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Abstract
Introduction: Psychological factors are important in
the development of obesity; however these are frequently
underestimated in intervention programs.
Objective: To examine the association of mental health
with altered eating behavior related to weigh gain, and
with abdominal obesity among college students in order
to provide more comprehensive guidelines for intervention programs.
Methods: A cross-sectional study was performed with
1,122 university students (from a total population of 1,820
freshmen students) at the Metropolitan Autonomous
University, Mexico City. Body mass index and waist
circumference (WC) were recorded. A six items questionnaire was applied to assess altered eating behavior. Selfreported questionnaires for depression (Beck Depression
Inventory), anxiety (General Anxiety Disorder Scale of
Carrol and Davidson), and impulsiveness symptoms
(Plutchik Impulsivity Scale) were used. Multiple logistic
regression models were performed.
Results: An increased WC was associated with depression symptoms (OR = 1.4), female sex (OR = 1.5), and age
(OR = 1.1). Students with altered eating behaviors
showed elevated levels of impulsivity (e.g. have difficulties
to stop eating, OR = 4.2) and depression (e.g. have
problem to eat at regular times, OR=6.98). In addition,
higher WC was associated with female sex, parents’
obesity, and unhealthy eating behaviors (e.g. have difficulties to stop eating, OR = 1.42; and constantly feel
hungry, and eat too much, OR = 2.25).
Conclusions: Although preventive programs directed
at development of adequate eating habits and physical
activity are considered a key component of intervention
programs, strategies for the management of emotions, the
promotion of positive mood and impulsivity-reduction
techniques are a necessary complement for a comprehensive approach to overweight and obesity.
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OBESIDAD, CONDUCTA ALIMENTARIA
Y SALUD MENTAL EN ESTUDIANTES
UNIVERSITARIOS DE LA CIUDAD DE MÉXICO
Resumen
Introducción: Los factores psicológicos son importantes
en el desarrollo de la obesidad; sin embargo, éstos se subestiman con frecuencia en los programas de intervención.
Objetivo: Analizar la asociación entre salud mental y
conductas alimentarias alteradas en relación con el sobrepeso y la obesidad abdominal entre estudiantes universitarios con el fin de proporcionar directrices más amplias
para los programas de intervención.
Métodos: Estudio transversal realizado con 1.122 estudiantes universitarios (de una población total de 1 820
estudiantes del primer año) de la Universidad Autónoma
Metropolitana, Ciudad de México. Se registraron el índice
de masa corporal y la circunferencia de la cintura (CC). Se
aplicó un cuestionario para evaluar alteraciones de la conducta alimentaria . Se utilizaron cuestionarios de autoreporte para la identificación de depresión (Inventario de
Depresión de Beck), ansiedad (trastorno de ansiedad
general Escala de Carrol y Davidson), y síntomas de
impulsividad (Escala de Impulsividad Plutchik). Se realizaron modelos de regresión logística múltiple.
Resultados: Un aumento de CC se asoció con síntomas
de depresión (OR = 1,4), sexo femenino (OR = 1,5) y edad
(OR = 1,1). Los estudiantes con conductas alimentarias
alteradas mostraron niveles elevados de impulsividad
(por ejemplo, tienen dificultades para dejar de comer,
OR = 4,2) y depresión (por ejemplo, tienen problemas
para comer a horas regulares, OR = 6,98). Además, el
aumento de CC se asoció con el sexo femenino, la obesidad de los padres, y los comportamientos alimentarios
poco saludables (por ejemplo, tienen dificultades para
dejar de comer, OR = 1,42, y constantemente sienten
hambre y comen en exceso, OR = 2,25).
Conclusiones: A pesar de que los programas de prevención dirigidos a desarrollo de hábitos alimentarios adecuados y la actividad física son considerados un componente
clave de los programas de intervención, las estrategias
para el manejo de las emociones, la promoción del estado
de ánimo positivo y técnicas de reducción de la impulsividad son un complemento necesario para un enfoque integral del tratamiento del sobrepeso y la obesidad.
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DOI: 10.3305/nh.2013.28.6.6873
Palabras clave: Obesidad. Sobrepeso. Salud mental. Estudiantes.

