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Obese parents – obese children? Psychological-
psychiatric risk factors of parental behavior and
experience for the development of obesity in
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Abstract

Background: The incidences of childhood overweight and obesity have increased substantially and with them the
prevalence of associated somatic and psychiatric health problems. Therefore, it is important to identify modifiable
risk factors for early childhood overweight in order to develop effective prevention or intervention programs.
Besides biological factors, familial interactions and parental behavioral patterns may influence children’s weight
development. Longitudinal investigation of children at overweight risk could help to detect significant risk and
protective factors. We aim to describe infants’ weight development over time and identify risk and protective
factors for the incidence of childhood obesity. Based on our findings we will draw up a risk model that will lay the
foundation for an intervention/prevention program.

Methods/Design: We present the protocol of a prospective longitudinal study in which we investigate families
with children aged from 6 months to 47 months. In half of the families at least one parent is obese (risk group), in
the other half both parents are normal weight (control group). Based on developmental and health-psychological
models, we consider measurements at three levels: the child, the parents and parent–child-relationship. Three
assessment points are approximately one year apart. At each assessment point we evaluate the psychological,
social, and behavioral situation of the parents as well as the physical and psychosocial development of the
child. Parents are interviewed, fill in questionnaires, and take part in standardized interaction tasks with their
child in a feeding and in a playing context in our research laboratory. The quality of these video-taped parent–child
interactions is assessed by analyzing them with standardized, validated instruments according to scientific standards.

Discussion: Strengths of the presented study are the prospective longitudinal design, the multi-informant approach,
including the fathers, and the observation of parent–child interaction. A limitation is the variation in children’s age.
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Background
The incidence of childhood overweight has increased sub-
stantially [1,2]. Eventually, this is likely to result in in-
creases of adult overweight and obesity together with
the consequent health problems associated with it.
Although not all cases of adult obesity begin in child-
hood, there is a considerable proportion that does [3-5].
In addition, prevalence rates for overweight and obesity in
early childhood have increased. Therefore, it is important
to identify modifiable risk factors for early childhood over-
weight in order to develop effective prevention or inter-
vention programs. This is the main aim of our prospective
longitudinal study which is described in detail in the
present study protocol. In the following, epidemiology
of obesity and overweight, weight development in the
first three years of life and risk factors for developing
overweight/obesity are described.

Epidemiology of obesity
The prevalence of overweight and obesity among adults
and children has been identified as an epidemic and as
one of the leading health indicators for communities [6].
For example, in the past 30 years, the prevalence of
overweight has more than doubled among 2–5 year-olds
(5–12.4% >95th body mass index percentile) [1,2]. Not-
withstanding research suggesting that overweight and
obesity trends are leveling off [2,7] the proportion of
pediatric populations classified as obese still remains very
large [8]. In Germany and in other European countries
overweight in children and adolescents is a significant
health problem and its incidence has increased alarmingly
[9,10]. In addition to the physical consequences, mental
health problems and victimization are associated with
obesity in children and adolescents [11,12].

Weight development in the first three years of life
According to the WHO definition the Body Mass Index
(BMI) is calculated as a person’s weight in kilograms
divided by the square of the person’s height in meters
(kg/m2) [13]. The BMI is the most commonly used
clinical method of assessing underweight, overweight and
obesity in children and youth and monitoring weight
status throughout maturation. Its use is recommended
by the Childhood Group of the International Obesity
Task Force (IOTF) and the European Childhood Obesity
Group (ECOG) [14,15]. Age- and sex-specific BMI growth
charts are used for diagnosing and tracking overweight
and obesity. In Germany, a BMI reference data set was
compiled from 17 different regional studies including
17,147 boys and 17,275 girls aged 0–18 years [16]. Normal
weight development is characterized by rapid weight gain
in the first year of life and slower weight gain later on. A
first maximum at the age of 12 months follows a decline.
Whereas normal weight children reach the BMI value of
the 12 months maximum again at the age of 9–10 years,
overweight and obese children reach it much earlier (age
5–7 years). It is important to assess weight development
at birth, as higher birth weight and rapid weight gain in
the first 4 months of life are risk factors for a later over-
weight both in children and adults [17-19].

Genetic and psychosocial etiology of obesity
Many reports have addressed the question, whether there
is a genetic component to individual differences observed
in body weight and obesity during childhood. For ex-
ample, Stunkard and colleagues studied samples of
identical and fraternal twins, either reared apart or reared
together, and concluded that genetic influences on BMI
are substantial, whereas childhood environment has a
smaller influence [20,21]. The estimated heritability was
between 60% and 70% with the remaining variance
attributable to nonshared environment. Dubois et al.
reported even higher heritability estimates. They analyzed
data from the Quebec Newborn Twin Study (QNTS),
including 177 twin pairs and reported heritability esti-
mates ranging between 84% and 88% [22]. Similar high
heritability estimates were found in a study by Demerath
and colleagues investigating 501 white infants in 164
nuclear and extended families in the Fels Longitudinal
Study [23]. The data showed that additive genetic effects
explained a high proportion of the variance in infant
body weight, increasing from 65% at 12 months to 88%
at 24 months and to 95% at 36 months. Genetic influence
relates to metabolism and to behavior, both of which influ-
ence energy uptake and use [24].
Genome wide association studies have identified several

