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Abstract

Purpose Current study aimed to empirically test the Hemmingsson’s theoretical model of childhood obesity which empha-
sizing the importance of family environment and the emotional distress of parents as influential variables in the emotional
distress of the child and subsequent weight gain. This study also tested the hypothesis that the emotional distress of the child
triggers a weight gain-inducing behavior (loss of control eating) to suppress negative emotions.

Methods Families of 220 Spanish children participated in the study (28.2% normal, 35.1% overweight and 32.2% obesity),
aged between 8 and 12. The evaluation included a clinical interview and a battery of questionnaires.

Results Structural equation models were computed according to the steps proposed by theoretical model. Fit indices were
acceptable suggesting that the data adequately fit the hypothesized model. Path coefficients in the final model were statisti-
cally significant showing a relationship between socioeconomic status, the emotional distress of parents, family environment,
the emotional distress of children, loss of control eating and child’s BMI Z-score.

Conclusion Considering this relation between emotional distress and child weight status, childhood obesity intervention
programs may benefit from targeting family environment and the potential role that food is playing in the regulation of

children’s distress.
Level of evidence Level III: Cohort analytic study.

Keywords Childhood obesity - Family environment - Socioeconomic risk factor - Eating behaviour - Structural equation

models

Introduction

Obesity is consensually understood as a multicausal illness
that responds to the influence of a wide variety of closely
related factors. The interest in emotional and family fac-
tors related to childhood obesity has increased over time [1].
Childhood obesity has been linked to dysfunctional family
environments, characterized by expressed emotion (i.e., crit-
icism and lack of emotional support) [2], high levels of fam-
ily conflict [3] and family emotional distress [4]. Likewise,
children with obesity more frequently present psychological
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disorders [5] and maladaptive emotional regulation strate-
gies, such as the use of food as a way of reducing emotional
distress [6].

A critical review of the literature, carried out by Hem-
mingsson [7, 8], proposed a theoretical model that relates
these family and psychological variables with another factor
commonly related to weight gain, the socioeconomic status.

In most industrialized countries, low socioeconomic sta-
tus is associated with an increased risk of obesity [9]. To
explain this relationship, the theoretical model proposes that
socioeconomic disadvantage increases emotional distress in
the family, affecting the family environment and the child’s
psychological well-being. At the same time, child emotional
distress triggers weight-gain inducing behaviors, such as eat-
ing to suppress negative emotions [10-12]. In this way, the
child’s weight would increase causing obesity (see Fig. 1)
[7, 8].
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Fig. 1 Hemmingsson model (2014) of the role of psychological and
emotional distress in promoting obesity

In the theoretical model, reverse causality is also con-
sidered in the last step. In this way, once obesity has devel-
oped, this generates an increase in psychological symp-
tomatology and a worse family environment [8].

The relationship between the different steps of the
model has been empirically verified. A low socioeconomic
level is associated with a higher emotional distress and
psychological problems in adults [13—15] and their chil-
dren [16]. In the same way, parent’s psychological prob-
lems, as maternal depression [17, 18], have been related to
emotional distress in their children [17-19], finding higher
levels of internalizing (problems related with changes in
sleep or appetite, crying, fear, anxiety), externalizing
(problems related with fighting, yelling, stealing) and gen-
eral psychopathology as well as higher levels of negative
affect and lower levels of positive affect [17]. Likewise,
the results of Crawford et al. (2010) showed how the rela-
tionship between maternal and child negative affect could
be mediated by family functioning [18]. Focusing specifi-
cally on childhood obesity, both parent’s psychological
problems and family environment have been related to the
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increase in the body mass index [20] and the development
of eating disorders [21, 22].

In this regard, more and more evidence is provided of the
importance of loss of control (LOC) eating as a disordered
eating in childhood obesity. LOC eating has been defined as
“eating with the associated experience of being unable to
control how much one is eating independent of the amount
of food consumed” [23]. Its prevalence is higher than 30% in
childhood obesity [24] and it has also been related to many
of the factors discussed previously. Specifically, previous
studies have found in children with LOC eating a worse fam-
ily environment [25, 26], higher psychological symptomatol-
ogy [6, 27], higher body mass index (BMI) and greater risk
for adiposity and adverse metabolic outcomes [6]. Likewise,
it has been considered a maladaptive emotional regulation
mechanism of the child [28]. Therefore, LOC eating could
be one of the main forms of disordered eating to reduce
the emotional distress that Hemmingsson pointed out in his
model.

