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Abstract

Background Obesity is a chronic disease characterized by excess body fat and is a risk factor for other chronic non-
communicable diseases. Its multifactorial and complex nature makes its management a challenge for health services.
This manuscript presents an investigation protocol that aims to analyze the effectiveness of collective nutritional
interventions for obesity management applicable to primary health care.

Methods Randomized Controlled Community Trial (RCCT) in a representative sample of users of the Programa
Academia de Satide (PAS), in Belo Horizonte, Minas Gerais, Brazil, with obesity. The research consists of four phases: (1)
Screening to identify the participants eligible for the nutritional interventions (individuals with obesity, readiness for
change to lose body weight, and willingness and interest to participate in a group activity for six months or more); (2)
Baseline to characterize the participants; (3) Implementation of collective nutritional interventions; (4) Reassessment
of the participants. Participants in the control group (CG) will receive the usual health service care, and participants in
the intervention group (IG) will participate in collective nutritional interventions based on Therapeutic Group 1 (TG1)
or Therapeutic Group 2 (TG2) of the “Instructive of Collective Approach for the obesity management in SUS".

Discussion The strengths of the study include its robust RCCT design, which allows for longitudinal analyses and

is suitable for investigating causal hypotheses and applying strategies to improve adherence to interventions.
Furthermore, the study included a representative sample of a public health service and aims to evaluate therapeutic
proposals from the Brazilian Ministry of Health, which can contribute to implementation and extension in the national
territory.
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Background

Obesity is a chronic disease characterized by excess body
fat and is a risk factor for other chronic non-communi-
cable diseases (NCDs) [1]. It is a global epidemic respon-
sible for 5 million deaths worldwide, including 178,000 in
Brazil alone [2]. It is estimated that 26.8% [3] of the Bra-
zilian adult population has obesity, which has an impact
on individuals, families, communities, and the health
care system [4].

The health care of individuals with obesity should
include the promotion of healthy eating patterns, encour-
aging physical activity, and adopting a healthy lifestyle;
and in severe cases, pharmacological and/or surgical
interventions [5]. The 5-10% reduction in body weight
presents health benefits [6, 7], however, most interven-
tions aimed at obesity management demonstrated lim-
ited results [8].

The development of effective interventions is urgent.
However, the multifactorial and complex nature of obe-
sity makes its management a challenge for health ser-
vices. International organizations have proposed the
strengthening of Primary Health Care (PHC) as a viable
to obesity management due to its attributes, proximity,
and knowledge of the health needs of people and com-
munities [9].

In Brazil, the systematization of obesity management
within PHC faces challenges related to the physical and
structural resources available; the lack of consensus on
effective approaches, the standardization of protocols,
and the qualification of health professionals [8, 10]. In
this sense, the Brazilian Ministry of Health, in collabora-
tion with researchers, has developed materials to guide
the management of obesity in PHC [7, 11, 12]. Exam-
ples include the “Instruction for Collective Approach to
Obesity Management in the SUS” (“Instrutivo de Abor-
dagem Coletiva para Manejo da Obesidade no SUS’, in
Portuguese) [7], which supports health professionals in
the management of obesity using theoretical and meth-
odological tools based on scientific evidence and in the
autonomy of individuals in their self-care. To this end, it
relies on behavioral change theories, such as the Trans-
theoretical Model and Cognitive Behavioural Therapy
(CBT), anchored in the critical-reflective approach pro-
posed by Paulo Freire.

The Transtheoretical Model has been utilized in mul-
ticomponent obesity interventions because it requires
that individuals do not make changes abruptly, but in
stages [13]. And, CBT considers that individuals develop
and maintain beliefs throughout their lives, the basis
on which they formulate their vision of themselves, the
world, and the future [14], demanding the adopting strat-
egies to act in the environment to promote change [7]. It
is believed that, when used together, these theories can
improve the care offered to individuals with obesity.
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This manuscript presents the first methodological
protocol of a study aimed at analyzing the effectiveness
of collective nutritional interventions for obesity man-
agement applicable to PHC. To this end, the research
employs a Randomized Controlled Community Trial
(RCCT) design to evaluate the effectiveness of a collec-
tive nutritional interventions for individuals with and
without an indication of bariatric surgery (Intervention
Group) compared to usual care (Control Group) in a real
context of care for individuals with obesity in a Brazilian
PHC health promotion service.