17. OBESITY_01. Interacción 05/12/13 12:15 Página 1893

Introduction
Obesity represents a public health problem with
increasing prevalence, long-term complications and
frequent relapses in treatment. Therefore, this issue
requires a better understanding of its causes in order to
promote appropriate prevention and intervention
management1-3.
Regarding eating behaviour, preventive programs
have emphasized risk factors for anorexia and bulimia
that include compensatory behaviour for weight loss,
but little attention has been paid to subclinical
disturbed eating behaviour that is related to weight
gain4,5.
Obesity is the result of a complex interplay of
genetic, environmental, and psychological factors3,6.
The attributable risk associated with genetic factors in
the etiology of obesity varies widely, from 6% to 85%,
depending on the methods and the evaluated population6. Also, it is well recognized that external factors,
such as “obesogenic environment,” can contribute to
the increasing prevalence of obesity, which is driven
by unhealthy eating habits and physical inactivity7.
People with emotional problems and dysfunctional
coping strategies (in which effective emotional regulation is substituted by eating) may develop abnormal
eating behaviour that leads to weight gain8-14.
Psychopathologies can be both a cause and a consequence of obesity and in many cases show a bidirectional relationship. Strine et al.12 have shown that lifetime diagnosis of anxiety and depression was
associated with obesity in American adults. Anxiety
can lead to overeating, promotes weight gain, and
decreases adherence to treatment14,15.
According to the American Psychiatric Association,
individuals with atypical depression accompanied by
increased appetite and periods of overeating frequently
are overweight or obese16. These eating patterns may be
related to the brain’s reward mechanisms in regulating
stress17. It is well known that eating disorders are
accompanied by difficulty in regulating emotional
states18-20. Several studies have reported that obese
people frequently perform “emotional eating,” which
is defined as eating for reasons other than hunger and
consuming large quantities of food in response to
emotional states18-20.
Despite the fact that many investigations confirm the
importance of psychological factors in the development of obesity; these findings are frequently underestimated in prevention and treatment of obesity.
Considering the high prevalence and increasing incidence of obesity in Mexico, which affect all age
groups, it is necessary to implement adequate health
promotion programs. Schools provide a good setting to
develop such interventions, which should comprise
evaluation of students’ health status, including mental
health and nutritional aspects. It is also important to
take into account that unhealthy behavior could affect
self-esteem and educational achievement1,2,21-25.