Finally, there are examples across the literature that show
the inverse causality at the moment that obesity occurs,
related, at least in part, to weight stigma and obesity dis-
crimination in our society [34, 35]. Obesity has been linked
in longitudinal studies as a risk factor for the development
of low self-esteem [29, 30] and mental health problems, as
eating disorders [31]. The long-term effects even affect the
socioeconomic level, specifically at the educational level.
Several studies have found that children with obesity had
lower academic attainment, even controlling intelligence
quotient [32, 33]. How the body mass index affects food
intake has also been studied, finding that people with obesity
find greater pleasure in food intake [36]. A recent revision
also showed a vicious cycle in which ingestion of high-
energy diets altered hippocampal function, which in turn
increased size and frequency of the meals, causing and/or
perpetuating obesity and possibly exacerbating hippocampal
damage [37].

This model has been partially tested in adults [38]. Their
conclusion showed how psychological distress and subse-
quent emotional eating represent a serial pathway that links
lower socioeconomic status with obesity. In their study,
parental measures were not included. Likewise, McConley
et al. (2011) tested a path model in which maternal depres-
sion, among others, were associated with parenting quality,
which related to some risk factors for child obesity, as diet,
and child BMI [20]. Thus, in spite of the evidence found in
the literature, no study has evaluated all the factors of Hem-
mingsson’s model simultaneously.

For this reason, the current study aimed to empirically
test Hemmingsson’s [8] theoretical model in a large sam-
ple of families of children with a range variety of weight
status. Although the original model does not specifically
include the LOC eating construct, its model could provide
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an ethological explanation of how this disordered eating
develops in children. Since the correlates associated with
LOC eating are similar to those exposed in Hemmings-
son’s model and the loss of control in eating fits with the
step “psychological and emotional overload” we consider
that it is an appropriate construct to be introduced into the
model. For this reason, a second aim of this study is to
evaluate the effect of loss of control eating as a measure
of emotional regulation eating.

Methods
Participants and design

A cross-sectional study was carried out, which included a
clinical interview and a battery of questionnaires. Fami-
lies were recruited for a bigger study (ANOBAS study,
PSI2011-23,127) designed to assess early risk factors
for childhood obesity, such as biological, environmental,
familiar and individual factors in a sample of preadoles-
cents aged 8—12 years from the region of Madrid, Spain.
A total of 220 Spanish families were evaluated, and the
data of the children (aged 8§—12 years) and their main car-
egivers were evaluated between 2012 and 2017. Families
from two Primary Care Centers and several public and
subsidiary primary schools (all in geographical proxim-
ity) were invited to participate in the study. Those partici-
pants who presented secondary obesity, those who did not
have an adequate oral or written command of Spanish and
those who suffered from a developmental disorder were
excluded from the study. Participants were summoned to
their Primary Care Center or their primary school, where a
trained interviewer carried out a semi-structured interview,
with the main caregiver and the child separately, and pro-
vided the questionnaires. Both the primary caregiver and
the child answered the questionnaires alone and handed
them over to the interviewer at the time of the assessment.
At this time, height and weight of parents and child were
measured using a digitally calibrated scale. All procedures
performed in studies involving human participants were in
accordance with the ethical standards of the institutional
and/or national research committee and with the 1964
Helsinki Declaration and its later amendments or com-
parable ethical standards. The study was approved by the
Nifio Jesus Children’s Hospital (No Ref. 0009/10), Cen-
tral Committee of Research, Primary Care Commission
(Ref. 11/12), and the corresponding University Committee
(Autonomous University of Madrid) (CEI 27-673). Partici-
pation was voluntary and informed assent and informed
consent was obtained from each participating family.

Instruments
Socioeconomic disadvantage

Socioeconomic Status was estimated with the Hollings-
head Index of Socioeconomic Status [39], which is a sur-
vey designed to measure the social status of an individual
based on education level (1 =primary level, 2 =secondary
level, 3 =high school/technical School, 4 =university) and
job position (range of 0-9 depending on economic gains).
As an example, level 1 includes minor service jobs, such
as dishwashers, and level 9 includes senior executives or
owners of large companies.

