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Abstract

Objective: to assess the association between caregivers’ mental disorders and schoolchildren's
obesogenic eating behavior.

Methods: cross-sectional study used a public school-based sample of children and their primary
caregivers. Caregivers had to report depressive episodes or generalized anxiety disorder (GAD) during
the Mini-International Neuropsychiatric Interview (MINI). Children's obesogenic eating behavior were
assessed using food responsiveness (FR) and emotional overeating (EOE) subscales of the Children's
Eating Behaviour Questionnaire (CEBQ). Bivariate analysis was conducted using the t-test, ANOVA,
Pearson correlation, and adjusted linear regression model was used (including variables caregivers:
sex, age, economic indicator, and schooling; schoolchildren: sex and nutritional status).

Results: study includes 596 children-caregiver dyads (309 boys and 287 girls). Among caregivers,
24.7% had experienced current depressive episodes, 38.7% had past depressive episodes, and 17.2%
had GAD. We observed, after adjusted analysis, that having a caregiver in a current depressive episode,
increases schoolchildren’s obesogenic behavior of, for FR at 0.235 points ($=0.235; CI195%=0.022-
0.449;) and EOE at 0.337 points (=0.337; C195%=0.162-0.512).

Conclusion: caregivers’ current depressive episodes were associated with higher averages of
obesogenic eating behavior (caregiver-reported), both in consuming palatable food without feeling
hungry (FR) and in increasing food intake in response to negative emotions (EOE).
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Introduction

Eating behaviors are defined as attitudes and psychosocial factors
related to the selection and decision regarding which food to
eat, and are the result of a combination of genetic, biological,
cultural, and environmental factors.'? Eating behaviors that
predispose an individual to eat for reasons other than hunger
have been described as obesogenic and implicated in the etiology
of childhood obesity.>* Obesogenic eating behavior include
emotional overeating (EOE), characterized by increased food
intake to satisfy emotional needs, especially in response to
negative emotions, and food responsiveness (FR), which refers
to the urge of eating when smelling, seeing, or tasting palatable
food, even without feeling hungry.# Both have been positively
associated with excess weight gain and higher body mass index
(BMI) across one’s lifespan.'¢

Childhood obesity and children’s eating behavior are
multifactorial,” and the family environment is critical in the
development of children’s eating behavior.'® The emotional
quality of the parent-child relationship may play an important
role in what is transmitted to the child within the family context,
especially when it comes to feeding.” Within this context, the
feeding practices used by parents were relevant. Research
conducted by Lindsay et a/.' identified uninvolved and permissive
feeding styles, feeding practices using instrumental feeding (e.g.,
use of food as a reward), and pressuring children to eat, as most
consistently associated with depressive symptoms. Maternal
depressive symptoms were associated with uninvolved and
permissive family mealtime practices.'’ It is worth highlighting
that children are susceptible to the effects of parents’ mental
disorders," and depressive and anxiety disorders are among
the most prevalent mental disorders in the general population.'?
The presence of mental disorders contributes to a more chaotic
family environment,'> which may reflect the construction of
obesogenic eating behaviors.’> A population-based study that
examined patterns of eating behaviors from ages 4 to 10 years old
found that the offspring of mothers with more psychopathology
symptoms were more likely to have an increasing EOE pattern.®
However, FR was not consistently associated with maternal or
paternal psychopathology symptoms.’

Understanding the etiology of children’s eating behavior and
identifying modifiable factors is extremely relevant for planning
interventions to combat childhood obesity, especially between
the ages of 4 and 10 years old, as the patterns of eating behavior
solidify during this time, and are susceptible to several factors.’
The relationship between childhood obesity and parental mental
health has been widely identified in the literature.'*'* Furthermore,
regarding mental disorders, the relationship between children’s
eating behaviors and mothers’ eating disorders has already
been investigated.'® Although most studies evaluate parents,
especially mothers, it is also important to assess the views of
the main caregiver, being the mother, father, grandmother, or

aunt. However, we know that caregivers play a role similar to
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that of the mothers and are very important in the development
of overweight children because they generally spend most of the
time with the children.!” However, few studies aim to understand
the relationship between caregivers’ mental disorders, especially
depression and anxiety, and children’s obesogenic eating behavior.
Therefore, understanding the influence of caregivers’ mental
health is crucial. Therefore, the objective of this study was to
assess the association between caregivers’ mental disorders and
schoolchildren’s obesogenic eating behavior.

Methods

We performed a cross-sectional study between August 2015 and
November 2016, using a school-based sample in a city in the
South of Brazil. We evaluated public school students and one of
their primary caregivers (responsible for the child’s care most of
the time, not necessarily the father or mother).