Eating behaviour and mental health

Therefore, the aims of the study were to associate
altered eating behaviour with depression, anxiety,
impulsivity symptoms, and abdominal obesity in
Mexican college students, as well as to provide information for the university community in order to
develop adequate strategies for obesity prevention and
the promotion of healthy lifestyles.
Methods
A cross-sectional study was performed, applying
self-report questionnaires.
Sample
Freshmen students were randomly selected at the
Autonomous Metropolitan University-Xochimilco of
Mexico City in 2011. The sample included 1,231
students (from a total population of 1,820 freshmen
students, females 52.8% and males 47.2%)26. First-year
students who attended their computer training classes
during the first week of the term answered the questionnaire online. In the present study, subjects over 25
years old (109 individuals) were excluded, therefore, a
total of 1,122 participants were included for analysis.
All of the freshmen attending the computer training
class responded to the study’s questionnaire (participation rate 100%). The average time for completing the
questionnaire was 30 minutes.
Ethics
The study’s questionnaire was anonymous, and the
participants were assured of data confidentiality. The
students participated on a voluntary basis, and they
acknowledged informed consent online. The possibility of psychological support was offered to the
participants. The protocol for human research of the
Mexican Health Ministry was followed. This research
project is a component of the institutional program
“Healthy University”. The project was approved by the
University Review Board, where the ethical aspects
were revised.
Measures
The participants self-measured their waist circumference to estimate abdominal obesity under the supervision of a researcher, who helped them to identify the
midpoint between costal edge and iliac crest. They
uncovered the abdominal area, and placed a flexible
tape around their waist with a relaxed abdomen. The
cutoff point for waist circumference was ≥ 80 cm for
women and ≥ 90 cm for men2,27. Self-reported weight
and height were recorded in order to calculate body
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mass index (BMI weight/height2). Based on WHO
criteria28, the cutoff point for being overweight was
BMI ≥ 25.0 kg/m2, and for obesity ≥ 30 kg/m2.
Instruments
In order to identify problems with eating behaviour
related to weigh gain, 6 specific questions were applied
and analyzed separately: 1) Do you have difficulty in
keeping a mealtime and to eat regularly? 2) Do you
constantly feel hungry and overeat? 3) Is it difficult for
you to stop eating once you have started even if you are
satisfied? 4) Do you binge with the feeling that you
cannot stop eating? 5) Do you prefer eating sweet
things? 6) Do you have a tendency to snack frequently
between meals?
The answer for each question was provided using a
Likert scale (0 to 3), with options of never, sometimes,
often, and always. The questions to assess eating
behaviour were selected from previous questionnaires29,30. Prior to the application in the study group,
the questions were tested in the focus group consisted
of university students and modified according to
participants’ suggestions. Cronbach alpha coefficient
of the instrument was 0.77, which indicated a satisfactory reliability score31.
Beck Depression Inventory (BDI-II) was used to
assess depressive symptoms in cognitive, motor, affective, and somatic areas. The instrument consists of 21
items with four possible answers (0 to 3), according to
the intensity of symptoms. Depression was rated from
10 points using Mexican standards and the original
criteria of this Inventory (cutoff score ≥10). Internal
consistency of the instrument has been satisfactory Cronbach’s alpha varied from 0.87 to 0.95 in previous
studies32.
Plutchik Impulsivity Scale was applied to evaluate
impulsiveness. This is a 15-item questionnaire (I do
things impulsively; I often lose patience; I eat even
though I am not hungry; I cannot easily concentrate,
etc.) with a Likert score (0 to 3), and a cutoff score of
≥20. Cronbach’s alpha in previous studies was 0.67 to
0.73 in previous studies33.
Anxiety symptoms were identified using the
General Anxiety Disorder Scale of Carrol and
Davidson, based on DSM-IV criteria34. This questionnaire contains dichotomous (yes/no) items based on
aspects that the subject has felt in the last 6 months
(e.g., Most days I feel nervous; I get irritated easily; the
majority of the days I am worried about many things,
etc.), with a cutoff score of ≥10, Cronbach’s alpha was
satisfactory 0.85 to 0.89.
Analyses
Descriptive statistics were used for questions
regarding eating behaviour, impulsiveness, anxiety,
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and depression scales. WC was dichotomized in two
groups: normal WC and elevated WC,2 this classification was carried out with a cutoff point calculated for
the Mexican population. None of the students’ anthropometric values were out of three standard deviation
using Mahalanobis distance. Shapiro-Wilk W test for
normal data was applied for continuous variables.
Spearman s rank correlation (ρ) was used for waist
circumference and body mass index.
A first multiple logistic regression model was
carried out between mental health symptoms (depression, impulsivity, and anxiety), adjusted by sex and
age, and WC. The second model was performed with
depression, impulsivity and anxiety scores as independent variables and questions regarding eating behaviour as dependent variables. Bivariate analysis was
conducted for WC groups and eating behaviour questions using chi-square maximum likelihood. In addition, a third multiple logistic regression model was
developed using family history of obesity, eating
behaviour patterns, sex, and age as independent variables; while WC was a dependent variable. The level of
significance was set at p ≤ 0.05. The goodness of fit for
logistic regression models was assessed by the Hosmer
and Lemeshow test, (p > 0.05). Stata statistical package
was used for data analysis (StataCorp. 2007. Stata
Statistical Software: Release 10. College Station, TX).
Results
A total of 1,122 participants were evaluated, 619
(55.2%) females and 503 (44.8%) males; mean age was
20 (SD=1.98) years old. In relation to family history of
obesity, 166 (14.8%) students indicated that their
mother was obese and 182 (16.2%) reported that their
father was obese; no differences were detected by sex
(p > 0.05).
The average of self-reported BMI was 23.3 kg/m2
(SD = 3.56), 22.7 kg/m2 (SD = 3.41) in women and
24.1kg/m2 (SD = 3.59) in men, p < 0.001. In 26.6% of
the participants overweight and obesity (BMI ≥ 25
kg/m2) were detected, of which 4.4% presented obesity
(BMI ≥ 30 kg/m2). Regarding waist circumference
(WC), about a quarter of the students (26.8%) were
above the established limit, 29.9% women and 23.1%
men (p < 0.01). A relatively high correlation between
BMI and WC was observed (ρ =0.70).
Figure 1 shows the distribution of altered eating
behaviour among college students: 929 (82.8%) had
problem to eat regularly and about three-quarters indicated carbohydrate craving, 842 (75%). Many reported
constantly feeling hungry and overeating, 464 (41.4%),
and some have difficulty to stop eating, 211(18.8%), or
binge eating, 109 (9.7%). More women than men
presented altered eating behaviours (p < 0.05).
Depression symptoms were observed in 20.4% of
the students (24.2% women and 15.7% men, p < 0.01);
mean score was 5.24 (SD = 5.6). Impulsivity symp-
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toms were observed in 15.7% of the participants,
without differences by sex (p = 0.19); mean score was
13.82 (SD = 5.87). Anxiety was detected in 2.76% of
the sample group (3.4% women and 2% men, p = 0.15);
mean score was 2.19 (SD = 2.71), 2.66 (SD = 2.88) in
women and 1.74 (SD = 2.49) in men, p < 0.0001.
The results of the first multiple logistic regression
model indicated correlation of female sex (OR = 1.5; p
=.005), age (OR = 1.1; p = 0.005), and depression score
(OR = 1.4; p = 0.043) with an elevated WC, that was
not observed with impulsiveness and anxiety.
Table I presents the results of the second multiple
logistic regression model: the association between
mental health symptoms and eating behaviours,
adjusting for age and sex. It can be seen that irregular
mealtimes, constantly feeling hungry and overeating,
have difficulty to stop eating, binge eating, and carbohydrate craving were associated with impulsivity and
depression. No association was detected with anxiety
symptoms (data not shown).
Table II shows the association between eating
behaviours and WC. In the bivariate analysis, the
highest ORs were detected for the questions:
constantly feeling hungry-overeating and difficulty to
stop eating.
In addition, in the third multiple logistic regression
model it was observed that age, female sex, parents’
obesity, and altered eating behaviour (difficulty to stop
eating and constantly feeling hungry and overeating)
were associated with higher waist circumference
(Table III).
Discussion
Obesity and eating behaviour: The results of this
study indicated that 26.6% of the participants were
overweight or obese (BMI ≥ 25 kg/m2). About the same
number of the students (26.8%) had elevated weight
circumference. These findings corroborate high prevalence of overweight and obesity in Mexico that ranks
second worldwide after US1,2. Our data are slightly
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Fig. 1.—Frequency distribution (percentage) of altered
eating behaviours among Mexican university students.