Emotional distress

The State Trait Anxiety Inventory (STAI)-Trait Anxiety
Subscale [40]. The Trait Anxiety Subscale of the Inven-
tory reflects the existence of stable individual differences
in the tendency to respond with state anxiety in the antici-
pation of threatening situations. Higher scores indicate
higher levels of anxiety. The Spanish validation reported
a Cronbach’s alpha of 0.90 for Anxiety—Trait. In the cur-
rent study, reliability was similar (@ =0.92).

Beck Depression Inventory (BDI-II) [41]. This self-
report scale contains 21 items measuring somatic and cog-
nitive-affective symptoms. Higher scores indicate higher
levels of depression. The BDI-II has demonstrated high
internal consistency in the Spanish validation (a=0.87)
[41]. In the current study, it was high (a=0.91).

Disharmonious family environment

Family Adaptability and Cohesion Evaluation Scales
(FACES-III) [42]. This 20-item self-report measure con-
tains two subscales: adaptability and cohesion, and a total
score. The Adaptability scale measures the degree to
which families can change depending on the demands of
the situation and the Cohesion subscale assess the degree
of separation or connection between family members. For
the Spanish version, Cronbach’s alphas were of 0.72 and
0.68 for the Cohesion and Adaptability scales, respec-
tively [42]. For the current study, it was 0.73 and 0.70,
respectively.

Family Questionnaire (FQ) [43], which has 20 items
that evaluate family members’ levels of Expressed Emo-
tion (EE). The FQ is made up of two subscales: Criticism
and Emotional Over-involvement. Higher scores indicate
higher levels of EE. Acceptable reliability was found for
the Spanish version ranging from 0.72 to 0.83 for each sub-
scale, respectively [43]. For the current study, they were

@ Springer



1812 Eating and Weight Disorders - Studies on Anorexia, Bulimia and Obesity (2022) 27:1809-1819

slightly higher (Criticism, @ =0.81 and Emotional Over-
Involvement, o =0.84).

Dyadic Adjustment Scale (DAS-13) [44]. This scale has
13 items that assesses the quality of the marital relation-
ship. Higher scores indicate high marital adjustment. For
the Spanish validation, reliability was high (@ =0.94) [44].
In the current sample, it was satisfactory (a=0.83).

Children’ psychological and emotional distress

The State—Trait Anxiety Inventory for Children (STAIC)—
Trait Anxiety Subscale [45], which is composed of two sepa-
rate anxiety scales, which consist of 20 items each. The Trait
Anxiety Subscale measures dispositional, or more stable,
levels of anxiety. Cronbach’s alpha was 0.85 for trait—anxiety
in the Spanish version [45]. In the current study, reliability
was similar (Trait, «=0.89).

Child Depression Inventory (CDI) [46] consists of 27
items that assess child depression symptoms. Higher scores
indicate higher levels of depression. The internal reliability
of the Spanish version was 0.69 [46]. In the current sample,
Cronbach’s alpha was 0.79.

Lawrence’s Self-Esteem Questionnaire (LAWSEQ) [47]
is composed of 16 items that assess a child’s self-esteem,
excluding the assessment of body image and body satisfac-
tion. Higher scores indicate higher levels of self-esteem. For
the Spanish version, internal reliability was 0.67 [47]. In the
current study, reliability was slightly higher (¢ =0.72).

The Schedule for Affective Disorders and Schizophrenia
for School-Age Children (K-SADS-PL) [48] is a semi-struc-
tured interview which is divided into 20 different diagnostic
areas. Questions are directed at the children, and responses
confirmed with the parents separately. For the current study,
definitive clinical child diagnoses (scored 1 vs non-diagno-
ses scored as 0) were adapted to the DSM-5 criteria by the
researchers.

