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ABSTRACT

Background: Eating behavior represents an important public health issue. This study shows the results of the
adaptation and validation of the questionnaire eating pattern inventory for children (EPI-C) in the Spanish version,
what can be very useful in Spanish-speaking contexts.

Methods: The adaptation and validation of the questionnaire was carried out with a statistically representative sample
of 417 adolescents of Mexico City. Different statistical analysis were applied.

Results: The analysis of the adapted version reproduced the same factorial structure and psychometric properties as
the original questionnaire. The adapted inventory consisted of 20 items, formed by 4 subscales dietary restraint (8
items), external eating (6 items), parental pressure to eat (3 items), and emotional eating (3 items) which explained the
68,8% of the total variable.

Conclusions: The scores of the subscales were associated with the body weight of the adolescents with normal
weight and overweight-obesity, with the level of the anxiety state, with the emotional eating and with the dietary

restraints which suggests initial evidence of its validity and utility in Spanish speaking countries.
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INTRODUCTION

Eating behaviors and their effects on body weight and
health represent a complex phenomenon that can be
investigated from different perspectives. The medical and
dietary disciplines emphasize the physiological and
nutritional factors like the eating preferences, food
selection, and the composition of the dietary intake; while
the psychological factors comprise the attitudes,
experiences, and related individual needs." These aspects
stimulate the eating behavior (for instance, eating to face
determined emotional states and therefore, they are
important to explain and understand these processes.??
Additionally, such specific psychological factors are
related to eating disorders, that is to say, with the
presence of anorexic, bulimic, or compulsive intake.

Obesity prevention has become a priority in the
investigation of public health, especially in the infant-
juvenile population, which justifies the need to study the
possible determinants of the behavior that leads to weight
gain in children and adolescents to identify possible
methods of prevention. Obesity rates are high in both
developed and developing countries. In Mexico the
percentage of the population with overweight and obesity
rating from 12 to 19 years of age has passed from a
combined prevalence of 35.8% in women and 33.2% in
men in the year 2012 to a combined prevalence of 41.1%
in women and 35.8% in men in the year 2018. Being 5
percentage points higher in urban areas (39.7%) than in
rural areas (34.6%).>°
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In an obesity prevention context, it is necessary to have
robust instruments that evaluate both behavioral factors
associated to the intake and emotional factors in children
and adolescents adapted and validated in the Spanish
language. The eating pattern inventory for children (EPI-
C) is an evaluation instrument that collects behavioral and
emotional factors associated to the eating intake patterns
in children and adolescents, that can be useful as a
screening instrument in prevention programs.’” The
purpose of this study was to evaluate translation and
adaptation, the convergent and discriminant validity of
the Spanish version of the eating pattern inventory for
children in a community sample of Mexican adolescents.’

METHODS
Study design

It was an observational, cross-sectional, analytical study
of translation and adaptation of an evaluation inventory.

Ethics approval and consent to participate

School principals were sent letters of invitation with
information about the study. Parents were then sent
information sheets and consent forms. Only children who
had returned their signed consent forms were invited to
participate in the study. There was no incentive for
participation for the schools or participant. The
questionnaires were anonymous, participation was
voluntary, and data were kept confidential.

Participants

Our sample consisted of 417 adolescents between the
ages of 15 and 17 from secondary schools in Mexico
City. Reference population was 558643 public high
school students in Mexico City. The sample was
determined by an expected proportion of 50%, a margin
of error of 4%, and a level of reliability of 96%. The
selection of the participants was done by means of two-
stage sampling, with probabilities proportional to the
sizes of the first-stage units (high schools). The mean age
of the adolescents in the sample was 15.40 years
(SD=0.787). Regarding sex, 49.2% of the participants
were men and 50.8% women. Most of the participants
came from a household with at least one parent. The
mean BMI of the sample was 23.34 (SD=5.44). Most of
the participants were within the BMI range of normal
weight (56.4%), 40.5% overweight-obese, and 3.1%
underweight.

Exclusion criteria

The presence of a significant medical condition;
abnormal hepatic, renal, or thyroid function; use of
medication known to impact body weight; greater than 5
pounds (2.3 kilograms) of weight loss in the previous
three months; enrolment in a weight loss treatment

program; or the presence of a psychiatric disorder that
might impede protocol compliance.