lower than those reported in the national survey2 and
similar to the data obtained in U.S. college students.35
However, the prevalence of overweight and obesity in
our study is higher than the prevalence observed in a
group of university students in Spain36.
Regarding eating behaviour, we found that most of
the students showed altered eating behaviours, such as
difficulty to eat regularly (82.8%) and carbohydrate
craving (75%), followed by overeating and difficulty in
stopping eating. About 10% of the participant reported
binge eating. More women than men were involved in
these altered eating behaviours. The results demonstrate that Mexican college students had a high prevalence of unhealthy eating behaviours. Considering this
information, it is important that university health
programs provide an environment that is conducive to
healthy eating and regular physical activity.
Most of the eating behaviours evaluated in this
study, particularly those related to binge eating,
overeating, and carbohydrate craving, could be associated with “food strategies” for emotions or mood regulation and contribute to weight gain13,17-20. According to
the literature, it is known that these patterns frequently
are related to the difficulties of emotional control
(problems in identifying and making sense of
emotional states, and limited access to appropriate
regulation strategies); “emotional eaters” overeat in
response to emotional states as has been shown
before17-20.
Thus, the results of our study suggest that psychological problems and personality characteristics should
be considered in prevention of obesity and weight
control programs.
Mental health, eating behaviour, and waist circumference: The results indicated that elevated WC was
associated with depression symptoms, female sex and
age. These data are consistent with the study performed
by Moral and Meza37 which demonstrated relationship
among affective disorders, age and overeating.
Analyzing eating behaviours, it was observed that
students with altered patterns presented higher levels
of impulsiveness and depression scores, particularly
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Table I
Mental health and eating behaviour among Mexican university students (N = 1,122)
Impulsivity and eating behaviour