Loss of Control Eating (LOC). The presence of episodes
of loss of control eating has been evaluated through a semi-
structured interview on the eating habits and eating behavior
of the child. The interview was conducted first with the child
alone. Subsequently, the information provided by the child
was verified by the main caregiver alone. The presence of
LOC episodes was determined following the criteria pro-
posed by Tanosky-Kraff [23]: “(1) A sense of lack of con-
trol over eating and food seeking in the absence of hunger
or after satiation and (2) three or more of the following:
eating in response to negative affect, secrecy regarding the
episode, feelings of numbness while eating, eating more (or
perception of eating more than others) and negative affect
following eating”. LOC eating was defined as present when
the LOC eating episodes occur at least twice a month for
3 months.
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Childhood obesity

Children’s Body Mass Index. During the evaluation, the
height and weight of the children were collected using a
Seca digital (Type 799 and 769) weighing scale (kg) and a
tallimeter. The children’s Body Mass Index (BMI=weight
in kilograms / height in meters squared) was calculated
using Z-scores, the BMI compared to the average BMI of
the population according to age and sex [49]. The range
of Z-scores was between — 0.90 and +5.15 (28.2% normal
weight, 35.1% overweight and 32.2% obesity).

Statistical analysis

The analysis of the data was carried out using the SPSS
21.0 program for Windows and Mplus software. The results
are expressed in terms of frequencies, means and standard
deviations. For the analysis of continuous variables, one-
way ANOVA was used for independent samples to compare
the means between groups. To analyze differences between
the frequencies of the categorical variables between groups,
Chi-square test were used. This study aims to assess the
plausibility of Hemmingsson’s model [8]. For that, several
structural equation models (SEM) were computed accord-
ing to the steps proposed by Hemmingsson. The different
models were nested, including in each model a new factor
following Hemmingsson’s proposal (see Table 1).

The maximum likelihood method (MLM) estimation
was used given the non-normal distribution of the data. The
model fit was assessed using the y*> SB/DF (Chi-Square/
Degrees of Freedom) ratio, root mean square error of
approximation (RMSEA) with its 90% confidence interval,
comparative fit index (CFI). y* SB/DF is first considered
given that it is usually taken as a rule of thumb [50]. Val-
ues showing a good fit must be around 2.0. In the case of
RMSEA, values of < 0.06 were expected, and for CFI values
above 0.95 were considered a good fit [51].

Results

Differences in sociodemographic
and psychopathological variables between groups

Table 2 shows the differences in sociodemographic and
psychopathological variables of the 220 children and their
parents. Children were divided into three groups by their
weight status as a normal weight (15th—85th BMI percen-
tile), overweight (between 85th and 97th percentiles) and
obesity (percentile higher than 97th).

Statistically significant differences were observed in the
three groups: the results of the one way ANOVA indicated
that there was a difference in the mothers’ age, mother’s
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Table 1 Proposed model according to the steps proposed by Hemmingsson [8] and the variables included in the model which were employed to

compute latent factors

Hemmingsson [8] Proposal model

Variables included in each step (latent factors)

Socioeconomic disadvantage
Adult distress Adult distress

Disharmonious family environmental

Offspring distress Offspring distress

Psychological and emotional overload
Homeostasis disrupted: start to weight gain -
Obesity Obesity

Socioeconomic disadvantage

Disharmonious family environmental

Psychological and emotional overload

-Education level

-Job position (economic gains)
-Anxiety—Trait subscale (STAI)

-Beck Depression Inventory
-FACES-III (total score)

-Emotional overinvolvement subscale (FQ)
-Criticism subscale (FQ)

-Dyadic Adjustment Scale
-Anxiety—Trait subscale (STAI)

-Child Depression Inventory
-Lawrence’s Self-Esteem Questionnaire
-Child diagnoses (K-SADS-PL)

-Loss of control eating

BMI Z-score

BMI and child Z-score BMI amongst the weight status
groups. However, post-hoc comparisons using a Tukey Hon-
estly Significant Difference test indicated that the differences
in mean scores were significantly different only between the
mothers’ BMI (higher in the obesity group than in the nor-
mal weight group) and child Z-score BMI (significant dif-
ferences amongst the three groups). In addition, statistically
significant differences were observed both in the proportion
of loss of control eating episodes and in the proportion of
DSM-5 diagnoses found between the three groups, being
both higher in the obesity group.