loci for obesity-related phenotypes. A genome wide study
in 249,796 individuals revealed a total of 32 loci associated
with BMI [25]. In spite of these advances, the identified
loci explain only 1.45% of the variance in BMI, or 2-4%
of genetic variance based on an estimated heritability of
40-70%. Parental obesity is an important risk factor which
contributes both genetic and family environmental influ-
ences for childhood overweight [3,17,21,26–28]. Results
of a study by Jacobson et al. agree with the hypothesis
that assortative mating for obesity confers a higher risk
of obesity in the offspring generation. They conclude
that parental obesity concordance is a strong, easily
identifiable genetic risk factor that should be considered
in research and primary prevention programs [29].

Activity, diet, lifestyles
The term “lifestyle” is much discussed in connection with
obesity [30,31]. Activities described as lifestyle factors
include doing sports [32,33], television consumption
[34], or the use of computer games [35,36] among others.
Dietary behavior is generally also subsumed under life-
style. In the first months of life, the form of nutrition
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parents choose seems to be important for the child’s
weight development. A lot of studies show that breastfeed-
ing is a preventive factor for weight development, while
early weaning promotes weight gain [37,38]. However,
other studies did not find these effects [37]. In a meta-
analysis, Arenz et al. came to the conclusion that breast-
feeding seems to have a small but consistent protective
effect against obesity in children [39]. Parents largely de-
termine the availability of healthy and unhealthy foods in
the home [40]. Especially for young children, the family
provides the environment in which patterns of food intake
and activity are learned thus shaping children’s eating
habits [3,40,41]. The relationship of activity and obesity
in childhood has been investigated with inconsistent
findings [3,42], although some studies have found a modest
relation [43-45].

Child attributes and parental behavior
In a prospective study of 150 children from birth to
9.5 years of age, Agras and colleagues assessed multiple
hypothesized risk factors for childhood overweight [3].
Analyses identified five risk factors: parental overweight,
child temperament, tantrums over food, low parental con-
cerns about their child’s thinness and less hours of sleep
at ages 3 to 4. The strongest direct effect on childhood
overweight was parental overweight, which was additionally
mediated by the child’s temperament with a combination of
approach and impulsivity leading to a predisposition. As a
possible mechanism they discussed that overweight parents
may overcontrol the behavior of such children [46,47], for
example by prompting food use excessively which in turn
may increase caloric intake, as shown in laboratory studies
[48–50]. Hours of sleep were negatively related with over-
weight, consistent with earlier findings [51]. The risk factor
of low parental concern about child’s thinness might result
from parental preference for a slim child coupled with an
avid feeding pattern of the child which might lead to over-
control of the child’s feeding behaviors. This, in turn, may
serve to disrupt the child’s learning of self-control thus
furthering the effects of the avid feeding pattern [3].
Also Graziano and colleagues reported an association
between self-regulation skills of toddlers and the risk for
overweight at 5.5 years of age even after controlling for
BMI at 2 years of age [52]. Moreover, there is an associ-
ation between the ability to delay gratification of 4-year-
olds and their BMI 30 years later [53]. Regarding the
parent–child relationship, Anderson and colleagues found
that a poor mother-child relationship followed by an inse-
cure mother-child attachment in early childhood is associ-
ated with a higher prevalence of obesity in adolescence [54].

Psychosocial strain and stress
Low socioeconomic status (SES) is strongly associated
with overweight and obesity and mental health of children
[55,56]. Childhood SES is inversely related to overweight
and obesity [26] and has long-lasting impact also on adult
obesity [56]. Moreover, results of longitudinal studies
have shown stressful life events and low quality of family
relationships to increase the risk of psychopathological
developments in children more generally [57-59]. The
contribution of environmental factors (which include
psychosocial strain) to BMI development is estimated at
10-40% [24]. Diverse care situations or varying infant
and toddler temperaments can affect weight differently
[37]. Moreover, the parents’ experience of stress after
the birth of the child and during toddlerhood affects the
development of the child [60]. The connections between
eating and coping with stress have been documented
[61,62]. Eating despite lack of hunger, in order to satisfy
other needs, had no effects on the BMI of daughters of
normal weight mothers but did affect the BMI of daughters
of overweight mothers [63]. Furthermore, former research
indicates, that patients with eating disorders (anorexia,
bulimia) have problems with experiencing, describing
and identifying their own emotions which implicates an
association with the construct of alexithymia. Some studies
implicate a relationship between obesity and alexithymic
characteristics [64-66] whereas others don’t [67]. Research
not only suggests that obese subjects have a diminished
ability to decode nonverbal expressions of emotions, but
that mothers of children with an early onset of obesity
have an insufficient capacity to decode nonverbal expres-
sions of emotions [68,69].