OR**

95% CI

p value

Difficulty in keeping a mealtimes
Impulsivity
Age
Sex

3.49
1.02
1.43

(1.85-6.58)
(0.94-1.11)
(1.04-1.97)

0.001
0.650
0.280

Constantly feeling hungry and overeating
Impulsivity
Age
Sex

3.36
0.98
0.66

(2.39-4.73)
(0.92-1.05)
(0.50-0.84)

0.001
0.594
0.001

Difficulty in stopping eating
Impulsivity
Age
Sex

4.20
1.08
0.92

(2.95-5.97)
(0.99-1.16)
(0.67-1.27)

0.001
0.056
0.620

Binge eating
Impulsivity
Age
Sex

3.56
1.07
0.68

(2.30-5.51)
(0.97-1.18)
(0.45-1.03)

0.001
0.150
0.072

Sweet foods
Impulsivity
Age
Sex

1.20
1.04
1.47

(0.81-1.78)
(0.97-1.12)
(1.11-1.93)

0.354
0.973
0.007

Frequent snacking
Impulsivity
Age
Sex

2.43
1.03
2.07

(1.55-3.82)
(0.96-1.10)
(1.57-2.73)

0.001
0.407
0.001

Depression and eating behaviour

OR**

95% (CI)

p value

Difficulty in keeping a mealtimes
Depression
Age
Sex

6.98
1.00
1.31

(3.37-14.43)
(0.92-1.09)
(0.95-1.81)

0.001
0.050
0.098

Difficulty in stopping eating
Depression
Age
Sex

3.90
1.06
0.83

(2.80-5.46)
(0.98-1.15)
(0.60-1.15)

0.001
0.115
0.262

Binge eating
Depression
Age
Sex

3.46
1.06
0.62

(2.26-5.29)
(0.96-1.17)
(0.41-0.94)

0.001
0.233
0.026

Constantly feeling hungry and overeating
Depression
Age
Sex

3.36
0.98
0.65

(2.39-4.73)
(0.92-1.05)
(0.51-0.84)

0.001
0.594
0.001

Frequent snacking
Depression
Age
Sex

2.09
1.02
1.99

(1.42-3.09)
(0.96-1.10)
(1.51-2.62)

0.001
0.490
0.001

Impulsivity score ≥20, Depression score ≥ 10. Age continuous variables. Sex reference category: male (0). ** OR= odds ratios obtained from a
nominal logistic regression.
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Table II
Eating behaviour and waist circumference among Mexican university students (N = 1,122)
Eating behaviour*

WC Normal

WC Elevated

OR

95% CI

p value

Constantly feeling hungry and overeating
Difficulty in stopping eating
Difficulty in keeping a mealtimes
Binge eating
Sweet foods
Frequent snacking

292 (35.6%)
128 (15.6%)
666 (81.1%)
70 (8.5%)
600 (73.1%)
590 (71.9%)

172 (57.1%)
83 (27.6%)
263 (87.4%)
39 (13.0%)
242 (80.4%)
229 (76.1%)

2.42
2.06
1.61
1.60
1.51
1.25

(1.85-3.16)
(1.50-2.83)
(1.10-2.36)
(1.05-2.42)
(1.10-2.09)
(0.92-1.69)

0.0001
0.0001
0.0150
0.0270
0.0120
0.1590

Reference category – never vs. sometimes, often and always. WC- waist circumference.