Instruments

Eating pattern inventory for children (EPI-C).” The EPI-
C is an instrument that evaluates psychological
dimensions of eating behavior in children and not only
symptomatology of the TCA. It is applicable in both
clinical and nonclinical populations. El EPI-C is based on
the German inventory eating behavior and weight
problems inventory (EWI-C) for Children.”® The EPI-C is
a self-administered inventory formed by 20 items with a
Likert type response of 4 points (1=not at all, 2=little,
3=mostly, 4 totally). It evaluates 4 factors: Restriccion de
la dieta (dietary restraint; DR), Alimentaciéon Externa
(external eating; EX), Presion Paterna para Comer;
(parental pressure to eat; PP). And Alimentacion
Emocional (emotional eating; EM). The DR factor is
formed by 8 items that comprise affective, cognitive, and
behavioral aspects of the dietary restraint, such as fear to
be overweight, concerns about food and weight and the
real restrictions in the feeding forming a unique
dimension. The EX factor consists of 5 items related to
the external eating (eating in response to stimuli related to
food independently of the internal states of hunger and
satiety, as well as the constant sensation of being hungry).
The PP factor consists of 4 items that express the pressure
of the parents to eat. The EM consists of 3 items related
to the emotional eating; that is to say, eating as a way to
cope with emotional stress. The original version of the
EPI-C has been shown to have satisfactory internal
consistency -0.93 for dietary restraint, 0.80 for emotional
eating, 0.74 for external eating and 0.72 for parental
pressure to eat.” More recently, the factorial structure and
reliability have been established in a sample or
preadolescents, with an explained variance of 64.8% and
good internal consistency for three of the four of the EPI-
C (Cronbach’s 0. =0.73-0.92).°

Children’s eating attitudes test (ChEAT-26).° The
Cheat-26 is a children’s version of the eating attitude test
(EAT).! Cheat-26 is a self-report questionnaire used to
assess disordered eating attitudes among children. It
consists of 26 items scored on a 6-point Likert scale with
answer options ‘never’, ‘rarely’, ‘sometimes’, ‘often’,
‘usually’, and ‘always’. The maximum score is 78 points.
The higher the score, the higher the possibility for
disorder eating symptom. The original ChEAT- 26 had
three subscales: dieting, bulimia and food preoccupation
and oral control, respectively, with 13, 6 and 7 items. In
this study, the Spanish adaptation of CHEAT-26 was
used.™

Children’s Depression Inventory (CDI-S)." It is a self-
report questionnaire for measuring depression symptoms
in children between the ages of 8 and 18. The short CDI-
S version has ten items and is sensitive as well as brief.*
Total scores range from 0 to 20, with higher scores
indicating more  depressive symptoms and a
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recommended cut-off of 3 for the short-form.” The CDI-
S was used in the adolescent sample, chosen to be time-
efficient and to replicate past work which had used the
CDI-S.% The Spanish adaptation was used in this study.'’

State-trait anxiety inventory for children (STA-IC).*® This
scale was developed to measure trait and state anxiety
symptoms in children and is one of the most frequently
used self-report instruments for evaluating children’s
anxiety. The STAI-C offers high reliability and
satisfactory validity. For the analysis in the present study,
we used only the trait anxiety scale, composed of 20
items, with a 3-point scale that goes from 1 (almost
never) to 3 (many times) that assesses a temporary state
of anxiety of the individual conditioned by the current
situation. The scale was validated in a Spanish sample for
children from 9 to 18 years of age.'®

Body mass index (BMI). BMI was estimated on the basis
of the child’s height and weight: BMI = weight
(kg)/height (m)?. The children were classified into BMI
categories of underweight, normal weight or
overweight/obese using the age-and gender-specific BMI
cutoffs provided by the International Obesity Task
Force.”? The children were assessed without shoes.

Translation process

Two direct translations of the EPIC were carried out from
the version in the English language to Spanish. The
translations were carried out in an independent manner by
persons whose mother tongue was Spanish. One of the
translations was carried out by a professional translator
and the other by a professional in the field of psychology
with extensive experience in adolescence and high
knowledge of the English language. The assessment of
the degree of equivalence of both translations showed that
85% (n=17) of the items was classified as a perfect
conceptual equivalence and that these translations showed
both a literal and semantic parallelism with the original
version, and a 15% (n=3) like items that kept their
original meaning, but that did not present a satisfactory
conceptual equivalence. The Cohen’s concordance index
between the two translators was good (Kappa=0.615; CI
95%, 68.30-98.77; p=0.003). Subsequently to assess the
degree of comprehension of the translated items a
comprehension test was carried out with a sample of
adolescents of both sexes male and female. To do that a
Likert scale was used ranging from 1 to 5 points (1= poor
understanding; 5= high understanding) for each of the 20
items of the questionnaire. The mean score of
comprehension for the set of items of the scale was good
(M=4.10; SD=0.36).