Methods

Setting and study step

The study was conducted at the Health Academy Pro-
gramme (Programa Academia de Saiide, PAS, in Portu-
guese) in Belo Horizonte, the capital of Minas Gerais,
Brazil. The municipality is the sixth largest in the coun-
try, with an estimated population of 2,315,560 people
distributed across nine administrative regions [15]. It has
a high Human Development Index (0.797) and a well-
established PHC, which includes 152 health centers and
81 PAS units [16].

Since 2011, PAS has been a Brazilian PHC service that
aims to promote equity in access to health promotion
and care interventions, particularly for NCDs. To achieve
this, it provides body practices and physical activities;
promotion of care and healthy lifestyles; promotion of
healthy eating; integrative and complementary practices;
artistic and cultural practices; health education; and
community mobilization [17].

In Belo Horizonte, PAS was implemented in 2006 and
mainly offers supervised physical exercise and health
education activities. Participants are predominantly
women (88.1%), with an average age of 55 years old and a
high prevalence of obesity (32.0%) [10].

The ECCR presented in this manuscript will be devel-
oped in four phases: (1) Screening to identify the partici-
pants eligible for the nutritional interventions (-t1); (2)
Baseline to characterize the participants (t0); (3) Imple-
mentation of the collective nutritional interventions (t1);
(4) Reassessment of the participants (t2) (Fig. 1).

Study sample

The sampling process will be conducted by a statistician
hired for this purpose, and the researchers will have no
involvement in the selection of PAS units or the allo-
cation of the intervention and control groups. Simple
random sampling will be executed, stratified by nine
administrative regions of the municipality. To calcu-
late the sample the PAS units in operation at the time
of the sampling will be considered, excluding those that
do not operate in the morning (the predominant shift
of the health service in the municipality and in which
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Sampling

Sampling units PAS

Intervention Group (IG)

Screening (-t1)

Control Group (CG)

circumference)

Sociodemographic data, reported morbidity, desire and time to participate in groups, stages of change, self-
efficacy and decision balance for weight loss, anthropometric measures (weight, height and waist

|

TGI

TG2

Baseline (to)

TG1 TG2

Health status and behaviors, body weight history, weight self-monitoring, weight satisfaction, food
consumption, cooking skills and food choice motivation

Intervention (t)

Usual care in PAS
+ 9 face-to-face

Usual care in
PAS + 7 face-to-
face and 4 remote and 5 remote

activities activities

Reassessment (t;)

Usual care in
PAS

Usual care in
PAS

IG: + satisfaction with nutritional interventions

Health status and behaviors; body weight history; weight self-monitoring; weight satisfaction, stages of
change; self-efficacy and decision balance for weight loss; food consumption, cooking skills and
motivations for food choices; anthropometric measures; participation in food and nutrition interventions

Fig. 1 Description of the schedule of enrollment, interventions and assessments. Note: -t,;=screening; ty=baseline; t;=intervention; t,=reassessment; TG:

terapeutic group 1; PAS: Programa Academia da Saude

the nutritional interventions will be developed) and that
have participated in food and nutrition actions in the last
24 months, in consultation with PAS professionals. The
parameters used to calculate the sample include a 5%
difference between the groups in terms of body weight
reduction, sampling power of 80%, a 35% increase in
possible losses, and a 20% prevalence of obesity in the
service.

To carry out the sampling process, a table of random
numbers will be utilized in two stages. In the first stage,
two units will be selected per administrative region. In
the second stage, the units will be randomly drawn to
determine the allocation group in the RCCT: CG and

IG. In the RCCT design, each PAS unit represents a con-
glomerate, so a certain number of units must be selected
for each regional stratum until the size of the conglomer-
ate is complete.

For sample the calculation of samples, group compari-
son (proportion hypothesis tests) and bilateral test were
considered, using the expression:

(pl.ql + p2.q2) (2ap2 + 28)°
(p1 — p2)°
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n=sample size (for each administrative region of the
municipality);

z_(a2)=value of the standardized normal distribution
for the error «, assumed to be: 1.96 (5%);

zB=value of the standardized normal distribution for
the error f3, assumed to be: 0.84 (20%);

pl and p2 — proportion of participants with obesity for
GC and GI of each region, respectively;

ql and q2 — proportion of participants without obesity
for GC and GI of each region, respectively.