Structural equation models

Table 3 shows the fit indices for each model computed.
Hemmingsson model considered that once obesity has been
established, there is a reverse causality of the factors. For
this reason, two final models can be observed in Table 3
(Model 5a and 5b). Model 5a includes in the last step the
prediction of child BMI through LOC eating, while model
5b would include inverse causality in which child BMI pre-
dicts the presence of LOC eating.

The fit indexes of the models were appropriated with Chi-
Square/Degrees of Freedom ratio around 2.00; RMSEA val-
ues around 0.60 and CFI values higher to 0.90. However, the
final model (Model 5) showed a non-satisfactory fit (Model
5a [LOC — Child’s BMI Z-score]: ;(2 SB/DF =1.959;
RMSEA =0.065; CFI=0.866. Model 5b [Child’s BMI
Z-score < LOC]: y*> SB/DF =1.941; RMSEA =0.068;
CFI=0.887).

An inspection of the modification indexes (M.I.)
depicted a correlation between the Dyadic Adjustment
Scale (DAS) and the Family Adaptability and Cohesion
Evaluation Scale (FACES). M.I.=11.938 (Model 5a)

and M.I1. =12.948 (Model 5b). Therefore, we computed a
second model allowing the correlation between DAS and
FACES for the two version of the Model 5. The correla-
tion values between DAS and FACES were of r=0.270;
p<0.001 (Model 5.a.1) and r=0.285; p<0.001 (Model
5.b.1). The fit indexes of the second version were better,
but not totally satisfactory (Model 5a.1: > SB/DF = 1.837;
RMSEA =0.061; CFI=0.883. Model 5b.1: y* SB /
DF=1.813; RMSEA =0.063; CFI=0.903). Therefore, a
second inspection of the M.I depicted a high association
between the two depression measures [Children’s Depres-
sion Inventory (CDI) and Beck Depression Inventory (BDI)
of parents]. The ML.I. for the different models were of 10.927
(Model 5a.1) and 8.896 (Model 5b.1). Consequently, we car-
ried out a third model allowing the correlation between CDI
and BDI for the Model 5a.1 (r=— 0.34; p<0.001) and for
the Model 5b.1 (r=— 0.30; p=0.002). The fit of this esti-
mation was satisfactory for both models (Model 5a.2: y?
SB/DF=1.718; RMSEA =0.057; CFI=0.901. Model 5b.2:
2> SB/DF=1.728; RMSEA =0.060; CFI=0.914). Figure 2
depicts the standardized final values for the latent factors
included in the Models 5a.2 and 5b.2. See Appendix 1 (See
Table 4) with the standardized loading for each variable in
the Model 5a.2 and Model 5b.2.

In both models, a low Socioeconomic status (SE) factor
predicted a high Emotional Distress of parents (EDP) with a
moderate value (around 0.20). This EDP was highly associ-
ated with a Disharmonious Family Environment (DFE) with
values higher than 0.70. In the next stage, DFE predicted the
Psychological and Emotional Children status (PEC) with
medium values (around 0.50). The PEC factor predicted the
Loss of Control Eating (LOC) in the Model 5a.2 (0.234;
p=0.001), but this part of the model was marginally sta-
tistically significant in the Model 5b.2 (0.148; p=0.052).
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Table 2 Differences between means and standard deviations of the variables for the weight status groups

