (PTHC). Family informed consent was requested prior to the study. Participants' assent was also requested.

1.2 Participants
The intervention was school-based. Schools are widely recognized as appropriate sites for interventions to prevent disordered eating among adolescents (Levine & Smolak, 2006; Yager, Diedrichs, Ricciardelli, & Halliwell, 2013). The total number of
participants registered in class lists prior to baseline was 656 girls recruited from 17 schools, 12 public and five grant-aided private (GAP), all located in the area of Barcelona (Spain). The effective sample consisted of 565 adolescent girls (see Fig. 1). Six schools
from the city of Sabadell, two public and four GAP, participated in the intervention group, providing a total number of 152 participants. The control group consisted of 413 adolescent girls from 11 schools located in four towns neighboring Sabadell, 10 public and
one GAP. Total retention rates were 95% at post-test and 82.5% at follow-up. All participants were in the eighth-grade (second-grade in Spanish secondary education), with an age range of 13–14 years (mean = 13.83, SD = 0.53). Participants' origin was as
follows: Spanish, 67.61%; European (non-Spanish), 2.48%; Latin American, 13.63%; African, 5.13%; mixed, 7.79%; and other, 3.36%. A complete description of the socio-demographic characteristics of the two groups appears in Table 1. Although the main focus
of this study was on the girl participants, taking into account that boys also participated in the study (see end of the Procedures section), the description of the boys' socio-demographic characteristics can be found in the supplementary data files to this paper.

Fig. 1 Participant flow diagram of progress through the phases of the study.

Table 1 Baseline description of the sample by intervention condition, n (%) unless otherwise stated.
Total (N = 565)a

Control (n = 413)a

Intervention (n = 152)a

p-valueb
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Age (M [SD])

13.83 (0.53)

13.87 (0.54)

13.73 (0.48)

0.008

BMI (M [SD])

21.22 (3.70)

21.39 (3.69)

20.76 (3.69)

0.076

Socioeconomic level

0.073

Low

60 (10.70)

51 (12.41)

9 (6.00)

Low-medium

206 (36.72)

152 (37.98)

54 (36.00)

Medium

149 (26.56)

111 (27.01)

38 (25.33)

Medium-high

90 (16.04)

62 (15.09)

28 (18.67)

High

56 (9.98)

35 (8.52)

21 (14.00)

Origin

0.174

Spanish

382 (67.61)

280 (67.80)

102 (67.11)

European

14 (2.48)

10 (2.48)

4 (2.63)

Hispanic

77 (13.63)

52 (12.59)

25 (16.45)

African

29 (5.13)

27 (6.54)

2 (1.32)

Mixed

44 (7.79)

39 (7.26)

14 (9.21)

Other

19 (3.36)

14 (3.39)

5 (3.29)

Note. Italics indicates significance. BMI = body mass index.
a

Numbers for the denominators down columns may show small incidental missingness.

b

p-values are for comparisons between intervention and control groups at baseline.