Statistical analysis
One-way ANOVA tests (ANOVA one-way) were used to

identify statistically significant differences (p<0.05) in the
eating behavior among the adolescents of both sexes male

and female and the rates of the body mass of the normal
weight-overweight.

The effect sizes were calculated taking into account the
difference between the mean of the sample by sex and
rate of body mass, divided into the combined standard
deviation.?? The convergent validity was evaluated by
means of the correlation coefficient of Spearman range
between the EPI subscales, the Cheat-26 subscales, the
anxiety trait and the depressive symptomatology.

To determine the number of factors in the exploratory
factor analysis (EFA), the Optimal Implementation of
Parallel Analyses (PA) was used.? The factor analysis
was based on polychoric correlations and performed with
robust unweighted least squares (RULS) and robust
promin rotation.?*

The structural validity of the EPIC was evaluated via a
confirmatory factorial analysis (CFA). The statistical
squared chi- was evaluated and different indexes of
practical fit model.” These included the root mean square
error of approximation (RMSEA) the comparative fit
index (CFI), the standardized root mean square residual
(SRMR), the goodness of fit index (GFI), and the
adjusted goodness of fit index (AGFI1).%*?" The RMSEA
values less than or equal to 0.06 indicate an excellent fit
of the model, while the values of RMSEA between 0.06-
0.08 an acceptable fit of the model.2®** The SRMR values
less than or equal to 0.08 were considered acceptable. For
the indexes CFI, GFI and ACFI an excellent fit of the
model was indicated by values greater than or equal to
0,95, while it was considered that the values between 0.90
and 0.95 were an acceptable fit of the model.?"?
Reliability of the EPIC was assessed using Cronbach’s
alpha, ordinal alpha, and coefficient omega.

Statistical analyses were conducted using SPSS version
24, factor analysis 10 and Lisrel 8.

RESULTS

In the following table (Table 1) the descriptives of the
variables of the study are shown. The differences in the
distribution of boys and girls between weight groups were
not significant x* (2, N=417) = 5.23, p=0.073.

The ANOVA one-way analysis (Table 2) showed
statistically significant differences in the subscales dietary
restraint and emotional eating, with mean scores
significantly higher in dietary restraint in the group of
girls (M=1.85; SD=0.81) than the ones obtained in the
group of boys (M=1.45; SD=53) and in emotional eating
with mean scores higher in the group of girls (M=1.81;
SD=0.65) than the ones found in the group of boys
(M=1.66; SD=57). The size of the effect was moderate
for the difference in dietary restraint (Cohen’s $=0.58)
and small in emotional eating (Cohen’s 6=25). No
statistically significant differences were observed in the
mean scores of the scales external eating and parental
pressure to eat between groups (Figure 1).
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Table 1: Descriptive statistics for study variables.

Body mass index (BMI) Boys Girls Total
Underweight 1.9 (8) 1.2 (5) 3.1% (13)
Normal weight 30% (125) 26.4%(110) 56.4% (235)
Overweight-obesity 17.3% (72) 23.3% (97) 40.5% (169)
Mean SD 95% ClI
Age (years) 15.40 0.78 15.32-15.47
Body mass index (BMI) 22.68 3.55 22.32-23.00
Eating pattern inventory for children (EPIC)
Dietary restraint 1.65 0.71 1.58-1.72
External eating 2.09 0.61 2.04-2.15
Parental pressure to eat 2.79 0.69 2.73-2.86
Emotional eating 1.73 0.61 1.67-1.79
Children’s eating attitudes test (Cheat-26)
Dieting 3.45 4.50 3.00-3.87
Oral control 2.46 2.72 2.22-2.74
Bulimia and food preoccupation 0.98 1.88 0.80-1.16
Children's depression inventory (CDI-short) 3.87 0.52 3.82-3.92
State-trait anxiety inventory for children (STAI-T) 34.97 6.56 34.33-35.60

Table 2: ANOVA eating pattern inventory for children (EPI-C) subscale mean scores by sex.

EPIC Subscales M SD IC 95% M SD 1C 95% F(1.415) p* d

Dietary restraint 145 053 1.35-1.54 185 081 1.76-1.94  35.07 0.000 0.58
External eating 210 060 2.01-2.18 209 0.63 2.01-2.18 0.003 0.956 0.01
Parental pressuretoeat 281 0.66 2.72-2.91 278 0.73 2.68-287 0.235 0.628 0.02
Emotional eating 1.66 057 1.57-1.74 181 0.65 1.73-1.89 6.44 0.011 0.25

Note. M and SD scores are based on the mean item response coded 1=not at all, 2=little, 3=mostly, 4=totally. ®p values derived from
F One-way ANOVA test. "Effect sizes calculated Cohen’s d from F-tests.