The sample selection was performed using probabilistic
sampling with public elementary schools as the primary sample
units in the city. Twenty schools were selected by a systematic
random sampling from a total of 40 schools in the urban area
of Pelotas-RS, Brazil. The inclusion criteria were that the
schoolchildren should be 7 or 8 years old and regularly enrolled
in school. This study was part of a larger study in which the
cognitive performance of schoolchildren was assessed; for this,
it was necessary to be 8 years old or to complete 8 years of age
in the year in which the data were collected. For caregivers,
it was necessary to be primarily responsible for the care of
schoolchildren and to be over 18 years old. The exclusion criteria
were the inability to understand or respond to the instruments due
to any clinical condition, or schoolchildren’s severe disability or
their caregivers. Data collection involved the following steps: (1)
the identified school principals were contacted and the project
presentation was made to them; (2) the eligible schoolchildren
for the study were enlisted; (3) written informed consent was
sent to caregivers to authorize their participation (two terms were
signed, one for them and one for the children); (4) the authorized
schoolchildren were evaluated in the school setting during school
hours; and (5) caregivers were interviewed in their homes. The
interviewers were healthcare students who had conducted the
assessments after training with experienced professionals. Upon
identification of mental health and/or nutritional problems,
respondents immediately received a document with a referral to
public health services.

Current and past depressive episodes, and generalized
anxiety disorder (GAD) in caregivers were assessed using the
Mini International Neuropsychiatric Interview (MINI), a brief
standardized diagnostic interview based on criteria from the
Diagnostic and Statistical Manual of Mental Disorders, 4th edition
(DSM-IV)."® The psychometric characteristics of the Brazilian
version of the MINI compared to Structured Clinical Interview
for DSM Disorders (SCID) were satisfactory (major depressive
episode: kappa=0.84, sensibility=0.96, specificity=0.88; GAD:



kappa=0.70, sensibility=0.91, specificity=0.86).!* The MINI
is organized into independent diagnostic modules, designed to
optimize the sensitivity of the instrument, despite a possible
increase in false positives.'® Each module assesses a set of
symptoms through questions such as , “In the past two weeks,
have you felt sad, discouraged, depressed, most of the day, almost
every day?”’; “Over the course of your life, have you had periods
of two weeks or more when you felt depressed or uninterested
in most things and during which you had the problems we have
talked about?”; “During the past six months, have you felt
excessively worried, restless, anxious about various problems
in everyday life (work/school, home, family/friends), or had
the impression or did anyone say you worry too much about
everything?”.!® A personal, face-to-face clinical interview was
conducted. All variables were classified as ‘no’ or ‘yes’.

The Children’s Eating Behavior Questionnaire (CEBQ)
was created to study the eating behavior of children, aged 3
to 13 years old, in the context of obesity or risk. It may also
be indicated for the investigation of eating styles in healthy
children or children with atypical eating behavior. The CEBQ
is a parent-reported psychometric measure of eight appetitive
traits to distinguish differences in eating behavior that could
contribute to high or low weight and is a widely used 35-item
tool.* The CEBQ has been validated in different populations,
translated, and validated for a sample of Portuguese children
showing good psychometric properties (food responsiveness,
a=0.88; emotional overeating, 0=0.77).2° To assess eating styles
related to obesity risk, the CEBQ scales included in this study
were FR (five items, e.g., My child would eat most of the time
if given the chance) and EOE (four items, e.g., My child eats
more when worried). The questionnaire used a five-point Likert
scale (never, rarely, sometimes, often, and always; ranging from
1 to 5). Mean scores were calculated for each scale, with higher
mean scores indicating a higher expression of that behavior.

Structured questionnaires were used to collect socio-
demographic data. The following characteristics of schoolchildren
were collected: sex (male or female) and age (years).
Additionally, to evaluate the BMI, anthropometric measures of
schoolchildren’s height and weight were obtained as follows:
the schoolchildren were weighed and measured barefoot,
wearing light clothing, and their heights were measured in
the standing position using a Cardiomed stadiometer (1mm
accuracy) with an easily moveable horizontal headboard that
could be brought into contact with the most superior part of the
head. Weight was obtained using a properly calibrated Tanita
digital scale (100g accuracy), considering a decimal digit of
accuracy. Anthropometric measurements were collected by
properly trained health students. BMI was calculated according
to WHO parameters, which consider the child’s weight, height,
sex and age to generate BMI z-scores.?!

