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Abstract

Purpose To evaluate the immediate post-intervention and 6-month post-intervention effects of a Brazilian school-based
randomized controlled trial for girls targeting shared risk factors for obesity and disordered eating.

Methods Total of 253 girls, mean of 15.6 (0.05) years from 1Ist to 3rd grades of high school participated in this 6-month
school-based cluster randomized controlled trial. “Healthy Habits, Healthy Girls—Brazil (H3G-Brazil)”, originally devel-
oped in Australia, emphasized 10 key nutrition and physical activity (PA) messages delivered over 6 months. Disordered
eating prevention procedures, i.e., prevention of weight-teasing, body satisfaction, and unhealthy weight control behavior,
were added to the intervention. Body dissatisfaction, unhealthy weight control behaviors and social cognitive-related diet,
and physical activity variables were assessed at baseline, immediate post-intervention, and 6-month post-intervention. Inter-
vention effects were determined by one-way analysis of covariance or logistic regression, after checking for the clustering
effects of school. The control group did not receive intervention prior to follow-up assessment. A conservative significance
level was set at p <0.01.

Results Beneficial effects were detected for PA social support (F=6.005, p=0.01), and healthy eating strategies (F'=6.08,
p=0.01) immediate post-intervention; and healthy eating social support (F'=14.731, p=0.00) and healthy eating strategies
(F=5.812, p=0.01) at 6-month post-intervention. Intervention group was more likely to report unhealthy weight control
behaviors (OR=1.92,95% CI 1.15-3.21, p=0.01) at 6-month post-intervention. No other significant immediate or 6-month
post effects were detected.

Conclusion H3G-Brazil demonstrated positive 6-month effects on some social cognitive variables but an adverse effect on
unhealthy weight control behaviors. Thus, this study was not able to achieve synergy by combining obesity and disordered
eating prevention procedures in an intervention among low-income girls in Brazil.

Trial registration Level I: cluster randomized controlled trial
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acarol.leme @ gmail.com Obesity affects one-quarter of adolescents in Brazil [1, 2]

and almost one-third in the United States [1]. Pediatric
obesity is associated with several metabolic risk factors
and tracks into adulthood [2]. Mental and social health
concerns among female and overweight individuals [3]
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have been associated with eating disorders, the third most
common chronic disease among adolescents after obesity
and asthma [4].

Eating disorder is a psychiatric illness characterized by
eating and body image disturbances, including Anorexia
Nervosa, Bulimia Nervosa and Binge Eating Disorder
[5]. Disordered eating, alternatively, is part of the eating
disorder continuum including: thinking obsessively about
food and calories, becoming angry when hungry, being
unable to select what to eat, seeking food to compensate
for psychological problems, eating until feeling sick, and
presenting unreal beliefs about eating and weight [6].
Disordered eating is not limited to those diagnosed with
eating disorders. Many individuals experience disordered
eating habits, beliefs, and feelings toward food, but are
unaware that they manifest “abnormal attitudes” [5-7].

Obesity prevention interventions with an added focus
on eating disorders may help people attain healthier eating
practices [8]. Adding an eating disorder focus to obesity
prevention interventions may minimize the costs related to
the development and delivery of two prevention programs,
may be more cost-effective and may avoid confusing
teens who receive conflicting messages from obesity-only
and eating disorders-only prevention programs [9]. For
instance, body image concerns are targeted in both strate-
gies; however, the information is frequently inconsistent.
In obesity-only programs, the primary aim is reducing
body weight, so not being happy at being overweight or
obese is acceptable. Thus, teens may be motivated to keep
track and avoid certain foods (e.g., energy-dense nutri-
ent poor foods), and control their calories consumed by
tracking portion size. On the other hand, eating disorder-
only programs, usually encourage self-acceptance of body
size, lack of self-consciousness about dietary intake, and
improving body self-esteem to reduce disordered eating
behaviors [9].

Increased risk for disordered eating is associated with being
female and overweight during the teen years due to social
pressure toward thinness and weight stigma [10]. In addition,
self-regulation of eating and physical activity practices are
associated with weigh-related concerns in obese girls [11].
Ethnic minority status [10, 12] conferred increased risk for
disordered eating, e.g., low-income Brazilian adolescents who
are often ethnic minorities [13] are at higher risk for weight-
loss targeted behaviors compared to their age counterparts.
This vulnerability may result from higher levels of stress (due
to minority status) which have been thought to contribute to
disordered eating [10]. Young adolescents, particularly those
coming from the South, Southeast and Northeast areas of Bra-
zil, are often socially excluded, due to their poor living condi-
tions (e.g., slums and governmental houses), poor education
and lack of health services [10, 14, 15]. This could increase
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risk for engaging in unhealthy weight control behaviors as a
means to modify appearance so as to be accepted in society.