Parents Total sample (n=220) Normal Weight Overweight (n=79) Obesity (n=287) F/;(2
(n=54)
M (SD) M (SD) M (SD) M (SD)
Father’s age 44.7 (6.45) 45.4 (4.62) 45.0(5.71) 443 (8.51) 5.98
Mother’s age 41.8 (5.63) 42.8 (4.09) 42.4 (6.53) 40.2 (5.28) 3.46%
Father’s educational level (%)
Primary level 6.0 0 8.1 11.3 12.08
Secondary level 28.9 37 30.6 394
High school/technical school 373 34.8 339 29.6
University 243 28.3 27.5 19.7
Mother’s educational level (%) 11.34
Primary level 7.2 0 6.8 8.8
Secondary level 35.6 21.7 243 37.5
High school/Technical school 32.8 45.7 37.8 31.3
University 19.1 325 31.1 22.6
Father’s BMI 28.5 (3.61) 27.7 (3.25) 28.5(3.37) 29.1 (4.03) 1.43
Mother’s BMI 26.2 (4.68) 24.3 (3.31) 26.1 (4.34) 27.8 (5.34) 7.76%%*
Socioeconomic Estatus (%)
I (lowest) 8.5 0 15.4 7.1 21.58%%*
I 17.0 10.4 154 21.2
I 37.7 333 37.2 41.2
v 18.4 20.8 16.7 18.8
V (highest) 18.4 354 15.4 11.8
Children Total sample (n=220) Normal Weight Overweight (n=79) Obesity (n=87) Fiy2
(n=54)
M (SD) M (SD) M (SD) M (SD)
Age 10.1 (1.28) 10.3 (1.40) 10.05 (1.20) 10.02 (1.28) 0.86
Sex (%) 5.74
Male 102 (46.4) 18 (33.3) 37 (46.8) 47 (54)
Female 118 (53.6) 36 (66.7) 42 (53.2) 40 (46)
Z-score BMI 1.60 (1.16) 0.26 (0.81) 1.40 (0.40) 2.77 (0.61) 266.75%**
Loss of control eating (%) 28.9 3.7 24.1 50 35.69%**
DSM-5 diagnosis (%) 52.8 21.6 58.2 65.9 29.23%**
Anxiety disorders 25.3 7.8 38 24.7
Depressive disorder 11.1 2 10.1 17.6
Disruptive, impulse-control, and 10.2 9.8 7.6 12.9
conduct disorders
Eating disorders 4.2 0 2.5 8.2
Elimination disorders 14 2 24

F F-Snedecor; y* Chi-Square, BMI Body Mass Index

Bold is significant following: *p <0.05; **p <0.01; ***p <0.001

Finally, the outcomes of the Model 5a.2 depicted that the
LOC predicted Child’s BMI Z-score (0.397; p<0.001).
Similar results were found in the Model 5b.2 when Child’s
BMI Z-score predicted the LOC (0.372; p <0.001).
Besides, a web platform (http://www.quantpsy.
org/rmsea/rmsea.htm; Peacher and Coffman, 2006)
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was employed to compute the power level achieved
with our data in the final SEM (Model 5a.2 and Model
5b.2). The data included in the estimation were: degree
of freedom =85, sample size =220, alpha=0.05; null
RMSEA =0.05; alternative RMSEA =0.10. The power
level was of 0.99 for both models.
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Table 3 Fit indexes for each model computed
7*SB/DF; p value Fdf RMSEA [CI 90%] CFI
SE Model 1 8.971(4); 0.062 2.242 0.076 [0.000-0.144] 0.976
ED Model 2 48.399 (25); 0.003 1.935 0.066 [0.037-0.094] 0.919
DFE Model 3 109.711 (62);<0.001 1.769 0.059 [0.040-0.076] 0.912
PEC Model 4 128.997 (74); < 0. 001 1.743 0.058 [0.041-0.074] 0.901
LOC-> Obesity Model 5a 169.57 (87);<0.001 1.96 0.065 [0.050-0.08] 0.866
Model a.1-DAS with FACES?* 158.05 (86);<0.001 1.84 0.061 [0.046-0.08] 0.883
Model a.2-Model a.1 + CDI with BDI* 146.09 (85);<0.001 1.72 0.057 [0.041-0.07] 0.901
Obesity->LOC Model 5b 168.92 (87);<0.001 1.94 0.068 [0.053-0.08] 0.887
Model b.1-DAS with FACES* 155.96 (86); < 0.001 1.81 0.063 [0.047-0.08] 0.903
Model b.2-Model b.1 + CDI with BDI* 146.91 (85);<0.001 1.73 0.060 [0.043-0.06] 0914

* SB/DF Chi Square/degrees of freedom; RMSEA root mean square error of approximation; CI confidence interval; CFI Comparative Fit Index;
“DAS Dyadic Adjustment Scale; FACES Family Adaptability and Cohesion Evaluation Scale; CDI Children’s Depression Inventory; BDI Beck
Depression Inventory. SE socioeconomic status; ED emotional distress; DFE disharmonious family environment; PEC psychological and emo-
tional children status; LOC loss of control eating; BMI Body Mass Index

Model 5a.2 [LOC -> Child’s BMI Z-score]