Psychiatric comorbidity and depression
Various authors indicate connections between increasing
weight and psychiatric comorbidity [70,71]. Depressive
symptoms, suicidality, dissatisfaction with one’s own body,
and low self-confidence occur more frequently in over-
weight and obese patients [72-77]. However, there are
also studies that found negligible connections or none
at all [77], or where gender-specific characteristics were
identified, e.g. depressive symptoms were more common
among obese primary-school girls compared to boys [70,78].
In a study in Switzerland mental disorders were found in
39% of obese children aged 8–12 of a referred clinical sam-
ple. Moreover, 10–12 year old overweight children of a rep-
resentative study sample had significantly higher scores
regarding social problems and dissocial behavior as indexed
by the CBCL compared to their normal weight peers [79].

Aims
We aim at describing changes in infants’ weight over time
and identifying risk and protective factors for the occur-
rence of childhood overweight and obesity that involve
biological as well as psychological factors occurring pre-
natally or in the first three years of life. Based on develop-
mental and health-psychological models of developmental
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psychology and developmental psychopathology, we con-
sider biological and psychological characteristics on three
levels:

a) the level of the child’s individual psychological and
biological functioning

b) the level of the parental functioning, and
c) the level of the family and parent–child interaction.

At the level of the child’s individual functioning, we
focus on physical and mental development expecting higher
BMI percentiles and higher internalizing and externalizing
symptoms in the risk group. At the level of the parental
functioning, we expect obesity-typical problems with respect
to the parents’ resources in reacting to pressure and stress.
At the level of the family and parent–child interaction, we
hypothesize that obese parents react differently from non-
obese parents in interactions with their children, in particu-
lar in infancy and early childhood. We assume that they
tend to respond to their children less actively, more pas-
sively, or resort more quickly to offering food if their child
shows distress. The compensation mechanism of increased
food intake as a reaction to stress and psychic upset is
known to play a role in obesity. Since there is a lack of data
in this field, we consider it important to analyze the special
risk factors that obese parents “bring to” the parent–child
relationship.
Starting from these considerations, we focus on four

parental factors and their effects on the children’s weight
and behavioral development:

a) parental attitudes to feeding and nutrition,
b) parental psychological symptoms, in particular

parents’ or mothers’ depression,
c) parenting stress, and
d) parental behavior and lifestyles

As relevant childhood factors we consider the tempera-
ment and innate regulatory ability of the child. Moreover,
we investigate parent–child interactions in two different
contexts (playing and feeding). As outcome we assess
the trajectories of the child’s weight development, espe-
cially the development of overweight and obesity. We
hypothesize that fundamental characteristics of the be-
havior of obese children are already established during
the first three years of life through early learning, since
experiences that are implicitly relevant in further devel-
opment are collected and set the pattern for the hand-
ling of food and needs.
Specifically, we pursue the following research objectives:

1) Describing changes in children’s weight over time
and to model increases, decreases, or stability in
weight patterns longitudinally
2) Assessing typical phenomenological characteristics
of the biological and psychological development of
children in families with at least one obese parent
compared to children in families with normal
weight parents

3) Identifying characteristics of parental behavior and
attitudes, which are risk or protective factors for the
development of childhood obesity

4) Assessing possible characteristics of the parent–
child interaction

5) Investigating possible interactions between
psychological, social and biological risk factors

6) Using the results and risk factors identified to draw
up a proposals for an intervention program for
obese parents and their toddlers

Methods/Design
Research design and sample
We conduct a prospective longitudinal study with three
assessment points (t1, t2, and t3), each assessment point
being 11 months apart. The sample consists of families
with children aged 6 months to 47 months at t1 (N = 200).
The risk group (N = 100) includes families where at least
one biological parent is obese (BMI ≥ 30 kg/m2). The
comparison group (N = 100) consists of families where
both parents are normal weight (18.5 ≤ BMI < 25 kg/m2).
The two groups should preferably be matched according
to age and sex of the child and the social economic status
of the family.
The sample size (100 subjects in the risk group and

100 subjects in the comparison group) will have sufficient
power for group comparisons such as those proposed in
our research objectives (e.g. point 2). Our sample size will
have a power of > .90 to detect small to medium effect
sizes in a two-sided difference test with a type I error level
of 0.05 (calculated using G-Power®, [80,81]). Here, effect
sizes are classified according to Cohen’s recommendation
of the effect size d for t-tests with d = .2 considered small,
d = .5 medium, and d = .8 large effects [82].
For ensuring adherence to the longitudinal study

protocol, the families receive a financial incentive (€25)
and a small gift for the child at each assessment point.
Furthermore, we offer the families high flexibility in time
and date of appointments. To minimize the drop-out
rate, we send families information about first results, a
sticker with the corporate study design as well as Christmas
cards and offer e.g. lectures about nutrition and feeding.

The IFB AdiposityDiseases Leipzig
The presented research study is part of the Integrated
Research and Treatment Center (IFB) AdiposityDiseases
Leipzig. It is one of eight Integrated Research and Treat-
ment Centers in Germany funded by the Federal Minis-
try of Education and Research (BMBF). The aim is an
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interdisciplinary link of research and treatment to inte-
grate scientific findings as fast as possible in the clinical
process. The IFB AdiposityDiseases Leipzig includes 40
research projects which investigate different issues re-
lated to obesity. An international External Advisory
Board evaluates the research projects and the structural
design of the Integrated Research and Treatment Center.