Within each PAS unit, all participants aged 20 years
old or older and participating in health service activi-
ties (attending at least one physical exercise class in the
month before data collection) will be interviewed at the
Screening stage. Exclusion criteria will be: being pregnant
or having any cognitive difficulty that makes it impossible
to answer the questionnaire, as reported by the health
service professionals.

Data collection

The research phases (Screening, Baseline, Interventions,
and Reassessment) will be preceded by a presentation
and discussion of the Project and field logistics with the
technical references of the Municipal Health Department
and the local coordinators of the PAS units, to jointly
draft up the research plan.

Data collection will take place in four panels, each panel
consisting of one IG unit and one CG unit from each nine
administrative regions of the municipally, according to
the order in which the sample process was drawn and
agreed upon with the local coordinators. The local PAS
coordinators are informed by e-mail 72 h before the start
of data collection.

In the PAS units, before data collection begins, the
fieldwork supervisor will introduce individuals to the
research and the importance of their participation. They
will then be invited to participate in the research by the
inclusion and exclusion criteria.

The data collection will be carried out during the open-
ing hours of the PAS, and the teams will be made up of
health professionals and undergraduates, divided into the
roles of field supervisors and interviewers (an average of
five), accompanied by the general field supervisor and the
research coordinators. The interviewers will be respon-
sible for clarifying doubts, obtaining informed consent,
and conducting face-to-face interviews at all stages of
the research. The field supervisors will be responsible for
contacting the PAS units to start data collection; ensur-
ing consistency of the questionnaires; anthropometric
assessment of the participants; scheduling and coordinat-
ing the flow of interviews; recording absences, refusals,
and exclusions; and sending a weekly field report.

The purpose of the field report will be to monitor data
collection. It should include information identifying
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the unit and the responsible for the PAS; the number of
classes and participants in the service; the team’s work
schedule; the number of questionnaires used, refusals
and exclusions; and any problems encountered in the
field. Each report will be analyzed by the general data col-
lection supervisor, who will also be responsible for orga-
nizing the weekly data collection work schedule, dealing
with conflicts and challenges in the field, and training the
team, with the support of an experienced field supervisor.
All these activities will be monitored and discussed with
the research coordinators.

All teams will be trained and the equipment calibrated
before data collection begins. Data collection manuals
and field logistics will be made available to clarify doubts
and support the teams in the field. Field supervisors will
have a specific manual and field logistics. Training and
equipment calibration will take place every six months or
when specific needs are identified.

Electronic tablets will be used for the interviews, with
the questionnaires available on the Epicollet5 Data Col-
lection app (Oxford University, CGPS, England). Each
day after data collection, the field supervisor will be
responsible for synchronizing the application data and
automatically generating the consolidated database. If the
tablets are unstable, the information will be collected on
paper and typed by trained typists using the same app.
The entire data processing phase will be supervised by
the general data collection supervisor.

All the questionnaires used in the research have been
developed jointly by the researchers, and their questions
are based on national [3, 18] and international surveys
[19, 20], and the previous experience of the research
group [7, 21] and other research groups [22-25].

Screening

The Screening questionnaire will include information on
the usual care provided in the PAS (days and times) and
the date of admission to the PAS. The date of entry into
the PAS will be obtained by the health service coordina-
tors from the available records. The participant’s date of
entry will be subtracted from the date of the Screening
interview to obtain the duration of participation in the
health service. In addition, the following variables will
be collected: (1) Sociodemographic (sex, age, years of
schooling, marital status, occupation, number of indi-
viduals living in the household, and family income); (2)
Reported morbidities (cardiovascular disease, hyper-
cholesterolemia, sleep apnea, joint diseases, diabe-
tes mellitus, hypertension, history of bariatric surgery,
and smoking); (3) Willingness and time to take part of
groups activities lasting 6 months or more; (4) Stage of
change, self-efficacy and balance of decisions to body
weight loss, according to the Transtheoretical Model; (5)
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Anthropometry measurements (weight, height and waist
circumference).