Table 3: ANOVA eating pattern inventory for children (EPI-C) subscale mean scores, standard deviations, and d’
values with confidence interval by normal-weight and overweight-obesity groups.

Normal weight (n=235) Overweight-obesity (n=169)
EPIC subscales M SD Cl 95% M SD Cl95% F(1.402) p &
Dietary restraint 146 0.64 1.38-1.45 195 0.72 1.84-2.06 50.87 0.000 0.72
External eating 211 0.60 2.03-2.19 206 061 1.96-2.15 0.65 041 0.08
Parental pressuretoeat 2.87 0.64 2.79-2.95 267 075 2.56-2.78 8.22 0.004 0.29
Emotional Eating 1.76 0.60 1.68-1.84 1.71 0.64 1.61-1.80 0.793 0.374 0.09

Note. M and SD scores are based on the mean item response coded 1=not at all, 2=little, 3=mostly, 4=totally. *p values derived from F
One-way ANOVA test. *Effect sizes calculated Cohen’s § from F-tests.

The comparisons in the mean scores of the EPIC differences were found in the mean scores of the external

subscales between groups of normal-weight and
overweight-obesity (the underweight group was excluded
due to its minimal size) showed statistically significant
differences in the mean scores in the subscales dietary
restraint and parental pressure to eat. The mean score of
the dietary restraint was greater in the overweight-obesity
group (M=1.95; SD=0.72) than in the normal-weight
group (M=1.46; SD=0.64), whereas the parental pressure
to eat was greater in the normal-weight group (M=2.87;
SD=0.64) than in the overweight (M=2.06; SD=0.61).
The effect size was moderate for the difference in dietary
restraint (Cohen’s 6=0.72) and small in parental pressure
to eat (Cohen’s 8=0.29). No statistically significant

eating and emotional eating scales between the normal-
weight and overweight-obesity groups (Table 3;
Figure 2).

The sample adequacy measure to perform exploratory
factor analysis (EFA), the value of the Kaiser-Meyer-
Olkin index was good (KMO=0.878), and the Bartlett
Sphericity test presents a value %°=4703.0 (df=190;
p<0.001), that allows us to reject the identity matrix
hypothesis so that factorization of variables is possible.
The eigenvalue-criterion (eigenvalues >1) as well as the
screen-test suggested a 4-factor resolution to best fit the
data. The first factor (dietary restraint; DR) was robust,
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with an eigenvalue of 6.461, and it accounted for 32.3%
of the variance in the data. Factor two (external eating;
EX) had an eigenvalue of 4.527 and accounted for a
further 22.6% of the variance. The eigenvalues for factors
three (parental pressure to eat; PP) and four (emotional
eating; EM) were 1.572 and 1.104 respectively, together
accounting for a further 13.3% of the total variance. In
total, the four factors explain 68.8% of the variance
(Table 4).

3
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Figure 1: Mean scores, standard deviation, 3’ value
and confidence interval of the scales dieting restraint,
external eating, parental pressure to eat and
emotional eating by sex.

Note: * significant differences (p<.01). Error bars represent +1
SD. Dotted line represents the mean of the measurement scale.

The Cronbach’s alpha reliability indexes, ordinal alpha
and the omega coefficient were good (>0.8) for the DR
and EX factors, acceptable for the EM factor (>0.7) and
poor for the PP factor (=0.5).

The factor 1 (DR) consisted of the 8 items that collect
information about affective, cognitive and behavioral
aspects of the dietary restriction. On the other hand, the
factor 2 (EX) consisted of 6 items, including the 5 of the
original scale that collect information related to the
external eating like eating in response to stimuli related to
food, plus an additional item (item 15 “cuando estoy solo
como mas”) that was part of factor 3 (PP) of the original
scale. Therefore, the factor 3 (PP) was reduced to the
original 3 items remaining (items 3, 16, and 9). The factor
4 (EM) consisted of the original 3 items of the scale
(items 12, 7 and 7).

[ normalweight r 1
) overweight-obesity
3,5

N

mean score
»
]
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DR EX PP

EE
Eating Pattern Inventory for Children (EPI-C)

Figure 2: Average scores of the scales dieting
restraint, external eating, parental pressure to eat and
emotional eating by groups of normal weight, and
overweight-obesity.