Body dissatisfaction, i.e., negative subjective evaluation of
the weight and shape of one’s body, is a well-established risk
factor for the development of weight-related problems [16].
Strong associations have been found among body dissatisfac-
tion, dieting, disordered eating [17—19] and depressive and
anxiety symptoms [20]. Weight status, sex [21] and ethnic
background [16] have been important in the genesis of body
dissatisfaction, likely due to current Western standards for
attractiveness (i.e., thinness) and negative social experiences
regarding appearance (e.g., weight-based teasing) [16]. Body
dissatisfaction may lead to a cycle of disordered eating (e.g.,
dieting, fasting and food avoidance) to achieve beauty stand-
ards, which may be followed by binge eating because of long
periods of restraint [22].

Weight-related concerns and behaviors were prevalent
among US and Brazilian adolescents [14, 23]. Brazilian girls
had a higher risk for developing disordered eating and eat-
ing disorders compared to the boys, and body dissatisfaction
was positively associated with socio-economic level [15].
The mean (SD) score of eating disorder risk factors was 15.08
(x11.18) for girls and 11.49 (= 11.46) for boys [15]. Approxi-
mately 41% of Brazilian female students reported an unhealthy
weight control behavior of which dieting was the most preva-
lent [14]. Other studies found that up to 64% of girls had some
type of disordered eating habit [10, 14, 24].

A recent meta-analysis and systematic review showed that
weight-related prevention programs for teen girls were suc-
cessful in improving body satisfaction and dieting (or other
unhealthy weight control behaviors) [25]. The “Healthy Hab-
its, Healthy Girls—Brazil” program targeted healthy weight
[26] and improving risk factors for eating disorders.

Schools are well placed to deliver obesity and eating disor-
ders prevention interventions and address health inequalities
in populations ““at risk” for weight-related problems [27]. No
study has tested an integrated intervention among low-income
adolescent girls in Brazil. Furthermore, a recent study sug-
gested that rates of disordered eating behaviors were highest
among youth with overweight/obesity, highlighting the need
for interventions across weight statuses [12, 28]. Therefore,
integrating eating disorder and healthy weight management
into obesity prevention programs may reduce the incidence
and prevalence of weight-related disorders among youth [28].
This study evaluated whether an integrated intervention influ-
enced 6-month post-intervention social cognitive and disor-
dered eating outcomes in a school-based program for Brazilian
adolescent girls.
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Methods

This is one of several papers from the “Healthy Habits,
Healthy Girls—Brazil” project. It reports the immediate
post-intervention and 6-month post-intervention outcomes
in regard to the theoretical variables and the disordered eat-
ing outcomes. Other papers reported the study protocol and
design [26], body composition outcomes at immediate [27]
and 6-month post-intervention [29] and body dissatisfaction
mediation effects on weight-teasing by family members and
peers [30].

Study design

Details of the study design, protocol and participant charac-
teristics at baseline have been reported [26]. “H3G-Brazil”
was assessed using a two-group cluster randomized con-
trolled trial, including ten public technical high schools (i.e.,
five intervention schools and five control schools) located in
low-income communities in the city of Sdo Paulo, Brazil.
Recruitment and baseline assessments were conducted prior
to randomization. The schools were pair matched based on
their geographic location, size and demographics and rand-
omized within matched pairs. Randomization was conducted
by an individual not involved in the study, blinded to school
characteristics picking slips of paper with group assignment
out of a plastic bag, immediately after baseline data collec-
tion. Trained undergraduate and graduate students conducted
follow-up assessments (baseline, immediate post-baseline
and 6-month post-intervention) blinded to group allocation
[26]. The control group did not receive any intervention until
after follow-up assessments when the control girls received
instructional materials (i.e., student handbooks, food and PA
diaries and parents’ newsletters).

School selection and participants

Technical high schools in Brazil are intended for adolescents
(i.e., ages 1418 years) from low-income backgrounds. They
deliver both regular high school instruction and vocational
training in technical subjects (e.g., chemistry, environmen-
tal science, visual communication, health and business
and management). The adolescents spend full-time during
weekdays at schools, i.e., part of the day at regular high
school class and the other at locations learning specific
technical vocational skills. Technical public schools that
offered nutrition and dietetics training (13 of the 43 Techni-
cal high schools) in the city of Sdo Paulo were selected for
the current study to provide opportunities for partnership
with accredited dietitian teachers and allowed the Nutrition
and Dietetic students to work as research assistants. Of the

13 eligible schools, 10 agreed to participate. Teachers from
these schools invited the female students to voluntarily par-
ticipate. Girls were eligible to participate in the H3G-Brazil
intervention if they were not enrolled in “Nutrition and Die-
tetics” or other health-related courses, and were attending
Ist-to-3rd year high school, receiving training in building
trades, business and management, chemistry, environmen-
tal sciences, or visual communication. At least two classes
per school participated in the study to have the necessary
number of girls per school. In Brazil, these schools gener-
ally have 30-35 total adolescents from both sexes per class,
thereby requiring at least two classes per school to attain a
sample of 25 girls per school. School and participant selec-
tion can be found in Fig. 1.