Ethics approval
The study has been approved by the ethics committee of
the University of Leipzig, Germany (registration number
039-09/09032009). Parents are informed orally and in
written form about the contents and aims of the study
and have to give their written consent. All participation
is voluntary. None of the investigations is in any way
dangerous and no risk is associated with any tests used.

Data assessment
At each assessment point, we assess data on three levels:
the child, the parents, and the family. On the level of the
child, we collect data regarding their physical and psycho-
logical development either using age appropriate tests
and procedures or by parent-report. To assess data from
a person outside of the family we use reports of pre-
school teachers. On the level of the parents, we assess
physical variables as well as their psychological situation.
For this purpose, parents are interviewed and they fill in
questionnaires. On the level of the family, we measure
parents’ interaction with the child in a play and a feeding
situation which is video-taped in our research laboratory.

Instruments
In the following, variables and instruments are specified
and shortly described, beginning with (a) the level of the
child’s individual psychological and biological function-
ing. Table 1 gives an overview and indicates at which as-
sessment point the variables are assessed.
In order to assess the physical development of the child

we measure the height and weight at every assessment
point and derive BMI percentiles. The physical develop-
ment of height, weight and BMI percentiles since birth is
taken out of the “U-Heft”. The parents of each child in
Germany keep this official booklet including the routine
medical check-ups U1 (at birth), U2 (3rd until 10th day),
U3 (4th until 5th week), U4 (3rd until 4th month), U5 (6th

until 7th month), U6 (10th until 12th month), U7 (21st until
24th month) and U7a (34th until 36th month). The length
of sleep is assessed by parent report. The German version
of the Children’s Sleep Habits Questionnaire (CSHQ-DE)
is used to measure the quality of sleep [83,84]. To measure
the temperament of the child as one of the assessed psy-
chological variables, we use the very short forms of the In-
fant Behavior Questionnaire Revised, IBQ-R [85], the
Early Childhood Behavior Questionnaire, ECBQ [86] and
the Children’s Behavior Questionnaire, CBQ [87] depend-
ing on the age of the infant. Parents are asked to report on
specific behaviors during specific events during the last
week (IBQ-R), the last two weeks (ECBQ) or the last
6 months (CBQ). Factor analyses of ECBQ and CBQ re-
vealed a three-factor structure: Extraversion/Surgency,
Negative Affectivity, and Effortful Control. For the IBQ-R
a three factor solution emerged as well with the
dimensions of Positive Emotionality/Surgency, Negative
Affectivity, and Orienting/Regulatory Capacity. An inter-
view with the parents based on the criteria of the re-
vised version of the diagnostic classification of mental
health and developmental disorders of infancy and early
childhood ZERO TO THREE is used to assess regula-
tion disorders, sleep behavior disorders, feeding behavior
disorders, depression, anxiety and other psychological
symptoms [88]. Furthermore, in order to assess behav-
ioral problems in the children, we ask their parents and
kindergarten teachers to fill in the Child Behavior Check-
list (CBCL/1.5–5) by Achenbach and Rescorla [89] for
children aged 18 months to 5 years. In this revision of the
1992 checklist for children aged 2–3 years [90], 99 specific
child behaviors are rated on a 3 point Likert scale (0 = not
true, 1 = somewhat or sometimes true, or 2 = very true or
often true). We additionally ask parents and kindergarten
teachers to report on children’s peer relationship problems
and prosocial behavior by using the homonymous scales
of the Strength and Difficulties Questionnaire [91,92] and
the social-emotional competence with the corresponding
scale of the German questionnaire VBV 3–6 [93]. We also
test children’s emotion understanding with the Test of
Emotion Comprehension [94,95]. The child’s eating be-
havior is assessed with the Children’s Eating Behaviour
Questionnaire (CEBQ), a parent-rated instrument meas-
uring eight dimensions of eating style in children [96].
Included dimensions are responsiveness to food, enjoy-
ment of food, satiety responsiveness, slowness in eating,
fussiness, emotional overeating, emotional undereating
and desire for drinks. Additionally, we obtain parental
reports on the early nutrition of the child including the
duration of breastfeeding, the time of weaning, the dur-
ation of bottle feeding, and the time of introducing solid
foods as well as on the child’s activities, media use,
and lifestyle. We use a questionnaire with self-generated
questions from the PEB study [97]. Furthermore, we
assess the child’s behavioral regulation, including in-
hibitory control, attention, and working memory, with
the Head-Toes-Knees-Shoulders (HTKS) task [98]. The
HTKS was developed as a more complex and extended
version of the Head-to-Toes task [99,100] which asks
children to perform the opposite of a dominant response
to four different oral commands (“touch your head”,
“touch your toes”, “touch your knees” and “touch your
shoulders”). Child’s ability to delay gratification is measured



Table 1 Assessment of child’s individual psychological and biological functioning

Variable Method of data collection Assessment point

t1 t2 t3

Height and weight Measurement in the lab x x x

Physical development Copy from the “U-Heft” x x x

Length of sleep Self-generated questions x x x

Quality of sleep German version of Children’s Sleep Habits Questionnaire (CSHQ-DE) x