Participants will be invited to complete the Screen-
ing questionnaire during the time they are exercising at
the PAS or on a day and time of their choosing. If they
do not have obesity, the data collection will be stopped
before the Screening interview is completed and they
will be informed of their ineligibility. For individuals with
obesity, the indication for bariatric surgery and the avail-
ability and desire to take part in group activities will be
assessed. Then, the stage of change, self-efficacy and bal-
ance of decisions were assessed. If the participant were
no eligible to interview (see Details of intervention and
control group activities) will be ended and the inter-
viewee informed of their ineligibility.

Respondents who are eligible to take part in the nutri-
tional interventions (see Details of intervention and
control group activities) will be referred to the Baseline
interview, which can take place in the sequence or by
appointment. After three unsuccessful attempts to an
appointment or three consecutive absences from the
Screening or Baseline interviews, the participant will be
considered lost to the research.

The algorithm proposed by the Ministry of Health [26],
adapted from Hawkins, Hornsby, and Schorting (2001)
[27] and Chang (2007) [28], will be used to examine the
stage of change to body weight loss. This algorithm is
based on the individual’s perception of their body weight
loss. Respondents are asked if they have a desire to lose
weight, and those who answer “yes’, will be asked when
they intend to do so. Those who have already started
to make changes in their lifestyle to lose weight will be
asked how long ago, more or less than 6 months. Based
on their answers, individuals will be classified into one
of five stages of change: pre-contemplation (not intend-
ing to lose weight in the next 6 months), contemplation
(intending to lose weight but not in the next month),
preparation (intending to lose weight and will do so in
the next month), action (already started making life-
style changes to lose weight, less than six months ago)
or maintenance (already made lifestyle changes and this
process has lasted more than six months) [26].

Self-efficacy for body weight loss will be assessed using
a validated scale consisting of three statements, in which
the respondents indicate their level of confidence in their
weight loss [29]. Self-efficacy will be classified as high if
the participant responds that they are very confident or
completely confident in at least two of the three state-
ments; or low self-efficacy, if they are very confident or
completely confident in one or none of the statements.
The balance of decisions toward weight loss will be
assessed using a validated scale that assesses the impor-
tance the individual attaches to four positive situations
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related to weight loss, and the concern associated with
another four negative situations [29].

Calibrated equipment approved by technical certi-
fication will be used for anthropometric assessment.
Body weight (kg) will be measured using a digital scale
with a maximum capacity of 200 kg. Height (cm) will
be assessed using a portable stadiometer with a range
of 0.35 m to 2.13 m. Waist circumference (WC) will be
measured using an inelastic tape measure with a scale of
0 to 200 cm, with measurements taken in triplicate for
later calculation of the arithmetic mean.

The Body Mass Index (BMI) (weight/height2) will be
used to define the diagnosis of obesity, classified as nor-
mal (BMI>18.5 and <25.0 kg/m2), overweight (BMI>25
and <30 kg/m?2), obesity class I (BMI>30 and <35 kg/
m?2); obesity class II (BMI=35 and <40 kg/m2) and obe-
sity class III (BMI=40 kg/m2) [30]. WC will be used as
an indicator of metabolic risk [31] and will be classified
differently for women (high risk: > 80.0 and <88.0 cm;
very high risk: e>88.0 cm) and men (high risk: = 94.0 and
<102.0 cm; very high risk: = 102.0 cm).

Health literacy was assessed with the following ques-
tion: “Do you have difficulty understanding instructions
from doctors or other health professionals?”. The health
profile analysis will include the following self-reported
questions: the presence of nonalcoholic fatty liver dis-
ease; treatment for depression, anxiety, or mental illness;
health perception [3]; physical exercise practices [18];
history of body weight; previous attempts to lose weight
[19, 20] and weight stigma (analyzed by the participant’s
agreement with the following sentence: “Because of my
body, I have been suffered bullying or prejudiced at differ-
ent times in my life”.

To assess food consumption, the participants will
answer about the frequency of weekly consumption of in
natura or minimally processed foods (fruit, vegetables,
beans, red meat, chicken, fish, milk) and ultra-processed
foods (nectar or powdered soft drinks, soft drinks, bis-
cuits and sweets, chocolate drinks or flavored yogurt,
sausages and processed bread) [3]; monthly consumption
of salt, fat, and sugar in the household [21]. For fruit and
vegetables, the portions consumed will also be examined.