Ethics approval was obtained from the Institutional
Review Board of the School of Public Health, University
of Sdo Paulo, Brazil. School principals, teachers, parents/
caregivers and study participants provided written informed
consent.

This study was registered in ClinicalTrials.gov
(NCT02228447) and reported according to the CONSORT
checklist [31].

Statistical power

Sample size calculation was based on change in Body
Mass Index (BMI). To detect a between-group difference
of 0.4 kg/m* complete data were required from 25 partici-
pants at immediate post-baseline from each of the 10 schools
(n=250) based on 80% power and 5% level of significance
(two-tailed). Baseline assessments were conducted before
randomization during February 2014. The immediate post-
baseline assessments were completed during August 2014
and have been previously reported [27]. The 6-month post-
intervention assessment was conducted in February 2015,
for which the BMI, waist circumference and behavior change
outcomes have been reported [29].

Intervention

H3G-Brazil was adapted from the Australian NEAT Girls
study [32]. H3G-Brazil was a 6-month obesity prevention
program with nutrition, physical activity (PA) and disor-
dered eating components to help the girls achieve adequate
food choices, promote healthy lifestyle and lifetime PA,
and reduce screen-time activities (i.e., time spent on TV,
computers and other recreational screens). H3G-Brazil was
based on Social Cognitive Theory (SCT) [33], with strong
peer and parent involvement to help the girls acquire diet,
PA and disordered eating preventive behaviors. SCT pro-
poses that health behavior change is influenced by envi-
ronmental factors, personal factors, and attributes of the
behavior itself. Self-efficacy is the main determinant of the
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E
N
R Schools assessed for
0 eligibility (n=13)
L
L
M Excluded (n=3)
E + Not meeting inclusion criteria (n=1)
N . + Declined to participate (n=2)
Schools randomized

T (n=10)
A
L
L
(0} Control group H3G group
C e Schools allocated (n=5) e Schools allocated (n=5)
A e Individuals allocated (n=111) e Individuals allocated (n=142)
T
I
(0)
N Lost schools (n=0) Lost schools (n=0)

Lost individuals (n=28) Lost individuals (n=35)
F Reasons: Reasons:
0 18 absent on the testing day 12 left the program
L 10 refused to be measured 22 absent on the testing day
L 1 pregnant
(0]
w

Lost schools (n=0)
U Lost individuals (n=56) Lost schools (n=0)
P Reasons: Lost individuals (n=53)

26 absent on the testing day Reasons:

A 30 refused to be measured 12 left the program
N 40 absent on the testing day
A 1 pregnant
L
: 111 analysed for primary outcome
IS 142 analysed for primary outcome

Fig. 1 Flowchart of the “Healthy Habits, Healthy Girls—Brazil”

behavior in the theory, and refers to an individual’s belief
in their ability to successfully perform a specific behavior
[33]. The other determinants from this theory are: inten-
tions, behavioral strategies, social support (e.g., friend
and family), situations (home and school environment),
and outcome expectations and expectancies. There were
ten key-messages delivered twice a week and included the
following activities: Physical Education classes, Physi-
cal Activity sessions, nutrition workshops, interactive
seminars, weekly nutrition and PA messages delivered by
teachers, WhatsApp® weekly messages, PA and Nutrition
diaries and parents’ newsletters. In all the components,
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topics related to body acceptance, unhealthy weight con-
trol practices and weight-related teasing were emphasized.
The exposure to program was 3 h/week resulting in 18 h in
the 6 months of program duration (Supplement Table 1).

Outcomes
Trained research assistants blinded to condition collected

data at the schools. Self-reported questionnaires were
completed after the physical assessments.
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Social cognitive outcomes