Temperament Infant Behavior Questionnaire Revised (IBQ-R) x x

Early Childhood Behavior Questionnaire (ECBQ) x x

Children’s Behavior Questionnaire (CBQ) x x

Psychological symptoms Interview based on criteria of the diagnostic classification of mental health and
developmental disorders of infancy and early childhood ZERO TO THREE (revised)

x x x

Child Behavior Checklist (CBCL/1.5–5), parents version x x x

Caregiver-Teacher Report Form (C-TRF/1.5–5) x x

Peer relationship problems and Prosocial behavior Corresponding scales of the Strength and Difficulties Questionnaire (SDQ),
for parents and kindergarten teachers

x X

Social-emotional competence Corresponding scale of the German questionnaire „Verhaltensbeurteilungsbogen
für Vorschulkinder“ (VBV 3–6), for parents and kindergarten teachers

x x

Emotion understanding Test of emotion comprehension x

Eating behavior Children’s Eating Behaviour Questionnaire (CEBQ) x x

Early nutrition Questionnaire with self-generated questions x x x

Activity, media use, lifestyle Questionnaire with self-generated questions from the PEB study x x

Behavioral regulation Head-Toes-Knees-Shoulders Task (HTKS) x

Delay of gratification Marshmallow Test x
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with the Marshmallow Test by Walter Mischel [101].
We use a modified Marshmallow Test: The experimenter
presents a desired chocolate waffle to the child. Then the
experimenter informs the child that he/she will get an
additional chocolate waffle if he/she waits to eat until the
experimenter returns. The experimenter leaves the room
and observes the child through a mirror and returns after
the child has taken the waffle, but not later than after15
minutes with the additional chocolate waffle. The child’s
behavior is video-taped. Afterwards times of delay until
eating, looking, touching, and licking the object are
measured.
On (b) the level of the parental functioning (see

Table 2) we measure parents’ height and weight (for
mothers at the earliest at 6 months after birth to allow
weight stabilization). Mothers’ weight before and during
pregnancy and health problems during pregnancy includ-
ing the occurrence of gestational diabetes or complica-
tions are assessed by using the expectant mothers’ record
of prenatal and natal care (“Mutterpass”). To assess par-
ents’ attitudes to feeding the Maternal Feeding Attitudes
Scale (MFA) is used [102]. The scale (10 items) was devel-
oped in order to “measure psychological factors that may
affect infant feeding and thus “confound” the relationship
between feeding and subsequent obesity“ [102]. Further-
more, a screening for mental disorders and psychosocial
stressors is performed with the German version of the
Patient Health Questionnaire (PHQ), which refers to
diagnostic criteria from the DSM-IV [103]. In addition,
we assess the body-image of the parents with the Multi-
dimensional Body Self-Relations Questionnaire, which
includes affective, cognitive, and behavioral components
[104]. The 34-item version consists of five subscales:
Appearance Evaluation, Appearance Orientation, Body
Areas Satisfaction, Overweight Preoccupation, and Self-
Classified Weight. In order to assess parenting stress, we
use the short form of the Parenting Stress Index, Third
Edition (PSI:3) which is a 36-item questionnaire consisting
of three scales: Parental Distress, Parent–child Dysfunc-
tional Interaction, and Difficult Child [105]. The German
items were taken from the German version of the PSI by
Hofecker and colleagues [106]. To assess the parental life-
style, we adapted the Leipziger Lebensstil-Fragebogen für
Jugendliche (LLfJ) [107] which is a lifestyle questionnaire
for adolescents in order to use it for adults. Parents also
report on their parenting practices. For this purpose we
use the adapted German version of the Parenting Prac-
tices Questionnaire [108,109] which consists of three
dimensions (authoritarian, authoritative, permissive). Fur-
thermore, parents report on their satisfaction with life by
filling in the Satisfaction with Life Scale (SWLS), a self-
report questionnaire including five items [110], and on



Table 2 Assessment of parental functioning

Variable Method of data collection Assessment point

t1 t2 t3

Height and weight Measurement in the lab x x x

Mothers’ weight before and during pregnancy,
problems during pregnancy

Copy from the “Mutterpass” x

Attitudes to feeding Maternal Feeding Attitudes Scale (MFA) x

Mental disorders German version of the Patient Health Questionnaire (PHQ) x x x

Body-image Multidimensional Body Self-Relations Questionnaire x

Stress Short form of the Parenting Stress Index, Third Edition (PSI:3) x x x

Lifestyle adapted version of the Leipziger Lifestyle questionnaire for adolescents (LLfJ) x x

Parenting practices Adapted German version of the Parenting Practices Questionnaire x x

Satisfaction with Life Satisfaction with Life Scale (SWLS) x x

Global self-esteem Rosenberg Self-Esteem Scale (RSE) x

Eating style Dutch Eating Behaviour Questionnaire (DEBQ) x x

Feeding style German Questionnaire “Instrument zur Erfassung elterlicherSteuerungsstrategien in
der Essenssituation” (ISS), based on the Child Feeding Questionnaire (CFQ) and
Caregiver's Feeding Styles Questionnaire (CFSQ)

x x

Caregiver's Feeding Styles Questionnaire (CFSQ)

Emotion recognition and understanding German version of the Toronto Alexithymia Scale (TAS-26) x