Caregivers’ characteristics were self-reported and included
sex (male or female), age (years), schooling (<8, 9-11 or >12
years), relationship with schoolchildren (biological mother/
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father or adoptive parent/grandparents/other), living with a
partner (no or yes), currently working (no or yes), and economic
indicators. Economic indicators were measured using the
Brazilian National Wealth Index. This enables the calculation
of scores (referred to as income quintiles) for households based
on information on the ownership of a set of assets, household
characteristics, and the household head’sschooling; however,
in this study, terciles (lower, intermediate, or upper) were used.
The economic level was presented in sample tertiles, with the
first group (lower) referring to the least economically favored
and the third (upper) to the most economically favored.? In
addition, we included the caregivers’ BMI (kg/m?), calculated
based on self-reported height and weight data.

Analyses were pre-specified and performed using Statistical
Package for the Social Sciences version 21.0 (SPSS 21.0).
Bivariate analysis was conducted using the t-test, Analysis of
Variance (ANOVA), and Pearson’s correlation, to describe
the means of eating behaviors (FR and EOE) according to the
exposure variables of the children and caregivers. Multiple linear
regression analysis was used to verify the adjustment for possible
confounding factors. The assumptions of normal distribution and
homogeneity of residuals were ensured, and both were analyzed
graphically (normal probability plot and residual graphs). The
Levene test was used to assess homogeneity. For the student’s
t-test, used to compare the sample means of two independent
groups when the variances were heterogeneous, the corrected
p-value for homogeneity was used. The assumption of residual
independence was verified using the Durbin-Watson test. The
assumption of the non-existence of multicollinearity between the
covariates was guaranteed through the values of the correlations
between the covariates of r<0.70. Outliers were identified
graphically, based on information from the descriptive statistics
of the residuals. After eliminating the outliers, the assumptions
of multiple linear regression, previously described, were also
guaranteed, resulting in the final data available in this article.
The adjusted analyses included those variables with a p<0.20 in
the bivariate analysis. Thus, the initial model included variables
about caregivers(sex, age, economic indicators, education, and
BMI) and children’s characteristics (sex and BMI).% The final
model was reached using stepwise backward analysis of each
variable with p<0.05.

This study is part of a major project entitled, “Healthy
Childhood in Context: A Multidisciplinary Investigation,”
approved by the Ethics Committee of the Universidade
Catélica de Pelotas, Brazil, under protocol number 843.526
and CAAE 27696014.00005339.

Results

A total of 723 schoolchildren were considered eligible for
inclusion in this study. Of these, 34 (5%) did not attend school
on the evaluation days, 80 (11%) declined participation by
their caregivers, and 13 (1.8%) were not located or refused
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to participate in the study. Thus, 596 dyads were included in
this analysis.

Among the schoolchildren assessed, 24.0% were obese,
51.9% were boys with a mean age of 7.5 years and an average
BMI of 18.27kg/m> Among the caregivers assessed, 91.1% were
female, with a mean age of 35 years old, and 50.9% had had
up to eight years of schooling. Moreover, 53.1% were currently
working, 73.1% lived with a partner, and 91.1% were biological
mothers/fathers of the evaluated and had a mean BMI of
27.47kg/m?. Regarding mental disorders among caregivers,
24.7% had experienced a current depressive episode, 38.7% had a
past depressive episode, and 17.2% suffered from GAD (Table 1).

Table 1

In crude analysis, a positive correlation was observed
between FR and Score-Z BMI (1=0.297, p<0.001). Regarding
caregivers’ variables, FR was associated with education
(»=0.008) and economic indicator (p=0.017). EOE was
associated with two variables among schoolchildren: sex and
score-Z BMI. Higher averages of EOE were observed among
girls (p=0.031), and a positive correlation was observed between
EOE and score-Z BMI (r=0.270, p<0.001). Regarding caregivers’
variables, a negative correlation was observed between EOE
scores and caregivers’ age (r=-0.097, p=0.019). EOE also
associated with caregivers’schooling (p=0.019), and economic
indicators (p=0.022) (Table 2).

Schoolchildren and their caregivers’ characteristics, Pelotas, Brazil 2015-2016 (N=596).