Note: * significant differences (p<0.01). Error bars represent +1

SD. Dotted line represents the mean of the measurement scale.

A confirmatory factorial analysis (CFA) was carried out
with LISREL 8 for all the sample.® The factor loadings
were acceptable for all of the items (>0.50) in the 4
factors, except the item 9 (<0.50) of the parental pressure
to eat factor (PP). The root mean square error of
approximation (RMSEA=0.042) and the comparative fit
index (CFI1=0.98) were acceptable. Also the value of the
standardized root mean square residual was good
(SRMR=0.052). The value of the goodness of fit index
(GFI=0.94) and the adjusted goodness of fit index;
(AGFI=0.92) were also acceptable indicating a good fit of
the model (Table 5).2%

Regarding the convergent validity of the EPIC, the
dieting restraint subscale (DR) had a positive correlation
and moderately high with the subscale dieting of the
cheat-26 (r_s=0.60, p<0.01). The subscales external
eating (EX) (r_s=0.50, p<0.01) and emotional eating
(EM) (r_s=0.46. p<0.01) were moderately and positively
associated with the Bulimia subscale of the Cheat-26. The
parental pressure to eat subscale had a positive and low
association with the oral control subscale (r_s=0.18,
p<0.01) and Bulimia (r_s=0.15, p<0.01) of the Cheat-26.
The dieting restraint (DR) was moderately associated
with the anxiety trait (r_s=0.39, p<0.01) of the STAIC-T.
Also the subscales external eating (EE) (r_s=0.13,
p<0.01) and emotional eating (EM) (r_s=0.15, p<0.01)
had a significant low and positive association with the
anxiety trait (Table 6).

Table 4: Factor loadings and item characteristics of the adapted eating pattern inventory for children (EPI-C).

Factor loading Item characteristics
Items Dletar_y Ext_ernal Parental Emotlonal M sD 2 22/h? r

restraint eatlng pressure to eat eatlng
13-m always thinking —; o5, 0.011 -0.007 -0.021 1597 0922 0749 0999  0.667
that | weigh too much
6-While | eat, Pmalways ) 955 0.064 -0.043 -0.009 1474 0808 0680 0992 0.780
afraid of getting fat

Continued.
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Factor loading _ _Item characteristics _ _
Dietary External Parental Emotional 2 22
IS restraint eating pressure toeat  eating by s n i Fit
4-When | finish eating |
worry that | have gained ~ 0.888  0.029 -0.018 -0.060 1568 0.882 0629 0993  0.805
weight
10-1 am very afraid of 0.869 0005  0.030 -0.010 1649 091 0571 0998 0.772
gaining weight
14-To maintain my weight,
I often eat less than | 0.866  -0039  0.031 -0.097 1496 0772 0580 0984  0.840
would like
19-Ishould try harderto a5, 5016 -0.010 0.078 1985 103 0566 0991 0733
lose weight
18-ltrytoeatvery littleso ge) 5051 0107 0.054 1496 0766 0576 0976 0.733
as not to gain weight
2-lhavetriedatleasta 426, 9038 9078 0.041 1088 0872 0347 0984  0.776
couple of times to eat less
8-When I’m with someone
who eats a lot, | eat a lot 0.031 0.837 -0.043 -0.165 2.00 0.969 0.533 0.958 0.531
too
17-1f | see food, | want to
eat, even if it is not the 0105 0806 0114 -0.020 2008 0859 0454 0963 0583
time to do so
1-When I see someone eat. 4 115 5760 0026 -0.159 2390 0758 0380 0936  0.609
| want to eat too
11-l often thinkoffood 5435 754 0,038 0.035 2086 0821 0327 0992 0511
during the day
ﬁf’&:’;’he“ IPmaloneleat 533 0544 0029 0.152 1892 0896 0103 0922  0.663
20-1 am often so hungry
that | have to eat 0140 0495  -0.016 0.087 2124 0887 0074 0899 0486

something immediately
3-My parents always want
me to finish everything | 0.007 0.003 0.671 0.007 2709 1.046 0.202 0.999 0.378
have on my plate

16-In my house. | have to

. 0.061 0027 0531 0.143 2777 0966 0094 0918 0274
eat what is on the table

9-In my housg, I can leave

the food that I do not like ~ -0.046  -0.015  0.468 -0.168 2911 0947 0062 0877 0.308
on my plate