397;
P <-0011" chilg's BMI Z-
LOC P " score
.372;
p <.001

Model 5b.2 [Child’s BMI Z-score - LOC]

Fig.2 Structural equation models of the role of emotional distress
promoting childhood obesity. SE Socioeconomic Status; EDP Emo-
tional Distress of parents; DFE Disharmonious Family Environ-
ment; PEC Psychological and Emotional Children status; LOC Loss
of Control Eating; BMI Body Mass Index; EL Educational Level; JP

Discussion

The study aimed to test the theoretical model proposed
by Hemmingsson [8] regarding the “role of psychological
and emotional distress in promoting obesity”. Our find-
ings showed a relationship between socioeconomic status,
the emotional distress of parents, family environment, the
emotional distress of children, loss of control eating and
child’s BMI Z-score.

In the first step of the model, as expected, low socio-
economic status predicted high emotional distress of par-
ents. Arguably, people of a low socioeconomic level may

Job position; STAI Anxiety—Trait; BDI Beck Depression Inventory;
FACES ; DAS Dyadic Adjustment Scale; EOI Emotional Overin-
volvement; CC Criticism; STAIC Child Anxiety—Trait; LAWSEQ
Lawrence’s Self-Esteem Questionnaire; CDI Child Depression Inven-
tory; KSADS Child diagnoses

be exposed to more stressful experiences [13, 14] and
are more likely to generate a higher level of psychologi-
cal distress when exposed to these stressors [14]. One of
the variables that are taken into account to establish the
socioeconomic level is the educational level. It has been
proven that a low educational level is related to lower lev-
els of resilient resources (i.e., perceived control and social
support) [14]. When dealing with problematic situations,
having fewer personal resources creates a higher level of
psychological distress.

In the second step of the model, the emotional distress of
parents was highly associated with a disharmonious family
environment. For the adequate adjustment of the model, it
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Table 4 Standardized Loadings

for Model 5a.2 and Model 5b.2 Model 52.2 Model 5b.2
SE (socio-economic)
Socio-economic status 0.830 0.859
Mother’s educational level 0.687 0.684
Father’s educational level 0.618 0.633
ED (emotional distress)
BDI 0.798 0.738
STAI—Trait 0.680 0.799
DEFE (disharmonious family environment)
FACES-II —0.242 —0.220
FQ—CC 0.612 0.672
FQ—EOI 0.209 0.867
DAS - 0.307 —0.242
PEC (psychological and emotional children status)
STAIC 0.759 0.759
LAWSEQ —0.744 - 0.761
CDI 0.768 0.771
Diagnosis 0.217 0.214
Covariations allowed
FACES-II with DAS 0.270 0.285
BDI with CDI —0.341 —0.300

BDI Beck Depression Inventory; SATI State-Trait Anxiety Inventory; FACES Family Adaptability and
Cohesion Evaluation Scale; FQ Family Questionnaire; CC criticism; EOI emotional over-involvement;
DAS Dyadic Adjustment Scale; STAIC state—trait anxiety inventory for children; LAWSEQ Lawrence Self-
Esteem Questionnaire; CDI Children’s Depression Inventory

was necessary to include a correlation between the variables
of marital adjustment and family adaptability and cohesion.
The measure of family adaptability and cohesion (FACES)
measures cohesion among family members, and therefore
it is also related to the quality of the marital relationship.
Depression is significantly associated in the literature with
more disengaged parenting and less warm interactions [52].
This relationship is explained by the characteristics asso-
ciated with these disorders. Parental behaviors reflect the
symptoms that characterize emotional distress (loss of inter-
est, fatigue, lack of concentration, feelings of self-reproach).
Therefore, they may be “emotionally unavailable” and may
exhibit behavioral deficits, including difficulties attending to
a child’s needs or responding effectively [20, 52].