1.3 Procedures
The study comprises two main phases: (1) development of training program and training of the community providers; and (2) implementation of the intervention, assessments and evaluation of their effectiveness.
Regarding the first phase, the training program schedule involved 5 face-to-face 3 h 3-hthree-hour sessions per week, including the following main content: (1) Concept of eating and weight-related problems, 3 h hours; (2) overweight, obesity and eating
disorders (prevalence, causes, and consequences), 4.5 h hours; (3) effects of restrictive and fad diets, nutrition and eating habits, 1.5 2 h hours; (4) Media literacy, 3 h hours; and (5) how to implement the preventive program “Eating, the feminine beauty ideal and
the media. How to train secondary-school students to be critical”, 3 h hours. Additionally, accreditation of the training program took in to account 5 virtual hours where participants were required to read and prepare some activities. The training program addressed
both teachers and health care professionals from the Health and School Program (Government of Catalonia, 2012) and the Health Promotion Service of Sabadell City Council. The Health and School Program was launched in October 2004 and is an initiative of
the Catalonian Government's Department of Education and Universities and Department of Health to promote prevention and health and to improve the coordination of relevant action aimed at secondary-school students in public and GAP schools. The overall
objective of this program is to improve the health of adolescents through initiatives in school settings by promoting health, the prevention of risk situations and early attention to health problems. Education in nutrition and the prevention of eating disorders is one of
the main priorities. Primary care nurses participating in this program spent several hours per week in secondary schools working on these aspects. The PTHC is responsible for support and supervision in the specific areas of the Health and School Program in the
city of Sabadell, and helped to facilitate the participation of nurses in the MABIC project. These health professionals would be responsible for delivering the Nutrition component of the preventive program. The Health Promotion technical staff at Sabadell City
Council, who collaborate with the MABIC project and with nurses from the Health and School Program, would cover for nurses who could not deliver the planned interventions for various reasons. These health professionals were selected to deliver this
component because of their specific training on education in nutrition. Teachers, the majority being secondary-school class tutors, would be responsible for delivering the Media Literacy component.
The training program was provided through the training plan section of the Vallès Occidental Center for Pedagogical Resources I, Sabadell, and was therefore offered to all professionals working in its area of influence. After the training program was
advertised, a total of 63 community providers registered voluntarily and were trained, with the following distribution: 38 secondary school class tutors from 20 schools in Sabadell, 1 clinical psychologist, 7 Health Promotion technicians from Sabadell City Council,
and 17 nurses from the Health and School Program. From among this trained staff, the project benefitted from the participation of 18 community providers linked to schools recruited in Sabadell and who were part of the intervention group: 11 secondary school
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class tutors, 5 nurses from the Health and School Program, and 2 health promotion technicians from Sabadell City Council. The training program was officially accredited by the corresponding government departments.
Training sessions were run by the first and third authors of this paper. They are coauthors of the intervention program and made videos showing how they administered some components of the preventive intervention. These videos were given to the
community providers participating in the MABIC project to be used as a model-guide. A copy of the intervention manual was provided to all participating community providers. The training program was based entirely on the integrated approach to eating and
weight-related problems. Finally, the research team offered support and telephone and e-mail supervision throughout the whole process to those professionals requesting it.
As far as the second phase is concerned, participation in the project was offered to all schools from the participating localities, and was voluntary. The PTHC, as the only specialized public health care service in this area, has the ethical commitment to
provide health care to the entire population, so that the possibility of participating in the group receiving the intervention should be offered to all secondary schools in the city. For these reasons, the intervention group was made up exclusively of schools located in
the town of Sabadell. Populations from the two groups belong to the same region and are very close geographically. According to the official data (Generalitat de Catalunya, 2013), the two are very similar in socio-economic terms (foreign population, number of
persons per household, Gross Domestic Product, etc.) and as regards economic activity, which is primarily related to services and the industrial sector.
Family consent and participants' assent were required prior to commencement of the study. Inclusion criteria for participants were provision of their consent and completion of the assessment protocol. No exclusion criteria were applied a priori, and full
eighth-grade classes in the recruited schools participated. Participants with incomplete assessments or problems that might introduce relevant bias in the data would be excluded (see Fig. 1). The assessment protocol was administered at three points in the
normal class schedule, with anonymity of the responses being guaranteed. Each assessment lasted about 60 min minutes. In the baseline and follow-up assessments, small groups of 6–8 participants were led to a private room while the questionnaires were
being administered. There, trained staff took weight and height measures following a standardized procedure. Baseline assessments took place between January and March 2011 in both the intervention and control groups. Intervention began in each school one
week after the baseline assessment, and a fidelity control of the program implementation was carried out (see Intervention section). The post assessment took place two weeks after completion of the intervention, between April and June 2011. Both assessments
were carried out within the academic year 2010–11. Follow-up assessment took place in the following academic year, 2011–12, between February and March 2012.
In March 2013, community providers were required to complete a questionnaire for evaluating the training process and the project as a whole.
A screening for possible eating disorder cases was included in the assessment protocol. Scoring above the cut-off point of the ChEAT and SCOFF-c questionnaires (see Measures section) was used as criterion. In fulfillment of the ethical commitments of
every public health care service, the Parc Taulí Health Corporation and those responsible at the schools were informed about possible further diagnosis and intervention in particular cases.
In order to maintain a natural atmosphere in class, the assessment and interventions involved both male and female participants, though as in the efficacy trial, the females' results were the main focus of this paper (results for the boys are available in the
supplementary data files).
More details of procedures, training of the community providers, intervention, and measurements can be found in the published study protocol (Sánchez-Carracedo et al., 2013).

1.4 Intervention
The intervention was based on the social cognitive model (Levine & Smolak, 2006), the media literacy educational approach (Center for Media Literacy, 2008) and cognitive dissonance theory (Stice, Shaw, Becker, & Rohde, 2008). The intervention has
two components (Table 2). The first component, nutrition, consists of two 60-minute sessions. The main objective of this component is to increase knowledge about basic concepts in nutrition and food, correct false beliefs about food, and dissuade the participants
from dieting. This knowledge is transmitted from a positive approach: It focuses on what students can enjoy rather than what they should avoid (O'Dea, 2010). In the second session the practical and relevant aspects of food are discussed through the analysis of
four menus (one balanced and three unbalanced in carbohydrates, proteins and fats). The second component, media literacy, consists of three 60-minute sessions plus three 60-minute activity sessions. The presentations and group activities of this component
are aimed at: (1) questioning the thinness ideal as a unique, healthy and objective ideal; (2) showing how to create a media message; and (3) developing critical thinking and active behaviors toward messages conveyed by the media.

Table 2 Content and sequence of each of the Components in the Preventive Program.
Nutrition
First session
1. Eating and nutritiona

Media literacy
Third session
1. Feminine beauty ideala

• Balanced eating concept

• Beauty throughout history

• Concepts of eating and nutrition

• Recent changes in the criteria of beauty

• Nutrients

• Beauty in different cultures
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• Food pyramid and foods

• Thinness in Western culture today

• The importance of water
Fourth and Fifth sessions
2. The feminine beauty ideal in the mediaa

• Analysis of advertising messages and transmission of values
• What advertising hides from us
• The comparison trap
• Introduction of the first activity

Sixth session
3. Activity 1: advertising analysis

• Guided critical analysis of an advertisement
• Responding to a 10-question media literacy-based script

Second session

• Analysis of menus (one balanced and three unbalanced)

Seventh session
4. How to deal with media messages a

• Groups complete and discuss the work done in Activity 1.
• “You can do something”: How to develop active attitudes and behavior
• Introduction of the second activity

Eighth session
5. Activity 2: complaint letters to the media

• Preparing and writing a complaint letter
• Giving the letter to one's tutorb

Booster session (Information about Booster Session seems to be located at "Nutrition" column in the Page Proof because absence of horizontal lines. It could be possible to align the Booster Session information to the center?)