12-Like when i'm sad 0006 0019  -0.048 0.848 1726 0773 0521 0996  0.606
> Eating helpsmewhen 54517 0016 0040 0.822 1743 0813 0459 0996  0.485
I-When I'mworriedor 5319 459 0.019 0.535 1744 0699 0096 0921  0.599
distressed like something

Eigenvalue 6.461 4527 1572 1.104

% Variance explained 32.308 22.640 7.862 5.524

Cumulative % variance 5458 54947 62,810 68.833

explained

Index of fit of factor

RIS 0994 0999 0991 0.982

Cronbach o 0.93 0804 0503 0.77

Ordinal « 0.96 0.84 0.50 0.736

McDonald’o 0932 0808 0518 0.742

*h% communalities; a’/h’: Amount of variance explained by the factor for each item, computed as squared factor loading on the assigned
factor divided by item communality; ri: corrected item-total-correlation.

Table 5: Model fit indices.

Absolute fit indices Relative
Chi-square

: Chi-square CFlI  SRMR CFI

271.24; gl=157 (p=0.00) 1.727 ‘ 0.042 (0.033-0.050) 098 0.052 098 092 |
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Table 6: Spearman correlations between the study variables.

EPIC Cheat-26 CDI-C
DR EX PP EE Dieting Oral control Bulimia

DR 1,00

EE 0.032 1.00

PP -0.085 0.155** 1.00

EM 0.097 0.519** 0.095 1.00

Dieting 0.605**  0.054 -0.056  0.051 1.00

Oral control 0.144**  0.057 0.183** 0.069 0.175**  1.00

Bulimia 0.122*  0.506** 0.152** 0.465** 0.207**  0.166** 1.00

CDI-C -0.052 -0.053 -0.024  -0.002 0.003 -0.010 -0.052 1.00

STAIC trait 0.392**  0.137** 0.061 0.152** 0.247**  0.217** 0.225** -0.154**

DISCUSSION The higher the relative body weight of the adolescents,

The purpose of this study was to adapt and validate the
Spanish version of the eating pattern inventory for
children (EPI-C) in a sample of Mexican adolescents. The
EPI-C is an inventory of 20 items which evaluates the
dietary restraint, the external influences in the eating
behavior, the parental pressure to eat, and the emotional
eating. The characteristics of the items of the adapted
version, the factorial solution and the observed reliability
indexes provide evidence of some highly satisfactory
psychometrical properties of the adapted inventory and
equivalents to the original scale, so it can be very useful
in Latino American and Spanish-speaking scenarios. As a
whole and from the point of view of the Spanish
adaptation, the results of this study, as well as the
experiences during the data collection, demonstrate that
careful evaluation of the comprehension and evaluation of
the psychometrical properties are critical elements when
using self-report questionnaires, both in children and in
adolescents.

Furthermore, the differences in the language and in the
cultural environment are equally critical in the adaptation
process.” Not only is it insufficient to translate the items
but also it is necessary to adequate the questions and to
adjust the adjectives and expressions of moods to the
cultural context of reference.® In this study the item 15
(“cuando estoy solo, como mas”) which in the original
scale belongs to the factor parental pressure to eat has
demonstrated a greater factorial loading in the factor
external eat.

This change of factor of the item 15 can be interpreted as
though the absence in the parental control may facilitate a
greater receptivity to external stimuli of food. In this
sense it is possible to hypothesize that some predominant
characteristics of the Mexican family model may have a
slightly particular role as for maintaining a markedly
asymmetric structure in the parent-child relationships and
over the control of the daily activities such as eating.*

As initial evidence of validity for the EPI-C the eating
behavior was associated with body weight in adolescents.

the higher the restriction in the observed diet a fact that
may demonstrate dissatisfaction with body weight.
Besides overweight adolescents showed lower levels of
parental pressure to eat in comparison with normal-
weight adolescents, a fact that may reflect parental
reaction to their children being overweight. As it has been
described in other investigations restrictive diets are an
important factor in the eating behavior of preadolescents
and adolescents.® In this study, such restrictive diets
proved to be related to overweight conditions. This
maybe shows a deliberate weight-loss strategy. This
hypothesis would signify that the diet efforts of the
adolescents with overweight are unsuccessful, or at least
they do not remain successful.®*® According to some
investigations, the restrictive diets by themselves may not
only be inefficient for body weight control in overweight
adolescents, but also they could have a counter effect
increasing body weight.*® The hypothesis of the dietary
restriction as a factor of risk not only for eating disorders
but also for being overweight has not yet been rejected.