German version of the MSCEIT (Subscales C and G) x

Decoding facial expressions of emotions x

Infant Facial Expressions of Emotion from Looking at Pictures (IFEEL) x

Mothers’ reflective functioning Adult attachment interview with the coding system by Fonagy and colleagues x
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their self-esteem by answering the 10 items of the
Rosenberg Self-Esteem Scale (RSE) which is the most
used, analyzed, and empirically validated instrument
to assess global self-esteem [111,112]. The assessment
of parental eating style is performed with the Dutch
Eating Behaviour Questionnaire (DEBQ) which contains
33 items measuring three subscales: Restrained Eating
with 10 items, Emotional Eating with 13 items, and
External Eating with 10 items [113]. A revised German
version is available [114]. Additionally, we measure the
parental feeding style with a questionnaire by Kröller
and Warschburger (2009) [115] which is besides self-
constructed items based on translated items of the Child
Feeding Questionnaire (CFQ) [116] and the Caregiver's
Feeding Styles Questionnaire (CFSQ) [117]. The 6 follow-
ing factors were derived: restriction monitoring, pressure,
rewarding, child’s control, and modelling [115,118]. To
assess aspects of parents’ emotion recognition and under-
standing, we use the German version of the Toronto
Alexithymia Scale [119,120] which is a self-report ques-
tionnaire consisting of three subscales: Difficulty identify-
ing feelings, Difficulty describing feelings, and Externally
oriented thinking. Furthermore, we use the subscales C
and G of the German version of the Mayer-Salovey-
Caruso Emotional Intelligence Test (MSCEIT, [121,122]) as
well as an experimental task for decoding facial expressions
of emotions using pictures from the Radboud Faces Data-
base [123]. Additionally, we assess parental perception and
interpretation of infants’ emotion by using the Infant Facial
Expressions of Emotion from Looking at Pictures (IFEEL
Pictures, [124]). Moreover, an interview with the mothers
gives information about mothers’ mentalization (mothers’
reflective functioning) quality. Therefore, we use the semi-
structered Adult Attachment Interview [125] and the
coding system by Fonagy and colleagues [126].
On (c) the level of the family and parent–child interaction

(see Table 3) socioeconomic status with the categories
“Low”, “Middle”, and “High” is assessed with the Winkler
Index for social classes. The index takes into account
parents’ education, professional training, profession, and
household income [127]. Furthermore, mothers and fathers
rate the familial relationships using the corresponding
dimension of the German adaption of the Family Envir-
onment Scale [128-130]. It applies 18 items which consti-
tute the subscales Cohesion, Expressiveness, and Conflict.
The mother-child as well as the father-child interactions
during feeding is video-taped and rated with the Feeding
Scale by Chatoor and colleagues [131]. This scale can be
used for infants and toddlers from 1 month to 3 years and
consists of the following subscales: Dyadic Reciprocity,
Dyadic Conflict, Talk and Distraction, Struggle for Con-
trol, and Maternal Non-Contingency. To assess emotional



Table 3 Assessment of family variables and parent–child interaction

Variable Method of data collection Assessment point

t1 t2 t3

Socioeconomic status Winkler index x x x

Familial relationships German adaption of the family environment scales x x x

Feeding interactions Chatoor feeding scale x

Emotional availability Emotional availability scales, 4th edition x

Mother-child-attachment Attachment Q-Sort (AQS) after observing at home for two hours x
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availability, the interactions of mothers and fathers with
their children during playing are video-taped and rated
using the Emotional Availability Scales, 4th edition [132,133].
These scales assess six dimensions, four on the adult side:
Sensitivity, Structuring, Nonintrusiveness, and Nonhostility
as well as two on the child side: Responsiveness to adult
and Involvement of adult. On top of that we evaluate
mother-child-attachment. A subsample of mothers with
their children is observed for two hours at home. After-
wards, the trained observer completes the 90 items of
the Attachment Q-Sort (AQS, [134]) about the child’s
behavior.

Statistical analyses
We will test cumulative and mediating models. Cumula-
tive means that, for example, parental obesity and paren-
tal stress are additive risk factors in their effect on the
child’s weight development. On the other hand, mediation
would mean that one risk factor (e.g. parental obesity)
leads to another factor (e.g. a certain parental interactional
behavior) which then leads to children’s obesity.
For confirmatory analyses, group comparisons between

obese and normal weight parents will be analyzed using
Likelihood Ratio Chi2-tests for dichotomous or categorical
variables and t-tests for continuous variables. Nonpara-
metric tests such as Mann–Whitney U-tests may be
applied if variables are not normally distributed. Risk fac-
tor models will be built using logistic regressions. The
main effect model will be specified first, and the import-
ance of additional factors will be evaluated subsequently
by comparison with the main factor model and tests of
improvement of model fit. Odds ratios and measures
of effect sizes will be computed. Structural equation
modelling techniques [135] will be applied to investigate
the mediating mechanisms specified above. Path models
with and without the mediating factors will be evaluated
and an integrated multivariate model will be built and
tested.
In addition to the confirmatory analyses, the longitu-