• Summary of the main ideas transmitted in the Media Literacy component
• Looking back at Activity 2: complaint letters to the media
• Summary of the procedure for sending the letters and the main results:
▪ Number of companies to which letters were sent
▪ Most widely denounced advertisements
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▪ Number of responses from the companies
▪ Summary of the main ideas reported
▪ Summary of the main ideas contained in the companies' response letters
▪ An answer model: Response letter from Philips

a

Power Point presentation.

b

The researchers collected and sent the letters to advertisers.
Nine months after completion of the intervention there was a 60-minute booster session aimed at refreshing memories of the main ideas conveyed in the program and providing feedback about the last activity carried out. Duration of the program is one

session per week for eight weeks, plus one booster session. All sessions took place during the scheduled weekly tutor group sessions at each school. The format is multimedia and interactive. To check the fidelity in the administration of the program the
researchers contacted those responsible at each school and checked that all scheduled sessions had been carried out.

1.5 Measures
All questionnaires used are those most widely employed for determining targeted variables in disordered eating universal prevention research worldwide (Yager et al., 2013).

1.5.1 Biographical data questionnaire
The MABIC protocol included Hollingshead's (1975) Four Factor Index of Social Status (FFISS), together with questions about the origin of the parent population and date of birth.

1.5.2 Body mass index (BMI)
Weight and height were measured in situ by trained research staff in a private room near the protocol administration classroom. Standardized equipment and procedures were employed. BMI was calculated. Weight and height measures were taken only
at pretest and at the one-year follow-up.

1.5.3 Sociocultural attitudes toward appearance questionnaire–3 (SATAQ-3)
The SATAQ-3 (Thompson, van den Berg, Roehrig, Guarda, & Heinberg, 2004) is the instrument most widely used today for assessing sociocultural pressures and internalization of the beauty ideal. Internalization General (SATAQ-IG) and Pressures
(SATAQ-P) subscales were used. SATAQ-IG has nine items (e.g., “ I try to look like the people on TV” ), and assesses general media influence related to TV, magazines, and movies. SATAQ-P has seven items (e.g., “ I've felt pressure from TV or magazines to diet” ),
which assesses subjective feelings of pressure from exposure to media images and messages to modify one's appearance. We used the Spanish version of the SATAQ-3 (Sánchez-Carracedo, Barrada, et al., 2012; Sánchez-Carracedo, Neumark-Sztainer &
L ópez-Guimerà, 2012). In this study, the internal consistency was 0.94 and 0.92 for the SATAQ-IG and SATAQ-P scales, respectively.

1.5.4 Children eating attitudes test (ChEAT)
The ChEAT (Maloney, McGuire, & Daniels, 1988) is a well-established scale including 26 items (e.g., “ I feel guilty after eating ” ) designed to assess maladaptive or problematic eating attitudes and behaviors among children and adolescents. We used the
validated Spanish version (Sancho, Asorey, Arija, & Canals, 2005). The internal consistency was 0.83 in this study.

1.5.5 Perception of teasing scale (POTS)
The POTS (Thompson, Cattarin, Fowler, & Fisher, 1995) assesses one's history of being teased about weight and abilities/competencies. The original scale yields a six-item weight-related teasing subscale (POTS-WT; e.g., “ People made jokes about you
being too heavy” ). The Spanish validated version of the POTS-WT subscale (L ópez-Guimerà et al., 2012) was used for this study. Internal consistency was 0.88.

1.5.6 Eating disorders inventory-3 (EDI-3)
We used the Body Dissatisfaction (EDI-BD) and Drive for Thinness (EDI-DT) subscales from the EDI-3 (Garner, 2004) in its Spanish version (Elosua, L ópez-Jáuregui, & Sánchez-Sánchez, 2010). The EDI-BD scale contains 10 items that measure
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satisfaction with specific body sites, such as the waist, thighs, and buttocks. The EDI-DT is a seven-item scale that measures restrictive tendencies, including excessive concern with dieting, weight concerns, and pursuit of thinness. Internal consistency in this
study was 0.85 and 0.86 for the EDI-BD and EDI-DT subscales, respectively.

1.5.7 SCOFF-c
The Spanish version of the SCOFF (Morgan, Reid, & Lacey, 1999), the SCOFF-c (Muro-Sans, Amador-Campos, & Morgan, 2008), was used as a screening tool for possible cases of eating disorders. It consists of five questions that represent the current
consensus on the main features of eating disorders. It is one of the most prestigious eating disorders screening questionnaires currently in use, given both its ease of application and its good psychometric properties. Each item is answered in a dichotomous way
(Yes/No). In the Spanish version, scores ≥2 are considered to indicate risk for eating disorders, with a sensitivity of 73.08% and a specificity of 77.74%. Internal consistency was 0.64 in this study.