Since the intervention was based on SCT principles, SCT
variables were assessed in regard to diet and PA using
adapted and validated questionnaires [34, 35]. Each ques-
tionnaire (diet and PA social cognitive variables) evalu-
ated seven constructs: self-efficacy, intention, social sup-
port (i.e., family and peers), behavioral strategies, situation
(i.e., environment), outcome expectations and expectancies.
To ensure translation accuracy, two dietitians fluent both
in English and in Portuguese independently translated the
English version of the “social cognitive scales” into Portu-
guese. Next, another dietitian with similar characteristics
back translated the translated version to English, which was
compared with the original version. No discrepancies were
found. A panel comprising nine experts in the areas of nutri-
tion, PA, SCT, and/or scale cultural adaption were consulted
to review and improve this version; their comments were
used to modify the scale as needed. From the original ques-
tionnaire, the authors followed all mentioned steps, added
some words and adaptations of some expressions [e.g., (1)
original version—“choose water or diet drinks instead of
soft drinks” vs. Brazilian version—‘choose water, coconut
water or 100% juices without added sugar”; (2) “feel more
energetic” vs. “feel less tired during the day”] to obtain the
final version of the Brazilian Social Cognitive Theory Ques-
tionnaire. Further, it included a box with the explanation
of the meaning of different PA levels (in a way that teens
could understand) and meaning of “what is portion size for

fruits and vegetables”, for better comprehension, usefulness
and effectiveness of the scale. Moreover, an explanation was
included [34] about healthy eating and smart choices. In
summary, 17 changes in words were made. The revised scale
was initially administered to 173 adolescents and again to
a subgroup (n=22) 2 weeks later to assess test—retest reli-
ability. Scale internal consistency ranged from acceptable to
excellent (@ =0.51-0.94); and rank order repeatability was
adequate to strong (ICC=0.62-0.93).

Disordered eating behaviors

Since the intervention targeted disordered eating variables,
disordered eating measures were selected. Disordered eating
variables were measured using the primary items: “Indicate
what you did in the past month to lose weight or to avoid
gaining weight”, which was followed by 16 items with “yes”
or “no” answers. Principal components analyses (PCA) are
reported in Table 1. A 4-factor solution best explained the
correlations among items, including: (1) healthy weight con-
trol behaviors (HWCB): drink less sugar sweetened bever-
ages, eat less fat, eat less sugar and sweets, pay attention to
portion sizes, and practicing PA (a«=0.67); (2) unhealthy
weight control behaviors (UWCB): Skip meals, eat little
and fasting (a=0.64); (3) extreme unhealthy weight con-
trol behaviors (EUWCB): diuretics and smoking (a=0.57);
and (4) other weight control behaviors (OWCB): use of
other medications and meal replacements (¢=0.51). Since

Table 1 Rotated factor for the

Weight control behaviors
first three components from

principal component analysis Indicator® PC1 PC1 PC3 PC4

using weight control behaviors, (%expl.= 19.43)° (%exp=1 1.58)° (%exp= 9.88)° (%oexp= 8.29)°

“The Healthy Habits, Healthy

Girls—Brazil” Soft drink intake 0.69° -0.16 -0.03 0.05
Fat intake 0.69° 0.08 —-0.10 —0.05
Pay attention 0.67° 0.21 0.03 0.02
Sugar and sweets intake 0.66° 0.13 0.05 0.14
FV intake 0.56° 0.07 -0.01 -0.17
Practice PA 0.54° -0.02 0.21 0.08
Dieting 0.37¢ 0.36° —0.12 0.21
Skip meals —-0.08 0.74° 0.15 0.15
Eat little 0.25 0.74° 0.09 0.17
Fasting 0.09 0.70¢ -0.13 -0.18
Diuretics 0.07 —-0.03 0.84¢ 0.14
Smoke cigarettes -0.05 0.13 0.84¢ -0.11
Use of other medications 0.11 0.01 0.13 0.85¢
Meal replacements 0.01 0.22 -0.12 0.71°

FV fruits and vegetables, PA physical activity

2For details on indicators, see Methods section

®Proportion of the variance explained by each factor after orthogonal varimax rotation (Kaiser on)

“Items with a factor loading above or bellow have been highlighted using boldface
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“dieting” loaded on two factors, it was deleted from both and
used as a single item variable (Table 1).

Body satisfaction

Body satisfaction was assessed through a validated 10-item
questionnaire with 7-point LIKERT scales ranging from
very dissatisfied to very satisfied. This scale was adapted
from the New Moves Study [36] and validated for use in a
sample of Brazilian girls (n=159) and had good internal-
consistency (a=0.88) [37]. The body part items assessed
were: height, weight, body shape, waist, hips, thighs, belly,
face, arms and shoulders.

Binge eating

Binge eating was measured with the two questions: “In the
past month, have you eaten so much food in a short period
of time that you felt embarrassed about it (binge eating)?”
and “During the time when you ate this way, did you feel
you couldn’t stop eating or control what or how much you
were eating?” These items had adequate concurrent validity
(positively associated with other measures of weight control
behaviors and body dissatisfaction) and internal-consistency
was acceptable (@ =0.638).