Cooking skills will be assessed using a validated scale
with statements about cooking confidence and will be
analyzed according to a three-point Likert scale [22].
Food choice motivation will be assessed using a five-
point Likert scale indicating the frequency of food choice
according to the following motivations: preference, habit,
need and hunger, health, convenience, pleasure, tradi-
tional food, natural issues, socialization, price, visual
attraction, weight control, emotional control, social
norms, and social image [23].

To assess dietary patterns, the “How is your diet?”
will be used. The “How is your diet?” test is a scale for
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measuring healthy eating practices measurement accord-
ing to the recommendations of the Dietary Guidelines for
the Brazilian Population recommendations. It consists of
24 statements related to the choice and combination of
food, the importance of cooking, and commensality. The
individual answers the frequency of each habit presented
on a four-point Likert scale [25].

Reassessment of participants

All baseline participants will be invited after nutrition
interventions to take part in the reassessment phase (t2).
The questionnaire will cover the issues investigated in the
Screening and Baseline phases, as well as questions about
remaining in the PAS and participating in food and nutri-
tion interventions outside the PAS setting. Specifically
for IG participants, satisfaction with nutrition interven-
tions will also be assessed.

Participants who are absent from the PAS unit at
the time of the reassessment will be contacted by the
research team by telephone and invited to answer the
interview face-to-face at the PAS. If the interviewee is
unable to attend, a telephone interview will be conducted
with a questionnaire containing information on self-
reported weight, food consumption, PAS activities, and
strategies used to control body weight.

Details of intervention and control group activities

In the Screening phase (-t1), participants to be followed
up in the study will be selected based on the following
criteria: individuals with obesity (BMI=30 kg/m2), will-
ing and interested in participating in a group activity
for six months or more, and with readiness for change
to body weight loss (stages of change: “preparation with
high self-efficacy’, “action” or “maintenance”).

Participants selected from the PAS units assigned to
the CG will receive the usual health service care, i.e.,
supervised group physical exercise three times a week,
for one hour. In addition, IG participants will take part in
a collective nutritional intervention based on Therapeu-
tic Group 1 (TG1) or Therapeutic Group 2 (TG2) of the
“Instructive of Collective Approach for the obesity man-
agement in SUS” [7]; and the accompanying Notebook of
Educational Activities [32].

The TG1 will aim to reduce body weight by 3% and will
include individuals who do not indicate bariatric surgery
[7]. TG2 will aim to reduce body weight by 5% and will
include individuals who indicate bariatric surgery [7]. To
investigate the indication for bariatric surgery, partici-
pants will be asked if they are waiting to undergo surgery
or if they have already undergone surgery; if the answer
is “yes’, they will be asked how long ago they underwent
the surgery. If the answer is “no’, the presence of comor-
bidities will be assessed by self-report. Individuals with
diabetes mellitus or at least two comorbidities will be
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considered to indicate bariatric surgery, as recommended
by Decree No. 424 of 19 March 2013 [33].

Collective nutritional interventions will only be devel-
oped in PAS units assigned to the IG that have a mini-
mum of eight individuals eligible for TG1 or TG2. The
units that do not reach the minimum participants
requirement will remain IG units and will undergo data
processing in the analyses, as recommended by CON-
SORT 2010 [34], and in agreement with the health ser-
vice, aiming to maintain the group framework.

The collective nutritional interventions will start up
to one month after the end of the Baseline phase. They
will consist of closed regressive groups that will last for
six months, to increase interaction and bonding among
those participants, strengthening mutual trust, and shar-
ing experiences (Fig. 1) [35]. Meetings will preferably
take place before or after physical exercise at the PAS,
depending on the availability of participants and groups
in the unit. Each group will have a maximum of 20 indi-
viduals [7] to ensure everyone’s participation. If this limit
is exceeded, the groups will be repeated as many times as
necessary to include all eligible participants.

The TG1 consists of seven group face-to-face activi-
ties and four remote activities, and TG2 consists of nine
face-to-face meetings and five remote activities. The par-
ticipants were encouraged to self-monitoring weight and
maintain regular physical exercise in the PAS. The face-
to-face meetings will include workshops and actions in
the environment; and the remote activities will involve
sending postcards with motivational messages and use
of Information and Communication Technologies (ICT),
including messaging via an app or phone calls.