1.5.8 Positive and nNegative affect scale (PANAS-N)
We used the 10-item “ Negative Affect Scale ” (PANAS-N) of the PANAS (Watson, Clark, & Tellegen, 1988) in its validated Spanish version for children and adolescents (Sandin, 2003). Respondents are required to respond in accordance with how they
normally feel and/or behave (e.g., guilty, shameful, nervous) on a scale with three options; “ Never” , “ Sometimes” , and “ Often ” . Internal consistency of this instrument is 0.75 to 0.74 for both girls and boys, and in our study it was 0.80.

1.5.9 Rosenberg self-esteem scale (RSES)
The RSES (Rosenberg, 1989) was used to measure adolescent self-esteem. It is among those instruments most widely used for measuring changes in self-esteem in disordered eating universal prevention research worldwide (Yager et al., 2013). The
10-item scale has a 4-point Likert-type response scale ranging from 1 (strongly disagree) to 4 (strongly agree). We used the Spanish validation (Martín-Albo, N úñez, Navarro, & Grijalvo, 2007), which has an internal consistency of 0.85 –0 to .88. Internal consistency
in this study was 0.76.

1.5.10 Ad hoc questionnaire for the evaluation of processes
Community providers were asked about the training, program administration and the project in general.

1.6 Statistical analysis
Because adolescents within the same schools will likely display similar correlated values in several variables, in line with, among other factors, the influence of teachers or peers, data analysis was performed using Generalized Estimating Equations
(GEE; (Liang & Zeger, 1986; Zeger & Liang, 1986), which extends generalized linear models to accommodate dependent/correlated outcomes for clustered data (school in this study). The GEE approach uses the generalized linear model to estimate more
efficient and unbiased regression parameters relative to ordinary least squares regression, in part because it permits specification of a “working correlation matrix” that accounts for the form of within-subject correlation of responses for the dependent variables of
many different distributions. This orientation focuses on correlated data arising from the relatedness of several individuals in the same cluster or panel (school in this study), rather than several “longitudinal” observations in the same individuals (Dunlop, 1994;
Hanley, Negassa, Edwardes, & Forrester, 2003).
From this perspective, the data analysis strategy is based on defining school as a panel variable, and models are adjusted with the normal distribution (Gaussian family) and identity link-function, exchangeable working correlation matrix, and employing
robust standard error. Because the outcome variable has to be considered at three points (baseline, post-test, and 1-year follow-up), evaluation of the effects of the intervention will be conducted in two phases. First, we study the effect on outcome at post-test
taking outcome at baseline as a covariate in addition to group (control/intervention), BMI, age, socioeconomic status and origin of the parent population; subsequently, we apply the same strategy on outcome at the 1-year follow-up. Effect size measures were
obtained following the guidelines stated by Feingold (2009), and they can be interpreted by means of Cohen's criteria (1988); 0.2 indicated a low effect, 0.5 a medium effect and 0.8 a high effect. All analyses are performed with Stata 12/SE.

2 Results
Table 3 shows the intervention effect on the components of the MABIC project: media messages internalization and pressures, dieting and disordered eating, weight-related teasing, and body dissatisfaction. Table 3 also shows the
intervention effect on other outcomes, such as drive for thinness, negative affect, and self-esteem. At posttest, all changes were in the hypothesized direction, except in the cases of SATAQ-P and EDI-BD, though none reached statistical
significance.
Table 3 Means (standard deviations) and intervention effect estimates. a
Test of intervention effects
M

Posttest

Follow-ups

elsevier_BRT_2937
Baseline M (SD)

Posttest M(SD)

Follow-up M (SD)

Intervention
effect c (There is

MAb

too much space
between
"Intervention effect"
and "p" columns
and too few space
between "p" and
"CI(0.95) columns,
both in Posttest
and Follow-ups
(see Page Proof))

SATAQIG (It
could be
possible
to put
SATAQIG in the
same
line?)

SATAQP (It
could be
possible
to put
SATAQP in the
same
line?)

ChEAT

Con
Int

could be
possible
to put
POS-WT
in the
same
line?)

EDI-BD

Int

11.34 (5.94)

12.06
(6.23)
12.20 (7.13)

8.01 (7.88)

7.11 (8.26)

7.26 (6.91)

6.57 (6.52)

10.91 (8.56)

Con

10.72 (8.44)

7.71 (6.98)

6.96 (7.28)

the page
proof some
CI (0.95) data
(follow-ups
EDI-BD; EDIDT; PANASN; RSES) are
in the same
line. It could
be possible
to put all the
CI (0.95) in
the same
line?)

0.670 −2.03 to
1.30

d

−0.15

0.159 −0.20 to
1.23

0.21

12.36

−0.67

0.268 −1.85 to
0.51

−0.28

7.17
−0.14

0.679 −0.81 to
0.53

−0.06

6.59

CI (0.95) (In
the page proof
some CI (0.95)
data are in the
same line. It
could be
possible to put
all the CI
(0.95) in the
same line?)

d

0.029

−3.20
to −0.17

−0.71

0.046

−1.69
to −0.02

−0.36

−2.24

0.018

−4.09
to −0.39

−0.94

−0.73

<0.001

−1.16
to −0.30

−0.31

−0.52

0.270

−1.43 to
0.40 (In the
page proof
these data are
in the same
line. It could
be possible to
put all the CI
(0.95) in the
same line?)