dinal data set with its comprehensive assessments on the
physical, psychological, family and behavioral (video) level
of parents and children provides a unique opportunity
for exploratory and hypotheses generating analyses. In
particular, we are interested in correlates and predictors,
risk and protective factors for childhood overweight/
obesity beyond those expressed in a priori hypotheses.
We will perform three subsets of analyses: first, com-
paring four groups that are defined by all possible com-
binations of overweight/obese and normal weight children
and parents, second, comparing overweight/obese vs.
normal weight children within children with obese
parents, and third, comparing children with one vs. two
obese parents. However, sample size in any of these sub-
sets may be too small to perform statistical tests and to
provide p-values. In this case, summary statistics such as
means and standard deviations, medians and quartile
ranges, or proportions with confidence intervals will be
calculated to describe the data. If sample size is suffi-
cient, to test for group differences, analyses of variance
(or nonparametric Kruskal-Wallis H-tests) or t-tests (or
nonparametric Mann–Whitney U-tests) will be used.
Here, special attention will be paid to account for mul-
tiple testing. Appropriate techniques include Bonferroni
adjustments or methods developed by Holm [136]. To
explore multivariate models, logistic or linear regressions
will be performed. Factor analyses will be applied to re-
duce the number of potential predictors prior to build-
ing regression models.
Discussion
The main strength of the planned study is the prospective
longitudinal investigation of physical and psychological
development of young children at overweight risk taking
into account risk and protective factors on the level of the
child, the parents and the family. The multi-informant
approach is another strength. We assess data from
mothers, fathers, and preschool teachers. Besides mothers,
fathers give information on familial conditions which is
rarely studied so far. Moreover, observational data permits
an objective measurement of parents’ interaction with the
child in a play and a feeding situation that goes beyond
parents’ evaluations. The longitudinal study design allows
cross-sectional analyses and statements after each assess-
ment point as well as the analysis of the developmental
trajectories and evaluation of the risk factor which predict
the development of overweight and obesity after the third
assessment point.



Grube et al. BMC Public Health 2013, 13:1193 Page 9 of 12
http://www.biomedcentral.com/1471-2458/13/1193
There are also limitations to the study. First, the chil-
dren in the sample are not all of the same age – they are
between 6 and 47 months at the first assessment point.
Therefore, we need to take age into account when inter-
preting the results. However, as the study with the three
assessment points (approximately one year apart) extends
over a relatively long period, we assess children from
6 months to 5;11 years; months which is significant in
terms of development of the children. Second, the families
of the risk group are recruited because they have at least
one obese parent. This may result in very different family
constellations; for instance, it could be the mother or the
father who is obese, both parents could be obese, or one
of them overweight, each constellation may have different
consequences for the child’s weight or mental develop-
ment. Depending on the resulting distribution of sub-
groups, the sample size might be too small to test for all
subgroup differences. Third, prior research has identified
a number of barriers in recruiting families for obesity
clinical trials [137,138] and willingness to participate in
obesity studies seems to be low [139,140]. Therefore, it
is challenging to avoid a self-selection bias.
The clinical implication of our study is that the results

and the risk factors identified might provide a rationale
for the creation of an early prevention or treatment pro-
gram for obese parents with their infants and toddlers.

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions
All authors have made substantive intellectual contributions to this project.
KvK is the principal investigator and has overall responsibility for the study.
He conceived and designed the study with the collaborating investigators
AMK and MG. They guided the development of the study protocol until
presentation to the international External Advisory Board, responded to
reviewer’s comments and worked out the successful ethics proposal. VW and
SB have been involved in the development of the study from conception to
current practice and were as well as AK and KHM actively involved in
coordination, recruitment and establishment of the cohort. AK was
responsible for those parts of the study regarding attachment and
mentalization measures. All authors contributed to the manuscript of the
study protocol and approved the final manuscript.

Acknowledgements
This work was supported by the Integrated Research and Treatment Center
(IFB) AdiposityDiseases Leipzig. The IFB is funded by means of the German
Federal Ministry of Education and Research (BMBF, FKZ: 01EO1001). The
authors are extremely thankful to the IFB administration, the study research
team and the families taking part in this study.

Received: 14 November 2013 Accepted: 9 December 2013
Published: 17 December 2013

References
1. Ogden CL, Carroll MD, Curtin LR, McDowell MA, Tabak CJ, Flegal KM:

Prevalence of overweight and obesity in the United States, 1999–2004.
JAMA 2006, 295:1549–1555.

2. Ogden CL, Carroll MD, Flegal KM: High body mass index for age among
US children and adolescents, 2003–2006. JAMA 2008, 299:2401–2405.

3. Agras WS, Hammer LD, McNicholas F, Kraemer HC: Risk factors for
childhood overweight: A prospective study from birth to 9.5 years.
J Pediatr 2004, 145:20–25.
4. Ferraro KF, Thorpe, Roland J Jr, Wilkinson JA: The life course of severe
obesity: does childhood overweight matter? J Gerontol B Psychol Sci Soc
Sci 2003, 58:110–119.

5. Serdula MK, Ivery D, Coates RJ, Freedman DS, Williamson DF, Byers T:
Do obese children become obese adults? A review of the literature.
Prev Med 1993, 22:167–177.