The face-to-face activities aim to increase the effec-
tiveness of the actions; and the remote activities aim to
motivate participation, improve adherence, and encour-
age reflection on the topics covered in the meetings. In
these activities, participants receive guidance on control-
ling the size of food portions; the need to prioritize the
consumption of fresh and minimally processed foods,
and to reduce ultra-processed foods, as recommended by
the Dietary Guidelines for the Brazilian population [12].
This is expected to reduce excessive consumption of car-
bohydrates and lipids and promote a calorie reduction of
500 to 1,000 kcal/day [5].

To encourage adherence to nutritional interventions,
telephone calls will be made 48 h before the face-to-face
meetings. Attendance lists will be used to monitor the
presence/absence of participants at face-to-face meet-
ings and to record participation in remote activities. All
food and nutrition-related activities carried out during
the research in the PAS units of the CG and IG will also
be monitored and recorded every month, to control the
results of the study. In addition, individuals’ participation
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in nutritional interventions outside the PAS will be exam-
ined during the Reassessment.

Given the characteristics of the nutritional interven-
tions being developed, it will not be possible to blind
the participants or the researchers. However, it has
been decided to consider the intervention allocation
group as the PAS unit to avoid contamination of the CG
participants.

The nutritional interventions will be developed by the
research group that participated in the development
of the Instructive [7], which will strengthen its reliabil-
ity. Three group teams will be formed to implement the
interventions, including a supervisor, an assistant, and a
supporter, all health professionals and academics, accom-
panied by the research coordinators. Systematic training,
preparation of manuals and records of the logistics of the
nutritional interventions, and supervision of the teams by
a psychologist with experience in groups and the man-
agement of obesity will be procedures adopted to ensure
the alignment of the team, as well as the correct posture,
communication skills and empathy of the team.

Variables assessed

Primary outcomes

To assess the effectiveness of the nutritional interven-
tions, the following primary outcomes will be analyzed:
“change in body weight’ “rate of satisfactory weight
change” and “change in WC” of the participants.

Changes in body weight will be assessed by calculating
the delta [delta weight=weight at Screening - weight at
Reassessment] and the percentage of weight change {%
weight change = [(Weight at Screening - weight at Reas-
sessment)/weight at Screening] x 100}. The rate of satis-
factory weight change will be calculated by the number of
participants achieving the target body weight reduction
for their group (TG1: >3% weight loss; TG2: >5% weight
loss).

The change in WC will also be assessed in the form of
delta (delta WC=WC at Screening — WC at Reassess-
ment) and the percentage of WC change {% WC change
= [(WC at Screening - WC at Reassessment) / WC at
Screening] x 100}.

Secondary outcomes

The following secondary outcomes will be assessed: evo-
lution of the stages of change, self-efficacy, and balance of
decisions to reduce body weight according to the Trans-
theoretical Model; variation in food consumption; culi-
nary skills; self-monitoring of weight; and adherence to
collective nutritional interventions.

Adherence to nutritional interventions will be calcu-
lated for total adherence, adherence to face-to-face activ-
ities, and adherence to remote activities. Total adherence
will be calculated based on the proportion of individuals
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who participated in the face-to-face and remote activities
offered relative to the total number of activities offered
[% adherence = (number of face-to-face and remote
activities the individual participated in/ total number of
face-to-face and remote activities offered) x 100]. Similar
procedures will be used to specifically assess adherence
to face-to-face and remote activities.

Covariates

Socio-demographic data, such as age, sex, monthly per
capita income, education, marital status, professional
occupation, and participation in other nutritional inter-
ventions during the study period will be examined as
potential confounders. Health conditions and behaviors
such as smoking, self-reported morbidity, physical exer-
cise, body weight at baseline, satisfaction with current
weight, and frequency of weight self-monitoring will also
be assessed.

Data management and analysis

A dictionary of variables will be created, including the
name and label of the variable, and response codes.
Once the data have been entered and the variable dic-
tionary created, the database will be analyzed for con-
sistency. This will involve a descriptive analysis of the
data and identification of outliers and, where possible,
the physical questionnaire will be consulted to check for
inconsistencies.

Multiple imputation techniques will be used for
missing data identified in the primary and secondary
outcomes.

Statistical analyses of sample power and the primary
and secondary outcomes will be performed using Stata
software version 14.0. A 5% significance level (p<0.05)
will be adopted for all analyses.

In the case of participants moving from TG1 to TG2
because the minimum number of participants to form
the group (n=8) was not reached, the information from
the displaced participants will be compared with the
information from the original groups.