−0.22

−0.54

0.291

−1.54 to
0.46 (The
word "to" is
located in the
first line in all
CI (0.95) that
appears at the
same line in
the Page
Proof. Maybe
doing the
same in all CI

−0.23

19.27 −1.69

12.21 −0.85

8.41

6.98
6.25

11.51 0.05

0.914 −0.85 to
0.95

0.02

11.56

11.72

7.58
7.14

p

6.17
6.73

8.00
(7.79)

Intervention
effect c

11.36

7.84

12.50
(9.32)

MAb

17.58

11.85 0.51

6.94
(6.48)

7.20 (7.20)

CI (0.95) (In

18.33

8.41
(9.69)

10.88 (9.51)

7.80
(8.06)

18.69 −0.36

12.34
(6.94)

6.19 (5.99)

11.82
(9.31)

8.33
(7.26)

17.32 (8.99)

6.19 (7.30)
6.74
(6.53)

12.61
(9.35)

19.46
(10.25)

11.16 (6.19)

8.04
(9.40)

7.20
(6.99)

Con

Int

18.26 (10.80)

8.54
(9.14)

Con
Int

18.86
(9.96)

12.26
(6.62)

Con

Int

EDI-DT

18.20 (10.09)

Con

Int
POTSWT (It

19.01
(9.89)

Pp

−0.44

0.148 −1.03 to
0.16

−0.18

7.91
7.37
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same in all CI
(0.95) data
(both in post
and follow-ups
columns) all
the CI (0.95)
will be in one
single line.)

PANASN (It
could be
possible
to put
PANASN in the
same
line?)

Con
Int

17.69
(3.75)
17.17 (3.59)

Con

RSES

Int

17.49
(3.88)
16.98 (3.51)

26.34
(6.42)
27.19 (5.96)

18.33
(3.73)
17.29 (3.45)

27.69
(7.03)
28.24 (6.35)

17.45 −0.30

−0.13

17.15

27.37
(6.71)
28.59 (6.27)

0.313 −0.87 to
0.28

18.34 −0.74

0.091

−1.59 to 0.12

−0.31

0.197

−0.33 to 1.61

0.10

17.61

27.82 0.11

0.601 −0.23 to
0.55

27.93

0.02

27.60 0.64
28.24

Note. Italics indicates significance; M(SD) = means (standard deviation); MA = adjusted mean; p = p-value; CI(0.95) = confidence interval at 95%; d = effect size; SATAQ-IG = Internalization-General sub-scale of the SATAQ questionnaire;
SATQ-P = Pressures sub-scale of the SATAQ questionnaire; ChEAT = Children Eating Attitudes Test; EDI-DT = Drive for Thinness subscale from the Eating Disorders Inventory-3; POTS-WT = Weight-Related Teasing subscale from the
POTS scale; EDI-BD = Body Dissatisfaction subscale from the Eating Disorders Inventory-3; PANAS-N = Negative Affect Scale from the Positive and Negative Affect Scale; RSES = Rosenberg Self-Esteem Scale.
a

n = 413 girls in the control condition and 152 girls in the intervention condition.

b

Adjusted means for each outcome by treatment condition.

c

Intervention effects are estimates that represent the difference in the outcome variable at post-class or follow-up in intervention condition compared to control condition, adjusted for outcome at baseline, BMI, age, socioeconomic status and