Table III
Waist circumference and demographic characteristics, parents’ obesity, and eating behavior among Mexican
university students (N = 1,122)
Independent variables

OR Crude

95% CI

p

OR Adjusted

95%CI

p

Age

1.09

(1.02-1.16)

0.0120

1.1

(1.02-1.18)

0.0001

Sex
Male
Female

1
1.42

(1.08-1.86)

0.0100

1
1.76

(1.31-2.35)

0.0001

Mother’s obesity
No
Yes

1
2.43

(1.72-3.42)

0.0001

1
2.03

(1.41-2.92)

0.0001

Father’s obesity
No
Yes

1
2.03

(1.46-2.83)

0.0001

1
1.75

(1.22-2.50)

0.0020

Difficulty in stopping eating
No
Yes

1
2.06

(1.50-2.83)

0.0001

1
1.42

(1.01-2.02)

0.0480

Constantly feeling hungry and overeating
No
Yes

1
2.42

(1.85-3.16)

0.0001

1
2.25

(1.68-3.03)

0.0001

OR adjusted by age, sex, parent’s obesity, difficulty of stopping eating and usually being too hungry and eating too much. age continuous variable.

those with difficulty to stop eating, constantly feeling
hungry and overeating, as well as participants with
binge eating. This data can support the hypothesis that
mental health problems are associated with altered
eating behaviour that lead to weigh gain. Furthermore,
it should be noted that eating behaviour, such as having
problems to eat regularly, showed a highest association
with depression symptoms. Our results are consistent
with previous reports performed in nonclinical populations that have found an association between obesity
and mental disorders8-12. Several studies have also
emphasized that an elevated level of impulsivity was
frequently detected among obese people38-41. Similar to
the results herein, in a clinical study in Spain with
obese patients42, it was observed a positive histories of
family obesity, personal psychiatric disorders, compulsive eating disorders, and consumption of foods high in
sugar. In the same study42, personality characteristics,
such as loss of control (impulsivity), low self-esteem,

Eating behaviour and mental health

depression, and anxiety, were detected in about half of
the patients.
Despite the association detected between mental
health problems and eating behaviour, such behaviours
do not fulfill the criteria for a specific eating disorder, so
they can be often not considered as pathological and can
be not taken into account in prevention and treatment of
obesity. Therefore, it is important to understand that
obesity management requires integral interventions.
Eating behaviour and waist circumference: For
assessment of overweight and obesity the use of both
indicators, WC and BMI, simultaneously improves
health risk prediction as compared to BMI only.
However, several studies have shown that elevated WC
is a better predictor of metabolic and cardiovascular
diseases than BMI27,43.
In our study, students with abdominal obesity
(elevated WC) presented more eating behaviour alterations than those with normal WC (e.g. constantly
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feeling hungry and overeating, have difficulty to stop
eating, have problem to eat regularly, as well as binge
eating and carbohydrate craving). Higher WC was associated with age, female sex, and parents’ obesity. Our
findings also reinforce the importance of family history
of obesity, which could be related to genetic predisposition or an “obesogenic” family environment6,7.
Finally, given that mental health problems can be
either causes or consequences of overweight and
obesity (or both), it is important to emphasize that for
this group is crucial to consider an individual preventive/therapeutic plan. The cognitive-behavioural
changes (developing assertiveness, problem solving
techniques and coping strategies) and developing of
eating patterns can help to reduce body weight, prevent
relapse and treatment dropout44-45.
Limitations
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