Other eating disorder related measurements:
weighing frequency and weight teasing

The frequency of self-weighing employed a 7-category
LIKERT scale (never to > 1x/day), which had demonstrated
good test-retest reliability (o =0.78). Family and friends
weight-teasing were assessed by a dichotomous response
scale (i.e., yes and no). These measures showed adequate
concurrent validity, i.e., were associated with body dissatis-
faction, disordered eating and BMI.

Process evaluation

Several process measures were used to evaluate the program
and included (1) attendance during the physical education
classes, PA sessions, nutrition workshops, and seminars;
(2) intervention fidelity (i.e., observational H3G-Brazil
checklist by the lead researcher—AL); (3) engagement
with WhatsApp® messages (i.e., number of girls who left
the groups); (4) percentage of parents’ newsletters received
and read (i.e., girls self-reported if they saw their parents
receiving/reading the letters); and (5) program satisfaction
(rating scale, 1 =strongly disagree to 5 =strongly agree).
Girls completed process evaluation questionnaires at the
end of the study [27].
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Data analyses

Linear Mixed Model procedures were conducted to address
the clustering effects of schools, with girls as the unit of
analysis (analyses available upon request). If the ICC (intra-
class correlation) is small when quantifying the degree of
clustering (< 5%), there is no meaningful difference among
clusters and the data may be analyzed at the individual
level [38, 39]. Since the social cognitive, weight teasing,
self-weighting frequency and binge eating variables had an
ICC >5%, we adjusted for clustering in these analyses. As
clusters accounted for less than 5% of the variance in the
body satisfaction and weight control behavior variables, we
did not adjust for clustering in these analyses [38, 39]. Base-
line differences between the intervention and control groups
were tested with independent sample 7 or y tests as appro-
priate. Intention-to-treat analyses were considered for all
outcome analyses. The effect of the intervention was deter-
mined using one-way analysis of covariance (ANCOVA)
with the immediate post-intervention and 6-month post-
intervention values as the dependent variables (continuous
variables), baseline values of the outcomes as covariates and
group (intervention vs. control) as the independent variable
(fixed factor). ANCOVA is the preferred method of analysis
in this situation, because it provides an unbiased estimate of
treatment effect [40—42].

For categorical outcomes (i.e., weight-control behav-
iors) logistic generalized estimating equations (GEE) were
employed. Significance level of the main analyses was set
to p <0.01 due to the large number of statistical tests. Data
were analyzed using IBM SPSS Statistics v.21 (IBM Corp.,
New York, New York, USA).

Results
Characteristics of the study population

Details of the study sample were provided elsewhere [26,
27]. Most of the sample was born in Sdo Paulo (84.8%) and
their parents’ education level was less than high school level
(54.7%). Briefly, 50 and 37% of the control and interven-
tion girls, respectively, dropped out of the study by 6-month
post-intervention. Although the drop-out rate was high,
of the 142 girls from the intervention group with baseline
measurements, 130 girls received the 6-month intervention
(91.5%). In general, attendance at the sessions was reason-
able (up to 60%) and intervention fidelities were 53% for
physical education classes, 60% for PA sessions and 80% for
weekly behavioral key messages. Teens were content with
the “Healthy Habits, Healthy Girls - Brazil”’; workshops
(i.e., cooking classes) were the most enjoyed session [27].
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Participants lost to follow-up (n=109) had significantly
lower healthy eating intention (2.9 vs. 3.1 unit, p=0.01)
and outcome expectancies (3.4 vs. 3.5 unit, p =0.00) than
the retained sample (n=144) at baseline. Significant

differences were detected between intervention and con-
trol groups at baseline for healthy eating social support
(»=0.00), healthy eating strategies (p =0.01) and friends

Table 2 Characteristics at baseline from the “Healthy Habits, Healthy Girls—Brazil” study intervention and control groups