origin.
At follow-up, the girls in the intervention group showed a significant reduction in the hypothesized direction in 4 out of 8 risk factors of disordered eating of the MABIC program with effect sizes ranging from small to large (POTS-WT,
d = −0.-31; SATAQ-P, d = −0.36; SATAQ-IG, d = −0.71; ChEAT, d = −0.94).
Specifically, with respect to the effect on the media messages internalization and pressures assessed by means of the SATAQ-3 (the “M” of MABIC), the intervention girls showed significantly lower average levels than the control girls
in the SATAQ-IG (p = 0.029) and the SATAQ-P (p = 0.046) subscales. Regarding dieting and disordered eating (the “A ” of MABIC), the intervention girls scored significantly lower than the control girls in the ChEAT (p = 0.018), with a mean
difference of 2.24 points. The impact of the program on the weight-related teasing component (the “B ” of MABIC) showed a statistically significant effect in the POTS-WT subscale (p < 0.001) so that, at follow-up, the intervention girls presented
lower mean scores than the control girls. The intervention's effects for the body dissatisfaction scale (the “IC” of MABIC) were non-significant. No significant differences were found between the control and intervention groups at follow-up
regarding other general outcomes, such as drive for thinness (p = 0.291), negative affect (p = 0.091) and self-esteem (p = 0.197).
BMI means for the entire sample were 21.2 (SD = 3.7) at baseline and 21.5 (SD = 3.4) at the follow-up. It is important to stress that the effects of the intervention occurred in the absence of significant differences in BMI between pretest
and follow-up (differences in BMI between the two phases for both samples of girls and boys were modeled; the results are available in the supplementary material). Therefore the observed reductions in main measures cannot be attributed to
weight loss.
No unintended harmful effects were observed in boys (table showing intervention effects in participating boys are available in the supplementary data files).
The process evaluation revealed that community providers informed – in a 1 to 10-point scale – that the mean interest shown by the participants was 7.4 (SD = 1.4; scores ranging from 6 to 10), the mean level of usefulness of the
training received to administer the program was 8.0 (SD = 0.82; scores ranging from 7 to 9), the mean level of satisfaction with regard to their own administration was 7.3 (SD = 1.38; scores ranging from 5 to 9), the mean degree of satisfaction
with the management of the project by those responsible for it was 8.2 (SD = 1.2; scores ranging from 7 to 10), and the mean level of overall satisfaction with the project was 8.0 (SD = 1.2; scores ranging from 6 to 9). The aspects of the training
that helped them most in the administration of the program were the program training, followed by the program manual. Finally, all of them had continued implementing the program once the project was finished. All planned sessions were carried
out in all participating schools.
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3 Discussion
It is of crucial importance to carry out effectiveness trials that test whether interventions are effective when delivered under ecologically valid conditions, as opposed to tightly controlled research trials (Marchand et al., 2011). Our
prevention program has shown its effectiveness when implemented by community providers in three of the four MABIC risk factors of disordered eating assessed (media messages internalization and pressures, dieting and disordered eating,
and weight-related teasing) at 1-year follow-up. To date, just 51% of the preventive programs in this field have achieved significant reductions in at least one well-established risk factor for eating pathology (Stice et al., 2007), and less than a
third of universal programs have obtained positive results in the follow-up (López-Guimerà et al., 2011). The most relevant effect at follow-up was found for reductions in dieting and disordered eating and media messages internalization, targets
directly addressed by the intervention program, with higher effect sizes.
Non-significant effects were found for body dissatisfaction, drive for thinness, negative affect, and self-esteem. A non-significant effect for body dissatisfaction, one of the main MABIC outcomes and one of the most relevant outcomes
in disordered eating prevention studies, is the main weakness of our results. This is not a new result. A set of classroom-based prevention programs that did not show significant improvements on body image measures, but were shown to
significantly improve other outcomes, have been identified in a systematic review (Yager et al., 2013). Perhaps this result could be related to the program format. The results of our previous efficacy study highlighted the key role played by the
activities on the positive effects of the program. The activities are focused on how to deal with media messages and learning to write complaint letters to the media. Both activities are aimed at developing critical thinking and active behaviors
toward messages conveyed by the media, and have had a positive impact on the reduction of directly-related outcomes (SATAQ-G and SATAQ-P). Future improvements of the program should include additional activities directly aimed at
reducing body dissatisfaction.
An important limitation in this field concerns the long-term maintenance of the effects obtained. However, our results indicate that the significant effects are observed only in the follow-up. This tendency was already observed in the
original study in which the efficacy of the program was evaluated (López-Guimerà et al., 2011; López-Guimerà, S ánchez-Carracedo, Fauquet, Portell, et al., 2011). A possible explanation is that attitudes involving the internalization of the beauty
ideal or weight concerns may already be firmly entrenched in adolescents, so that their modification can take some time. Another factor that may have contributed to the results observed is the programming of a booster session, considered as
one of the key elements for achieving the best long-term results (Stice, South, & Shaw, 2012). Booster sessions are usually included in prevention interventions for maintaining and enhancing the intervention effects, but may also be important
in obtaining promising effects from the initial interventions (Tolan, Gorman-Smith, Henry, & Schoeny, 2009). Our booster session focused on recall of the main ideas conveyed in the program, but also provided feedback about the last activity of
the media literacy component. This component is based on the “empowerment spiral” model for developing media literacy skills (Center for Media Literacy, 2008), and includes Awareness, Analysis, Reflection and Action steps. The Action step,
the focus of the last session of our program, gives participants an opportunity to formulate constructive action ideas, and could be developed in several ways. We opted to teach the participants how to write complaint letters to the media. After
the end of the program we sent the letters to the addressee. Once we had received the responses, we planned the booster session, in which we looked at the companies' responses to the letters of complaint written by the participants in the final
session, with a view to strengthening their activism behavior and increasing their self-efficacy beliefs. The participants had the opportunity to check that major companies had attended to their letters of complaint, which could play a role in
achieving significant effects in the follow-up. In this sense, our booster session could act more as a new key intervention session rather than merely as a booster for the main ideas. In fact, whether or not to introduce new treatment content
and/or select new or revised treatment goals in the booster sessions is an issue of current debate (Kolko & Lindheim, 2014).
It is important to note that all of these results are observed with retention rates of 82.5% in the follow-up, which is among the highest rates in this field of study (López-Guimerà et al., 2011).