Characteristics N %
Schoolchildren
Sex’
Male 309 51.9
Female 287 48.1
Age (years) ¥ (X£SD) 7.56%0.50
Score-z BMI # (X+SD) 18.243.27
BMI
Normal weight 331 55.5
Overweight 122 20.5
Obese 143 24.0
Caregivers
Sex'
Male 53 8.9
Female 543 91.1
Age (years) ¥ (X£SD) 35.7+9.3
Schooling (years)*
<8 299 50.9
9-11 206 35.0
>12 83 14.1
Relationship with child®
Biologic mother/father 543 91.1
Adoptive parent/ grandparents/ other 53 8.9
Live with partnert
No 160 26.9
Yes 435 731
Currently working®
No 278 46.9
Yes 316 53.1
Economic indicator (tercile) '
Lower 199 334
Intermediate 199 334
Upper 198 33.2
BMI (X£DP) 18.27+3.27
Current depressive episode’
No 449 75.3
Yes 147 24.7
Past depressive episode’
No 365 61.3
Yes 230 38.7
GAD'
No 491 82.8
Yes 102 17.2
Total 596 100.0

GAD = Generalized anxiety disorder; *Variable with missing; T N (%); 3 X£SD.
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Table 2

Caregivers’ mental disorders and children’s eating behaviors

Schoolchildren and their caregivers’ characteristics regarding Food Responsiveness (FR) and Emotional Overeating (EOE) total score of

schoolchildren, Pelotas, Brazil 2015-2016 (N=596).

Food Responsiveness (FR)

Emotional Overeating (EOE)

(p-value) (p-value)
Schoolchildren
Sex p=0.735 p=0.031
Male 2.80+1.17 2.12+0.94
Female 2.83%1.20 2.30+1.00
Score-z BMI p <0.001 p<0.001
r=0.297 r=0.270
Caregivers
Age (years) p=0.070 p=0.019
r=-0.074 r=-0.097
Schooling (years)*+ p=0.008 p=0.019
<8 2.95+1.21 2.24+0.99
9-11 2.77+1.18 2.28+1.00
>12 2.51£0.99 1.94+0.81
Economic indicator (tercile)* p=0.017 p=0.022
Lower 2.91+1.23 2.24+0.96
Intermediate 2.92£1.19 2.32+1.01
Upper 2.62+1.11 2.06+0.93
Total 2.82+1.18 2.21+0.97

*Variable with missing; * X£SD.

Regarding mental disorders, higher averages in
FR (p=0.014) and EOE (p<0.001) were observed in
schoolchildren whose caregivers had experienced current
depressive episodes. Schoolchildren whose caregivers had
GAD or past depressive disorders did not differ in terms
of FR or EOE (Figure 1).

In the adjusted analysis (multiple linear regression),
the model included sex, age, economic indicators,
education, BMI and score-z BMI as showed in Table 3.
GAD was not associated with FR and EOE. However,
we found that current depressive episodes in caregivers
remained associated with FR ($=0.235; C195%=0.022-
0.449; p=0.032) and EOE ($=0.337; C195%=0.162-0.512;
p<0.001), even after adjusting for potential confounders.
Thus, having caregivers in a current depressive episode
increases students’ obesogenic behavior for FR by 0.235
points and EOE by 0.337 points.

Discussion

This study investigated the association between caregivers’
mental disorders and the schoolchildren’s obesogenic eating
behavior. We found a relationship between caregivers’ mental
health and schoolchildren’s eating behavior. Caregivers’ current
depressive episodes were associated with higher averages
of obesogenic eating behavior: FR, that is, schoolchildren’s
susceptibility to external aspects of food, such as the appearance
of food, consequently increasing food consumption even
without feeling hungry; and EOE, that is, an increase in food
intake in response to negative emotions such as anger and

anxiety among schoolchildren.

A substantial body of literature aims to understand
the influence of caregivers’ feeding practices on children’s
food behavior,? and specific links on caregivers’ feeding
behaviors to child’s self-regulation in eating.”> However,
little is known about the relationship between caregivers’
mental disorders and children’s eating behavior. This is one
of the first studies to understand the relationship between
caregivers’ mental health and obesogenic behavior.

Our findings showed that caregivers’ current depressive
episodes were associated with FR in schoolchildren. In
an Australian study of children aged 2-5 years old, FR
was predicted only by parental stress, not depression or
anxiety.? In contrast, Derks et al.® found that maternal, but
not paternal, psychopathology symptoms were associated
with increased FR. Caregivers’ depression can generate a
stressful environment, and they may be unresponsive to
the child’s demands.!" This can interfere with the child’s
interaction in different areas, including the relationship
with food, especially in the formation of eating behavior.
Early life stress can shape the development of certain
obesogenic eating behavior during childhood, which
may be a mechanism that links early life stress exposure
with childhood obesity.?” Additionally, current depressive
episodes were associated with EOE. Derks et al.® also
identified parental predictors of offspring’s emotional
overeating patterns: offspring of mothers with more
psychopathology symptoms were more likely to have
emotional overeating patterns. Caregivers facing emotional
difficulties can use food as a strategy to manage children’s
negative emotions.?® Unlike most other appetitive traits
that have strong genetic underpinnings, a study with twins
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Figure 1

Differences in Food Responsiveness and Emotional Overeating total score of schoolchildren, according to the caregivers' mental disorders, Pelotas,

Brazil 2015-2016.