Control (n=111) Intervention (n=142) p value
Mean (SD)
Physical activity self-efficacy® 3.05 (0.76) 3.09 (0.75) 0.85
Physical activity intention® 3.11 (0.85) 3.16 (0.86) 0.50
Physical activity social support® 2.36 (0.88) 2.23(0.76) 0.17
Physical activity strategies® 2.61(0.97) 2.47 (0.95) 0.86
Physical activity environment® 3.01 (0.79) 3.23 (0.78) 0.97
Physical activity outcome expectations® 5.09 (0.63) 5.07 (0.66) 0.79
Physical activity outcome expectancies® 2.97 (0.49) 3.09 (0.53) 0.21
Healthy eating self-efficacy® 3.60 (0.73) 3.48 (0.74) 0.22
Healthy eating intention® 2.94 (0.58) 3.06 (0.63) 0.14
Healthy eating social support® 3.86 (0.49) 3.58 (0.53) 0.00
Healthy eating strategies® 3.26 (0.62) 3.05 (0.67) 0.01
Healthy eating environment?® 491 (0.81) 4.67 (0.88) 0.04
Healthy eating outcome expectations® 5.28 (0.48) 5.17 (0.56) 0.10
Healthy eating outcome expectancies® 3.44 (0.39) 3.49 (0.36) 0.35
Body satisfaction® 4.55(1.12) 4.11 (1.25) 0.27
Weight frequency?® 2.14 (1.22) 2.05 (1.13) 0.09
n (%) n (%) p value
Family weight teasing®
Yes 35(33.0) 55 (43.0) 0.12
No 71 (67.0) 73 (57.0)
Friends weight teasing®
Yes 33 (31.1) 62 (48.4) 0.01
No 73 (68.9) 66 (51.6)
Healthy weight control behaviors®
Yes 69 (62.2) 68 (47.9) 0.02
No 42 (37.8) 74 (52.1)
Unhealthy weight control behaviors®
Yes 30 (27.0) 57 (40.1) 0.03
No 81 (73.0) 85 (59.9)
Extreme unhealthy weight control behaviors®
Yes 6(5.4) 14 (9.9) 0.19
No 105 (94.6) 128 (90.1)
Other weight control behaviors®
Yes 7 (6.3) 15 (10.6) 0.23
No 104 (93.7) 127 (89.4)

Sao Paulo, 2015
Significant values are in bold (p < 0.01)

“Differences between intervention and control were tested by student t-test

"Differences between intervention and control were test by chi-squared test
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weight teasing (p =0.01) (Table 2). Analyses of covariance

thereby adjusted for these effects [43].

Effects of the intervention on dietary social

cognitive and DE outcomes

At immediate post-intervention, there were significant
effects on PA social support (F=1.88, p=0.01, d=0.50)

and healthy eating strategies (F=6.08, p=0.01, d=0.37)
(Table 3).

At 6-month post-intervention, significant effects were
detected for healthy eating social (i.e., parents and friends)
support (F=14.731, p=0.000, d=0.33); healthy eating
strategies (F'=5.812, p=0.01, d=0.38); and healthy eating
environment (F=7.550, p=0.00, d=0.31), but the inter-
vention group was more likely to report unhealthy weight

Table 3 Effect of “Healthy Habits, Healthy Girls—Brazil” program outcome variables of adolescents in reference to baseline measurements

Intervention (n=142) Control (n=111) F p value Cohen’s d

Social cognitive constructs
PA self-efficacy

PA intention

PA environment

PA social support

PA strategies

PA outcome expectations

PA outcome expectancies

Healthy eating self-efficacy

Healthy eating intentions

Healthy eating social support

Healthy eating strategies

Healthy eating environment

Healthy eating outcome expectations

Healthy eating outcome expectancies

Body satisfaction (a=0.88)
Body satisfaction

Weight frequency
Weighing frequency

Immediate post-intervention
6-month post-intervention
Immediate post-intervention
6-month post-intervention
Immediate post-intervention
6-month post-intervention
Immediate post-intervention
6-month post-intervention
Immediate post-intervention
6-month post-intervention
Immediate post-intervention
6-month post-intervention
Immediate post-intervention
6-month post-intervention
Immediate post-intervention
6-month post-intervention
Immediate post-intervention
6-month post-intervention
Immediate post-intervention
6-month post-intervention
Immediate post-intervention
6-month post-intervention
Immediate post-intervention
6-month post-intervention
Immediate post-intervention
6-month post-intervention
Immediate post-intervention

6-month post-intervention

Immediate post-intervention
6-month post-intervention

Immediate post-intervention

6-month post-intervention

Mean (95% CI) Mean (95% CI)