Schools are recognized as an appropriate setting for the prevention of a broad spectrum of eating and weight-related problems because they allow access to a large number of individuals and provide an opportunity to prevent these
problems at every developmental stage (Yager et al., 2013). In this context, teachers and other community providers should be those chiefly responsible for the administration of this type of preventive intervention (Smolak, Harris, Levine, &
Shisslak, 2001; Yager & O'Dea, 2005). However, data from a meta-analytic review (Stice et al., 2007) show that larger effects were found for programs delivered by experts than for those delivered by endogenous providers such as teachers. Our
previous efficacy study (López-Guimerà et al., 2011; López-Guimerà, S ánchez-Carracedo, Fauquet, Portell, et al., 2011) was delivered by expert developers of the program, while this effectiveness study was delivered by previously trained
community providers. Regrettably, we cannot make direct comparisons of the results because of the different measures used in the two studies. In the efficacy study, only measures about eating attitudes and beauty media influences were
included, and different instruments were used to assess them (our Spanish version of the SATAQ-3 had not yet been produced). Taking into account these considerations, contrary to the findings of Stice et al. (2007), effect sizes were higher in
the effectiveness study than in the previous efficacy study. We found medium-low effects in eating attitudes (d = 0.29–0.37) and media influences (d = 0.38–0.45) in the efficacy study, and high (d = 0.94) and medium-high (d = 0.36–0.71) effects
in the respective outcomes in the effectiveness study. The better results found in the effectiveness study could be attributed to better sensitivity for detecting changes in measures used. An alternative explanation is that the effectiveness study
was implemented in a more intensive and interactive way. In the efficacy study, the program was implemented in five sessions: one group session for the nutrition component, and four sessions for the media literacy component, including two
activity sessions. In the effectiveness study, the program was implemented in eight sessions, including one additional activity session in the nutrition component and three activity sessions in the media literacy component. This latter version of
the implementation was more intensive and with a more interactive format, and this can result in greater effectiveness in producing lasting changes in eating attitudes and behaviors (Stice et al., 2007). They are two additional explanations to this
result. The booster session in the efficacy study was administered after the follow-up assessment. In this sense, the effects observed in the effectiveness study are based on a program that includes a booster session and the efficacy study did
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not. Also, as has been already mentioned, the booster session might have played a relevant role in the observed effects. Finally, the efficacy study was a randomized study, and non-randomized studies, such as our effectiveness study, tend to
show larger treatment effects (Ioannidis et al., 2001).
It might be thought that professionals such as teachers are qualified to implement programs for the prevention of disordered eating. However, several studies have indicated that knowledge among school staff and other community
providers about nutrition, eating disorders, issues related to the mechanisms of weight control, obesity and the use of preventive techniques is poor or insufficient (Yager, 2010). Because of this lack of knowledge, these professionals may
unintentionally provide participants with inappropriate advice and/or misinformation about healthy weight control and display attitudes and behaviors that perpetuate the thinness ideal (Yager, 2010). Therefore, developing appropriate attitudes and
knowledge in relation to eating disorders among teachers and other community providers through training programs is an essential component in the effectiveness of prevention programs. To our knowledge, only three programs assessed with
effectiveness trials, in addition to our own, have developed training programs aimed at teachers and other community providers that equip them to implement prevention programs in this field (Stice et al., 2009; Warschburger et al., 2011; Wick C.
et al., 2011). In particular, our training program includes all the elements identified by teachers as necessary for involvement in the administration of such interventions (Neumark-Sztainer, Story, & Coller, 1999; Smolak et al., 2001): (1) in order
to increase their motivation, information on the need to carry out this type of intervention was included when the training began: (2) updated information on the issues to be addressed in the program was incorporated; (3) participation was
voluntary and intervention was implemented only by motivated community providers; (4) community providers had the support of their management teams and the relevant training was officially accredited; (5) useful materials for implementing
the intervention were provided, such as the program manual, the video-model and informational documents about the most relevant content and techniques; and finally, (6) we maintained constant supervision so as to be able to deal with any
questions or problems arising and help them feel supported. It is important to stress that the training program was officially accredited by the corresponding government departments. This accreditation provides benefits for community providers
in their professional promotion, and is a way to facilitate the dissemination of the program.
The program was very highly rated by the community providers who received the training and implemented the intervention, and their level of satisfaction with regard to their own performance on administering the program was also high.
The most highly rated aspect of the training was the training program itself, followed by the manual provided. Another indication of how well the program was received is that all the community providersagents reported having continued to apply it
even after their participation in the project was over. The Health Promotion Service of the council of Sabadell, the city in which the program was applied, has extended its application to some ten more schools, while those responsible for the
Health and School Program in the towns making up the control group have applied for their personnel to be trained with the same program as that offered to the staff in Sabadell.
Our study incorporates some elements of the integrated approach to the prevention of eating and weight-related disorders. In terms of the content of the program itself, it includes a component totally devoted to promoting a balanced
diet with a positive approach to nutrition education. Furthermore, the training of community providers is implemented entirely from this approach. And finally, regarding the variables assessed, it incorporates a set of relevant variables of
disordered eating risk factors (the MABIC outcomes) that are also referred to as shared risk factors of obesity and eating disorders (Loth et al., 2015). However, the study also assesses other outcomes usually included in studies on the efficacy
of disordered eating prevention programs, such as drive for thinness, and does not include other typical outcomes in obesity prevention studies, such as screen time, physical activity, or dietary patterns. In order to consider our study as an
integrated prevention study, it should also have been included this latter type of outcome. The integrated approach to prevention defends a focus on health, not on weight (S ánchez-Carracedo, Neumark-Sztainer et al., 2012). In this regard, it is
important to stress that the effects of the intervention occurred in the absence of differences in BMI. Therefore, the observed reductions in main outcomes cannot be attributed to weight loss.