Consistent with previous findings, adolescent women
showed higher levels of restrictive diet and in emotional
eating.*"* On the other hand, it was observed that there
was an association between the restrictive diet, the
external eating and the emotional eating with an anxious
state. Indeed, as the scientific evidence shows the highest
levels of anxiety could lead to the use of dysfunctional
strategies of emotional regulation.* As the stressful
experiences and negative emotions increase young adults
and adolescents have a greater need of an efficient
emotional regulation.”® Within the limitations we pointed
out the adjusted range of age of our participants, and a
sample population of urban character coming exclusively
from the area of Mexico City, a fact that restricts the
generalization of the obtained results. On the other hand,
we believe that it is necessary to expand these findings
with tests that include the reliability test-retest.

CONCLUSION

The scores of the subscales were associated with the body
weight of the adolescents with normal weight and
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overweight-obesity, with the level of the anxiety state,
with the emotional eating and with the dietary restraints
which suggests initial evidence of its validity and utility
in Spanish speaking countries.

Funding: No funding sources

Conflict of interest: None declared

Ethical approval: The study was approved by the
Institutional Ethics Committee

REFERENCES

1.

10.

11.

12.

13.

Faith MS. Development and modification of child
food preferences and eating patterns: behavior
genetics strategies. Int J Obes. 2005;29(6):549-56.
Pérez Herrera A. Current situation of childhood
obesity in Mexico. Nutr Hosp. 2019;36(2):463-9.
Whitaker RC, Deeks CM, Baughcum AE, Specker
BL. The relationship of childhood adiposity to
parent body mass index and eating behavior. Obes
Res. 2000;8(3):234-40.

Ng M, Fleming T, Robinson M, Thomson B, Graetz
N, Margono C, et al. Global, regional, and national
prevalence of overweight and obesity in children
and adults during 1980-2013: a systematic analysis
for the Global Burden of Disease Study 2013.
Lancet. 2014;384(9945):766-81.

National Survey of Health and Nutrition 2018. 20109.
Available at: https://www.inegi.org.mx/
contenidos/programas/ensanut/2018/doc/ensanut_20
18 presentacion_resultados.pdf.

Garcia LI, Ledezma JC. Obesity, a true persistent
public health problem in Mexico. J Negative No
Positive Results. 2018;3(8):643-54.

Schacht M, Richter-Appelt H, Schulte-Markwort M,
Hebebrand J, Schimmelmann BG. Eating pattern
inventory for children: A new self-rating
questionnaire for preadolescents. J Clin Psychol.
2006;62(10):1259-73.

Diehl JM. Attitude to eating and body weight by 11-
to 16-year-old adolescents. Schweiz Med
Wochenschr. 1999;129(5):162-75.

Munkholm A, Bjorner JB, Petersen J, Micali N,
Olsen EM, Skovgaard AM. Validation of the eating
pattern inventory for children in a general
population sample of 11- to 12-year-old children.
Assessment. 2017;24(6):810-9.

Maloney MJ, McGUIRE JB, Daniels SR. Reliability
testing of a children’s version of the eating attitude
test. J Am Acad Child Adolesc Psychiatr.
1988;27(5):541-3.

Garner DM, Olmsted MP, Bohr Y, Garfinkel PE.
The eating attitudes test: psychometric features and
clinical correlates. Psychol Med. 1982;12(4):871-8.
de Gracia M, Marc6 M, Trujano P. Factors
associated with eating behavior in pre-adolescents.
Psicothema. 2007;19(4):646-53.

Kovacs, M. Children’s depression inventory (CDI).
Technical manual update. North Tonawanda, NY:
Multi-Health Systems; 2003.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

Ahlen J, Ghaderi A. Evaluation of the children’s
depression inventory- short version (CDI-S).
Psychol Assess. 2017;29(9):1157-66.

Allgaier AK, Frilhe B, Pietsch K, Saravo B,
Baethmann M, Schulte-Kdrne G. Is the children’s
depression inventory short version a valid screening
tool in pediatric care? A comparison to its full-
length version. J Psychosom Res.
2012;73(5):369-74.

Miu AS, Yeager DS. Preventing symptoms of
depression by teaching adolescents that people can
change: effects of a brief incremental theory of
personality intervention at 9-month follow-up. Clin
Psychol Sci. 2015;3(5):726-43.

del Barrio V, Roa ML, Olmedo M, Colodrén F. First
adaptation of the CDI-S to the Spanish population.
Rev Accion Psicologica. 2002;1(3):263-72.
Spielberger CD, Edwards CD. Preliminary Test
Manual for the State-trait Anxiety Inventory for
Children: (“How-I-feel Questionnaire™). Consulting
Psychologists Press; 1973.