3.19 (3.02-3.35) 2.98 (2.76-3.20)  2.130 0.14 0.37
3.05 (2.89-3.22) 2.94(2.73-3.16)  0.603 0.43 0.26
3.39 (3.22-3.55) 3.08 (2.87-3.30) 4.832 0.03 0.49
3.23 (3.08-3.36) 3.07 (2.87-3.27) 1.532 0.21 0.37
3.37 (3.22-3.56) 3.07 (2.87-3.28) 4976 0.03 0.93
3.39 (3.22-3.56) 3.13(2.91-3.35) 3263 0.07 0.74
2.45 (2.28-2.62) 2.10 (1.88-2.33)  6.005 0.01 0.50
2.33(2.17-2.49) 2.29 (2.08-2.50) 0.076 0.78 0.13
2.96 (2.76-3.17) 2.66 (2.39-2.93)  3.123 0.08 0.48
2.84 (2.63-3.05) 2.79 2.51-3.07)  0.077 0.78 0.23
5.23 (5.10-5.35) 5.09 (4.93-5.24) 1.946 0.16 0.21
5.20 (5.07-5.32) 5.17 (5.01-5.33)  0.803 0.80 0.09
3.20 (3.10-3.30) 3.07 (2.94-3.20) 2.416 0.12 0.51
3.12 (3.03-3.22) 3.17 (3.04-3.30)  0.323 0.57 0.36
3.71 (3.86-3.85) 3.46 (3.64-3.29) 0.194 0.68 0.37
3.53 (3.35-3.72) 3.39(3.20-3.58)  2.008 0.16 0.19
3.29 (3.18-3.40) 3.06 (3.24-3.88)  0.539 0.46 0.44
3.22 (3.35-3.09) 3.09 (2.91-3.22)  0.107 0.75 0.24
3.75 (3.61-3.89) 3.73 (3.95-3.51) 3.052 0.08 0.03
3.83 (3.68-3.98) 3.61 (3.40-3.83) 14.731 0.00 0.33
3.54 (3.39-3.64) 3.31(3.13-3.49) 6.084 0.01 0.37
3.58 (3.41-3.76) 3.30 (3.08-3.52) 5.812 0.01 0.38
5.10 (4.91-5.28) 4.85(4.57-5.12) 4.545 0.04 0.29
5.03 (4.83.6-5.21) 478 (4.52-5.04)  7.550 0.00 0.31
5.41 (5.28-5.52) 5.28 (5.13-5.43)  2.299 0.13 0.27
5.42 (5.29-5.54) 5.33(5.17-5.50)  0.584 0.45 0.16
3.63 (3.55-3.70) 3.46 (3.32-3.60) 4.744 0.03 0.43
3.57 (3.48-3.67) 3.51 (3.40-3.63) 0.162 0.69 0.15
4.30 (1.20) 4.64 (1.20) 0.716 0.39 0.28
4.55 (1.26) 4.47 (1.49) 0.353 0.55 0.05
2.18 (1.27) 2.35(1.18) 0.134 0.72 0.14
2.46 (1.27) 2.16 (1.16) 1.460 0.23 0.25

Sao Paulo, 2015

Intervention effects determined by analysis of covariance for baseline value

PA physical activity

Significant values are in bold (p < 0.01)

@ Springer



Eating and Weight Disorders - Studies on Anorexia, Bulimia and Obesity (2019) 24:107-119

115

Table 4 Effect of “Healthy

) . . Variable Baseline Immediate post-inter- 6-month post-intervention
Habits, Healthy Girls—Brazil” .
. vention

program outcome variables

of adolescents in reference to OR (95% CI) p value OR (95% CI) p value OR (95% CI) p value

baseline measurements
HWCB 1.79 (1.08-2.96) 0.02 0.63 (0.36-1.11) 0.11 0.86 (0.46-1.60) 0.63
UWCB 0.55 (0.32-0.95) 0.03 1.06 (0.64-1.75) 0.83 1.92 (1.15-3.21) 0.01
EWCB 0.52 (0.19-1.41) 0.19 1.03 (0.58-1.83) 0.92 1.71 (1.03-2.83) 0.03
OWCB 0.57 (0.22-1.45) 0.24 0.92 (0.52-1.63) 0.78 1.66 (1.00-2.74) 0.04
Dieting 0.88 (0.45-1.73) 0.73 1.04 (0.50-2.16) 0.92 0.69 (0.31-1.51) 0.35
Binge eating 0.88 (0.48-1.61) 0.67 0.89 (0.44-1.79) 0.75 1.85(0.81-4.26) 0.15
Family weight teasing  0.65 (0.38-1.12) 0.12 0.81 (0.43-1.53) 0.51 1.44 (0.67-3.09) 0.35
Friends weight teasing 0.48 (0.28-0.82) 0.00 0.60 (0.33-1.12) 0.11 0.31 (0.68-3.29) 0.31

Sao Paulo, 2015

HWCB healthy weight control behaviors, UWCB unhealthy weight control behaviors, EWCB extreme
weight control behaviors, OWCB other weight control behaviors

Significant values are in bold (p < 0.01)

control behaviors (OR=1.92, 95% CI 1.15-3.21, p=0.01)
(Tables 3 and 4).

Discussion

Since girls are more susceptible to influences by family and
peers on their health behaviors [44] and are more likely to
develop unhealthy weight control behaviors [45, 46], H3G-
Brazil targeted adolescent girls from low-income communi-
ties living in Sdo Paulo, Brazil. Previous analyses revealed
H3G-Brazil did not change BMI, but obtained an improve-
ment in waist circumference and in sedentary behaviors [29],
fruit and vegetable intake immediately after intervention
[27], but no improvements in dietary intake 6-month post-
intervention [29]. H3G-Brazil aimed to improve dietary and
PA social cognitive variables and prevent ED. The immedi-
ate post-intervention outcomes revealed improvements in
PA social support and healthy eating strategies. The inter-
vention group, however, increased unhealthy weight control
behaviors at 6-month post-intervention (e.g., OR 1.92; 95%
CI 1.15-3.21). Thus H3G-Brazil had desired shorter-term
effects on several social cognitive eating variables, but not
PA social cognitive variables and, had an adverse effect on
a disordered eating variable (Tables 3 and 4).