The current protocol study has a number of strengths: (1) to our knowledge, it is the first effectiveness trial in disordered eating universal prevention research addressing adolescents whose efficacy has been previously established. Our
results support the transition from efficacy to effectiveness in this prevention field; (2) the training program for the community providers includes all the elements identified by teachers as necessary for involvement in the administration of such
interventions; (3) it incorporates several elements of the integrated approach to the prevention of both obesity and eating disorders; (4) the measures employed to assess effectiveness are among those most widely used to determine changes in
the disordered eating and body image prevention field worldwide, and have been validated for the Spanish population; (5) finally, height and weight were measured in situ, in contrast to the case of many studies with adolescents that rely on selfreported height and weight data.
A series of limitations should also be considered in relation to this study. (1) Changes in main measures should also assess the community providers, but this was prevented by practical considerations. (2) In contrast to our efficacy
trial, in the effectiveness trial the randomization of groups was not possible. This is a controversial issue. The effects of randomized and non-randomized studies are very well correlated, but non-randomized studies tend to show larger treatment
effects (Ioannidis et al., 2001). For some researchers, for a program to be found effective, it must also meet all standards for efficacy, including randomization (Flay et al., 2005), but sometimes randomization is impossible under real-world
conditions (Marchand et al., 2011). Randomization, or even being able to have a control group, is difficult to attain due to the requirements of the participating entities. The use of participants from a neighboring area with characteristics similar to
those of the intervention group as a control group, as in our case, is an option already used in other effectiveness trials in prevention (Zubrick et al., 2005). This option can help avoid a “spillover” effect, and possible demographic differences
could be controlled with strategies in place to match samples for demographic characteristics, or through covariate analyses (Yager et al., 2013). It should be noted that our results were adjusted in line with the main variables, and adjusted
results from non-randomized experiments can approximate results from randomized experiments (Shadish, Clark, & Steiner, 2008). However, we cannot guarantee the total comparability of the two groups. (3) In our previous efficacy study, two
versions of the same program, including a complete version and a partial version without the Nutrition component, were evaluated. In general, the complete version obtained better results than the partial version in main outcomes. Practical
considerations made it difficult to maintain this complex design in our effectiveness study, but evidence about the efficiency of the extra time and effort involved in delivering the Nutrition component would be necessary in the future. (4) The
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considerations made it difficult to maintain this complex design in our effectiveness study, but evidence about the efficiency of the extra time and effort involved in delivering the Nutrition component would be necessary in the future. (4) The
sample in this effectiveness trial is not representative of the entire population of Spanish adolescent girls, and the results we obtain must be treated with caution before making generalizations for the entire population. (5) The intervention was
designed specifically for girls, but was implemented with the entire class-groups, including both girls and boys. Our findings ensure that the intervention did not have unintended harmful effects on boys, but it would be of interest to develop
specific components of the intervention addressed to boys, and to assess their effects. Given that significant effects were not observed on boys, it could be stated that the program is not really universal, but it is a program that can be
universally administered to girls regardless of risk status. (6) Finally, the intervention failed in achieving significant changes in body dissatisfaction, one of the four main MABIC outcomes.
The Society for Prevention Research has drawn up Standards (Flay et al., 2005) to determine which interventions are efficacious and effective. An effective intervention in accordance with these Standards will not only meet all the
criteria for efficacious interventions, but will also: (1) make manuals, appropriate training, and technical support available to allow third parties to adopt and implement the intervention; (2) have been evaluated under real-world conditions in
studies that included sound measurement of the level of implementation and engagement of the target audience (in both the intervention and control conditions); (3) have indicated the practical importance of intervention outcome effects (i.e.,
including confidence intervals of the effects); and (4) have clearly demonstrated to whom intervention findings can be generalized. Our prevention program met the Standards for efficacy in our efficacy trial (López-Guimerà et al., 2011; LópezGuimerà, S ánchez-Carracedo, Fauquet, Portell, et al., 2011). Our ongoing effectiveness trial already meets the criteria of the first three Standards for effective interventions; regarding the fourth, as we stated, the sample in this effectiveness trial
is not representative of the entire population of adolescent girls. It is important to bear in mind that participation was voluntary, and that it is very difficult to obtain the participation of a representative sample in a study with such stringent
requirements, including that of the need for community providers to take part in a training program. Even so, 26% of all possible schools participated in the intervention group, and 44% in the case of the control group, which represents a
substantial level of participation. However, it is important to take into account that participation was voluntary. We have no specific data about possible differences between participating intervention schools and schools that were invited to
participate but declined, which is why we cannot reject any potential biases associated with participation and the total generalizability of the findings to the entire population.
Our prevention study employs a universal approach focused on main effects, but it would be of interest to analyze effects on specific risk groups. Changes in main measures should also assess the community providers. Future studies
should examine the specific role of the booster sessions that include new treatment content and/or new or revised treatment goals in relation to the follow-up effects, and take into consideration an ecological approach including the participation
of community providers, peers and parents. Finally, it would be of interest to study possibilities of dissemination of the program as a next step.
In conclusion, this study provides new evidence that contributes to improving and enhancing the transition from efficacy to effectiveness in disordered eating prevention programs.
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Appendix A. Supplementary data
The following are the supplementary data related to this article:
Multimedia Component 1

Multimedia Component 2

Multimedia Component 3

Multimedia Component 4

Highlights
• This is one of the few effectiveness trials in disordered eating prevention field.
• Community providers (deliverers) were trained in an integrated approach to prevention.
• Risk factors of disordered eating were assessed using widely used validated measures.
• MABIC project reduced risk factors at 1-year follow-up (no effects at post).
• Results support the transition from efficacy to effectiveness in this field.
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