The third step of the model was “emotional distress in
the offspring”, where a significant relationship between the
maladjusted family environment and the child’s psychologi-
cal and emotional distress were found. This relationship has
been previously found across the literature [17, 18, 53]. One
possible explanation for this relationship is the presence of
a family member with dysfunctional patterns that affects the
child’s environment as a repeated daily stressor, possibly
creating deficits in the expression of the child’s emotions
and reducing the development of his/her social compe-
tence, or presenting inadequate cognitive/emotional matu-
rity to cope with these stressors [22, 54]. Another possible
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explanation is that children tend to internalize family values
and frustrations, in the form of negative emotions, anxiety
or depression, thus promoting an increase in psychological
and emotional distress [19]. Concerning this, in our study, a
significant inverse correlation was found between the fam-
ily’s depressive symptomatology and the child’s depressive
symptomatology. This result, despite the incongruence with
the literature, suggested that maternal depression is related
to the psychological and emotional discomfort of the child
and not specifically to depressive symptomatology, but to a
range of symptoms or disorders of the child. Previous studies
found that parental mental illness has been related to lower
levels of monitoring, which in turn are related to externaliz-
ing problems in children [54]. Children with these diagnoses
could score lower on the CDI questionnaire. In future stud-
ies, it would be convenient to evaluate other aspects of the
family environment, as parent monitoring that could explain
this relationship.

The next step of the model is the Psychological and
emotional overload. In the present study, a significant rela-
tionship between the psychological and emotional discom-
fort of the child and the presence of LOC episodes were
observed. Previous studies find the precedence of psycho-
logical discomfort to the presence of loss of control eating
[6, 12]. These results are consistent with the affect regulation
model [10]. This model proposes that increases in negative
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emotions trigger loss of control episodes, and that this dis-
ordered eating serves as a means to relieve negative affect
using food for comfort and distraction [55]. This model has
been previously proved in binge eating [55] and presents an
initial evidence on loss of control eating [6, 12].

Finally, the LOC variable was directly and significantly
related to the child’s weight status. This is congruent with
previous longitudinal studies that showed that LOC episodes
during childhood increased the risk of adult obesity [11].

The last model studied presented inverse causality, in
which the body mass index predicted the presence of LOC
episodes. A model with an appropriate fit was obtained.
These results indicate that the increase in BMI can also be
a predictor of the occurrence of episodes of over-eating and
LOC episodes, as found in other studies in humans and ani-
mals [36, 37]. However, one of the model parts (psychologi-
cal and emotional child status —> LOC) was only margin-
ally statistically significant. Therefore, model 5a.2 (LOC —>
BMI) seems more plausible than this second model. The
onset of LOC episodes has been evaluated in populations
with similar ages to those in this study (8—12 years), so it
appears reasonable to assume that they are present in an
early stage of the development of this problem. It would
be necessary to conduct longitudinal studies with an older
population to evaluate more thoroughly how their behavior
evolves.

The results of this study must be interpreted considering
the following shortcomings. First, due to the cross-sectional
nature of our study, causality and temporal precedence can-
not be inferred. These results are only indicative and must
be verified in longitudinal studies. Second, Hemmingsson’s
model focused on the role of emotional distress as a link
between socioeconomic status and childhood obesity. For
this reason, other risk factors (genetic, epigenetic, diseases,
others) have not been taken into account. For example, psy-
chological distress variables of parents and their children
may be due in part to the shared genetics between both of
them. Despite this, studies have found an environmental link
between the psychological symptoms of parents and children
regardless of whether parents and their children were geneti-
cally related [56]. Finally, the age range of the participants
is narrow (8—12 years), so the results obtained may not be
generalizable to other age groups, such as adolescence.

In conclusion, this model provides further evidence that
the causality of obesity is complex. Likewise, trying to
understand the potential role that food plays in the regula-
tion of children’s distress, as well as, the emotional barriers
that can impede the implementation of strategies aimed at
changing some eating patterns (e.g. reduce the amount of
food or eat slower) suggests further directions of enquiry.
Taking into consideration the results of this study, it is rec-
ommended to evaluate the family environment, psychologi-
cal distress and the presence of LOC eating in the population

with childhood obesity, as well as to introduce identification
and emotional regulation strategies within childhood obesity
intervention programs, with the aim of achieving more effec-
tive interventions.

1. What is already known on this subject?

Obesity is understood as a multicausal illness that responds
to the influence of a wide variety of closely related factors,
including family and psychological variables.

2. What this study adds?

A model of the development and maintenance of childhood
obesity that combines social, family and psychological
variables.

Appendix 1

See Table 4
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