Other similar interventions have reported mixed results
in obesity and eating disorder prevention programs among
adolescents [36, 47-51]. A multi-theory approach has been
useful for explaining behavior within the dietary and PA
domains [52, 53]. For example, SCT and Self Determination
Theory constructs explained health behaviors in adolescents
[54, 55]. A recent systematic-review and meta-analysis of
randomized controlled trials for eating disorder prevention
programs [24] showed that numerous programs had effects
on most outcomes, which were maintained at up to 18-month

follow-up, and found that Dissonance-Based interventions
produced better results than other approaches [56]. Since
H3G-Brazil was based on healthy weight approaches, but
had an adverse effect on disordered eating behaviors, future
interventions targeting Brazilian adolescent girls should
use other theoretical foundations, e.g., Dissonance-Based
intervention (DBI), Cognitive-Behavioral Therapy (CBT),
or media literacy [57], combined with a healthy weight
program.

The intervention group significantly increased unhealthy
weight control behaviors at 6-month post-intervention. The
seminars and workshops on health behaviors (including dis-
ordered eating behaviors, weight-teasing and body satisfac-
tion) met three times in the semester for 1.5 h each session
over the 24-week semester. The content of these activities
was divided into topics, e.g., the first 10 min addressed the
importance of eating more fruit and vegetables, followed
by 10 min of weight control practices and then body accept-
ance. Given that unhealthy weight control behaviors predict
excessive weight gain, extreme weight control behaviors
and binge eating among adolescents [8, 23], the increase
in unhealthy weight control behaviors may indicate these
girls will experience more unhealthy weight gain and eating
disorder symptoms in the future. This negative impact on
the unhealthy weight control behaviors might be because of
cultural norms, e.g., in Brazil there is a high concern for an
ideal beauty standard [30, 58].

School settings tend to provide education that increases
the eating disorder risk factors: unhealthy weight-control
behaviors, lack of acceptance of differences in body size,
and weight-teasing [59, 60]. Children and adolescents who
are overweight and or obese impact the health of future
generations and should be prevented through combating
weight bias and obesity stigma [60]. Policies and practices
on the prevention of obesity support the importance of
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school-based health education as part of efforts to prevent
unhealthy behaviors [59].

Changing health behaviors might be a challenge when tar-
geting adolescent girls, due to their related negative experi-
ences, e.g., weight-teasing [30]. Little is known about effec-
tive procedures for treating weight-related problems among
individuals from low- and middle-income countries (LMIC)
[30, 61].

The current study provided no real support for combin-
ing both obesity and eating disorders prevention in the same
study. How best to design interventions targeting eating dis-
order risk factors in low- and middle-income countries are
not well known. The majority of interventions on eating
disorder risk factors have been conducted in high-income
countries and found mixed results [46, 62, 63] and those
with significant effects demonstrated reduced risk factors
for eating disorders, such as dieting and body dissatisfaction
[57]. An intervention study to promote reduced risk of eating
disorders, which targeted three levels; societal, peer group
and individual showed an improvement in body satisfaction
and self-esteem, particularly among those with higher risk
factors for eating disorders at baseline [63]. Although, this
intervention was successful at the short-term, longer-term
assessment should be considered to verify if the adolescents
maintained what they accomplished.

The Brazilian New Moves Program [61] did not find
significant results in the main outcome (body shape ques-
tionnaire—BSQ) or secondary outcomes (i.e., self-esteem,
unhealthy weight control behaviors and body mass index).
The prevention of eating disorders may require intensive
interpersonal psychotherapy methods [64], not just an educa-
tion type intervention.

Strengths of the current study included its theoretical
foundation; use of a comparison group; and use of reliable
measures of SCT, disordered eating and body satisfaction
variables. However, limitations of this study include the
sample was composed solely of adolescent girls, preventing
generalization to adolescent boys and the dropout rate was
higher than anticipated impairing statistical power. Future
intervention studies in Brazil should develop no/low cost
strategies to retain participations at the follow-up assess-
ments [61, 65].

Conclusion

H3G-Brazil improved a smaller number of the diet related
social cognitive variables, but girls from the intervention
group reported higher unhealthy weight control behaviors at
6-month post-intervention. Thus, this study was not able to
achieve synergy by combining obesity and disordered eating
prevention procedures in an intervention among low-income
girls in Brazil.
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