The graph represents the mean and standard deviation, performed using the student’s t-test. Scores of Food responsiveness in current depressive episode: No (2.75%1.17) and
Yes (3.02+1.22). Scores of Emotional overeating in current depressive episode: No (2.13+0.94) and Yes (2.45+1.03). GAD = generalized anxiety disorder; *p=0.014; # p<0.001.

Table 3

Adjusted multiple linear regression analysis for caregivers’ mental disorders and children’s eating behavior, Pelotas, Brazil 2015-2016 (N=596).

Variables B 1C95% t P
Food responsiveness (FR)*
Current depressive episode 0.235 0.022; 0.449 2.165 0.032
GAD 0.034 -0.220; 0.287 0.260 0.795
Emotional overeating (EOE)"
Current depressive episode 0.337 0.162; 0.512 3.791 <0.001
GAD 0.164 -0.048; 0.377 0.152 0.128

P = Beta coefficient; CI95% = Confidence interval of 95%; GAD = Generalized anxiety disorder.

*Analysis was adjusted for caregivers’ characteristics (sex, age, economic indicator and schooling) child’s score-z BMI; T Analysis was adjusted for caregivers’ characteristics

(sex, age, economic indicator and schooling) and schoolchildren (sex and score-z BMI).

showed that individual variation in EOE in childhood was
largely explained by environmental influences, suggesting
that EOE is largely learned in early life and that genetic
effects play a minor role compared to the environment.?

Derks et al.®> found distinct patterns of FR and EOE
throughout childhood, suggesting that, despite continuity
and stability in most children, their developmental patterns
may not be uniform and that EOE and FR are dynamic
behaviors in the initial years of life, which can change after
preschool age. In that study, the authors evaluated children
aged 4-10 years old.’ In our sample, the schoolchildren were
evaluated in the age group of 7 to 8 years old; therefore,
as per Derks ef al.,’ children belonging to this age group
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were still considered unstable in terms of the consolidation
of eating behaviors.® Thus, children’s eating behavior may
be susceptible to the influence of different factors such as
caregivers’ mental disorders.

Most studies included the mother as the main caregiver,
although we included other caregivers (parents, grandparents,
others); even so, most caregivers evaluated were female, and
most of them could be biological mothers.!” Mothers are
mostly and historically involved in their children’s care,
which adds to other attributions, generating a high burden.>
In view of this, the importance of mental health assessment is
highlighted, as well as the implementation of public policies
aimed at meeting this demand.



This study has the following limitations: the cross-
sectional design has a limitation regarding causal inference,
as it is not possible to verify whether the assessed eating
behaviors were determinants or consequences of excess
weight. The non-inclusion of private schools in the sample
limits the comparison. Most of the schools considered are
located in areas with greater social vulnerability. This
factor is strongly associated with a higher prevalence of
mental disorders. The CEBQ, a questionnaire validated
in a sample of Portuguese children, but not Brazilian
ones, was answered by the principal caregivers; therefore,
it is subject to the caregiver’s perception and may be
subject to a social desirability bias. It is noteworthy that
caregivers experiencing a depressive episode may have
a more negative perception of children’s eating behavior
due to the symptoms of mental disorders. Finally, only
the mental disorders of one caregiver were evaluated. As
a strength, we highlight the fact that the study presents
innovative findings regarding the relationship between the
caregivers’ mental health and children’s eating behavior,
especially regarding obesogenic behavior. In addition, the
findings may be representative of public schoolchildren
aged 7-8 years old for a population with characteristics
similar to the city of Pelotas.

In conclusion, the presence of mental disorders in
caregivers was associated with schoolchildren’s eating
behavior. Current depressive episodes were associated
with an increase in obesogenic eating behavior, both in
consuming palatable food even without feeling hungry and
in increasing food intake in response to negative emotions.
As stated, these are obesogenic eating behavior and are
related to higher weight status in children. Obesity harms
physical and emotional health, both, during childhood, and
in the long term. Thus, it is evident that it is important
to include caregivers’ mental health assessment in the
management of eating behaviors that reflect actions for
preventing childhood obesity.
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