Buela-Casal G, Guillén-Riquelme A, Seisdedos N.
STAI, state-trait anxiety questionnaire. Spanish
adaptation. 8th edn. Madrid: TEA; 2011.

Cole TJ. Establishing a standard definition for child
overweight and obesity worldwide: international
survey. BMJ. 2000;320(7244):1240.

Cole TJ, Flegal KM, Nicholls D, Jackson AA. Body
mass index cut offs to define thinness in children

and adolescents: international survey. BMJ.
2007;335(7612):194.
Cohen J. Statistical power analysis. Curr Dir

Psychol Sci. 1992;1(3):98-101.

Timmerman ME, Lorenzo-Seva U. Dimensionality
assessment of ordered polytomous items with
parallel analysis. Psychol Methods.
2011;16(2):209-20.

Lorenzo-Seva U, Ferrando PJ. Robust Promin: A
method for diagonally weighted factor rotation. Lib
Rev Peru Psicol. 2019;25(1):99-106.

Cheung GW, Rensvold RB. Evaluating goodness-
of-fit indexes for testing measurement invariance.
Struct Equ Model Multidiscip J. 2002;9(2):233-55.
Steiger JH. Structural model evaluation and
modification: an interval estimation approach.
Multivar Behav Res. 1990;25(2):173-80.

Bentler PM. Comparative fit indexes in structural
models. Psychol Bull. 1990;107(2):238-46.

Browne MW, Cudeck R. Alternative ways of
assessing model fit. Sociol Methods Res.
1992;21(2):230-58.

Hu L, Bentler PM. Cutoff criteria for fit indexes in
covariance structure analysis: Conventional criteria

versus new alternatives. Struct Equ Model
Multidiscip J. 1999;6(1):1-55.
Joreskog KG, Sérbom D. LISREL 8: Structural

equation modelling with the SIMPLIS command
language. Hillsdale, NJ, US: Lawrence Erlbaum
Associates, Inc; 1993:202.

International Journal of Community Medicine and Public Health | November 2021 | Vol 8 | Issue 11  Page 5170



31.

32.

33.

34.

35.

36.

37.

Trujano P et al. Int J Community Med Public Health. 2021 Nov;8(11):5163-5171

Steiger JH. Understanding the limitations of global
fit assessment in structural equation modelling.
Personal Individ Differ. 2007;42(5):893-8.

Berra S, Rivadero L, Ponzo J, Osorio AG, Pasarin
MI, Leyns C, et al. Linguistic acceptability in
understanding  health  services  assessment
questionnaires in Latin America. Gac sanit.
2021;35(4):395-8.

Valdés A, Vera JA, Urias M. Particularities of the
current Mexican family. Mexico: AM Editores;
2017.

McVey G. Dieting among preadolescent and young
adolescent females. Can Med Assoc J.
2004;170(10):1559-61.

Racine SE, Burt SA, lacono WG, McGue M, Klump
KL. Dietary restraint moderates genetic risk for
binge eating. J Abnorm Psychol.
2011;120(1):119-28.

Field D, Garland M, Williams K. Correlates of
specific childhood feeding problems. J Paediatr
Child Health. 2003;39(4):299-304.

Jones JM, Bennett S, Olmsted MP, Lawson ML,
Rodin G. Disordered eating attitudes and behaviors

38.

39.

40.

in teenaged girls: a school-based study. Can Med
Assoc J. 2001;165(5):547-52.

Lazarevich 1, Irigoyen Camacho ME, Velazquez-
Alva M del C, Zepeda Zepeda M. Relationship
among obesity, depression, and emotional eating in
young adults. Appetite. 2016;107:639-44.

Ahmed SP, Bittencourt-Hewitt A, Sebastian CL.
Neurocognitive bases of emotion regulation
development in adolescence. Dev Cogn Neurosci.
2015;15:11-25.

Pefiate W, Gonzélez-Loyola M, QOyanadel C. The
predictive role of affectivity, self-esteem and social
support in depression and anxiety in children and
adolescents. Int J Environ Res Public Health.
2020;17(19):6984.

Cite this article as: Trujano P, de Gracia M, Nava C,
Thomas M. Adaptation, validation and reliability of
the Spanish version of eating pattern inventory for
children EPIC-C in a sample of Mexican adolescents.
Int J Community Med Public Health 2021;8:5163-71.

International Journal of Community Medicine and Public Health | November 2021 | Vol 8 | Issue 11  Page 5171