For the analyses of the outcomes and other variables,
between-group comparisons will be made to identify
the differences between the CG and IG participants.
The Student’s t-test will be used to compare the means
of independent sample means, the Mann-Whitney test to
compare medians, and the Chi-square or Fisher’s exact
test to compare categorical variables.

To analyze the effectiveness of nutritional interven-
tions, primary and secondary outcomes will be compared
using random effects models, adjusting for socio-demo-
graphic variables and time of participation in the PAS.
Stratified analyses by adherence to nutritional inter-
ventions and health status may be added. All models
will be checked for multicollinearity of predictors and
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appropriate assumptions. In the case of PAS units that
implemented obesity-related interventions during the
study period, descriptive analyses of the main outcomes
will be performed to decide whether to exclude or keep
the data, with subsequent data processing to control for
potential bias.

The study procedures and collective nutritional inter-
ventions will be carried out independently of funders
and competing interests. Therefore, the establishment
of a Data Monitoring Committee will not be necessary.
However, it should be noted that the overall conduct of
the RCCT will be monitored by the principal investigator
and three researchers.

Ethics and dissemination

This study received ethical approval from the Institutional
Review Boards of the University (36395320.7.0000.5149;
42654421.1.0000.5149) and the City of Belo Horizonte
(36395320.7.3001.5140;  42654421.1.3001.5140), and
will be carried out according to the guidelines from the
Declaration of Helsinki. The informed consent will be
obtained from all participants.

The study was registered in Brazilian Clinical Trials
Registry (RBR-3vzsyqq; Efeito de Grupos para o trata-
mento da Obesidade and RBR-6pg682m; Avaliacdo da
efetividade de intervencdo coletiva usudrios da Aten-
¢do Primdria com indicagdo de cirurgia baritrica). The
funders had no role in the design of the study, collection,
analysis, and interpretation of data, writing of the report,
and the decision to submit the article for publication.

Discussion
This article describes an RCCT protocol developed
to analyze the effectiveness of collective nutritional
interventions for the management of obesity in Brazil-
ian PHC. The strengths of the study include its robust
RCCT design, which allows longitudinal analyses and is
suitable for investigating causal hypotheses, minimiz-
ing the influence of potential confounding variables on
the results [36]. In addition, the study aims to address
important gaps in the literature, such as the effectiveness
of collective nutritional interventions to manage obesity
in a representative sample of PHC health services [8].
More specifically, it also aims to evaluate the collective
approaches proposed by the Brazilian Ministry of Health
and contribute to their implementation and national
expansion. And, the use of ICT in coordination with face-
to-face activities has promising potential to contribute to
the greater effectiveness of nutritional interventions [37].
Despite the various procedures presented to ensure the
methodological quality of the RCCT, some challenges
may remain. Noteworthy is the possible attrition of par-
ticipants in PAS units [10], due to everyday situations
such as change of address, illness, work, etc., which could

Page 8 of 10

have a negative impact on adherence to nutritional inter-
ventions and reassessment of participants. Addition-
ally, individual aspects of the participants, such as social
support, community norms, comparisons, or even their
behavior, may affect the level of adherence to nutritional
interventions, factors that can only be minimized but not
controlled [38].

Another limitation is the impossibility of blinding par-
ticipants and researchers. Given the nature of the inter-
ventions, which involve changing behavior related to
eating, the participant agent makes blinding infeasible
[39]. Finally, its external validity is highlighted, as the
RCCT will be conducted with participants of PHC pro-
motion service, who have specific characteristics and are
more likely to adopt healthy eating behaviors when com-
pared to the general population [40, 41]. Therefore, cau-
tion should be exercised in extrapolating the results of
nutritional interventions to other contexts requires cau-
tion. However, it should be noted that 60% of the Brazil-
ian population uses PHC services [42], including people
with obesity, which added up to more than 4 million in
2021 [43].

This research will be used as RCCT to test the effec-
tiveness of collective nutritional interventions proposed
by the Brazilian Ministry of Health’s Instruction for col-
lective management of obesity in PHC. To our knowl-
edge, no other study has evaluated these nutritional
interventions. In this sense, this study will contribute to
providing evidence for their implementation in PHC and
will encourage future research with the same objective, as
well as providing relevant information for the design of
effective collective nutritional interventions applicable to
PHC.
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