6. Jackson Y, Dietz WH, Sanders C, Kolbe LJ, Whyte JJ, Wechsler H, Schneider BS,
McNally LA, Charles-Azure J, Vogel-Taylor M, Starke-Reed P, van Hubbard S,
Johnson-Taylor WL, Troiano RP, Donato K, Yanovski S, Kuczmarski RJ,
Haverkos L, McMurry K, Wykoff RF, Woo V, Noonan AS, Rowe J, McCarty K,
Spain CB: Summary of the 2000 Surgeon General's listening session: toward a
national action plan on overweight and obesity. Obes Res 2002, 10:1299–1305.

7. Ogden CL, Carroll MD, Kit BK, Flegal KM: Prevalence of obesity and trends
in body mass index among US children and adolescents, 1999–2010.
JAMA 2012, 307:483–490.

8. Bennett B, Sothern MS: Diet, exercise, behavior: the promise and limits of
lifestyle change. Semin Pediatr Surg 2009, 18:152–158.

9. Kurth B, Schaffrath Rosario A: Übergewicht und Adipositas bei Kindern
und Jugendlichen in Deutschland. Bundesgesundheitsbl 2010, 53:643–652.

10. Wabitsch M: Kinder und Jugendliche mit Adipositas in Deutschland.
Aufruf zum Handeln. Bundesgesundheitsbl 2004, 47:251–255.

11. Gray WN, Kahhan NA, Janicke DM: Peer victimization and pediatric
obesity: a review of the literature. Psychol Sch 2009, 46:720–727.

12. Hayden-Wade HA, Stein RI, Ghaderi A, Saelens BE, Zabinski MF, Wilfley DE:
Prevalence, characteristics, and correlates of teasing experiences among
overweight children vs. non-overweight peers. Obes Res 2005,
13:1381–1392.

13. World Health Organization: Media Centre: Obesity and overweight. Fact sheet
N°311. http://www.who.int/mediacentre/factsheets/fs311/en/.

14. Cole TJ, Bellizzi MC, Flegal KM, Dietz WH: Establishing a standard definition
for child overweight and obesity worldwide: international survey.
BMJ 2000, 320:1240–1243.

15. Poskitt EM: Defining childhood obesity: the relative body mass index
(BMI). European Childhood Obesity group. Acta Paediatr 1995, 84:961–963.

16. Kromeyer-Hauschild K, Wabitsch M, Kunze D, Geller F, Geiß HC, Hesse V,
Von HA, Jaeger U, Johnsen D, Korte W, Menner K, Müller G, Müller JM,
Niemann-Pilatus A, Remer T, Schaefer F, Wittchen H, Zabransky S, Zellner K,
Ziegler A, Hebebrand J: Perzentile für den Body-mass- Index für das
Kindes- und Jugendalter unter Heranziehung verschiedener deutscher
Stichproben. Monatsschr Kinderheilkd 2001, 149:807–818.

17. Danielzik S, Czerwinski-Mast M, Langnase K, Dilba B, Muller MJ: Parental
overweight, socioeconomic status and high birth weight are the major
determinants of overweight and obesity in 5–7 y-old children: baseline
data of the Kiel Obesity Prevention Study (KOPS). Int J Obes Relat Metab
Disord 2004, 28:1494–1502.

18. Stettler N, Zemel BS, Kumanyika S, Stallings VA: Infant weight gain and
childhood overweight status in a multicenter, cohort study. Pediatrics 2002,
109:194–199.

19. Yang Z, Huffman SL: Nutrition in pregnancy and early childhood and
associations with obesity in developing countries. Matern Child Nutr 2013,
9(Suppl 1):105–119.

20. Stunkard AJ, Foch TT, Hrubec Z: A twin study of human obesity. JAMA 1986,
256:51–54.

21. Stunkard AJ, Harris JR, Pedersen NL, McClearn GE: The body-mass index of
twins who have been reared apart. N Engl J Med 1990, 322:1483–1487.

22. Dubois L, Girard M, Girard A, Tremblay R, Boivin M, Perusse D: Genetic and
environmental influences on body size in early childhood: a twin
birth-cohort study. Twin Res Hum Genet 2007, 10:479–485.

23. Demerath EW, Choh AC, Czerwinski SA, Lee M, Sun SS, Chumlea WC, Duren D,
Sherwood RJ, Blangero J, Towne B, Siervogel RM: Genetic and environmental
influences on infant weight and weight change: the Fels Longitudinal
Study. Am J Hum Biol 2007, 19:692–702.

24. Hebebrand J, Wermter A, Hinney A: Adipositas. Genetik und Gen-Umwelt-
Interaktionen. Monatsschr Kinderheilkd 2004, 152:870–876.

25. Speliotes EK, Willer CJ, Berndt SI, Monda KL, Thorleifsson G, Jackson AU,
Lango Allen H, Lindgren CM, Luan J, Magi R, Randall JC, Vedantam S,
Winkler TW, Qi L, Workalemahu T, Heid IM, Steinthorsdottir V, Stringham HM,
Weedon MN, Wheeler E, Wood AR, Ferreira T, Weyant RJ, Segre AV, Estrada K,
Liang L, Nemesh J, Park J, Gustafsson S, Kilpelainen TO, et al: Association
analyses of 249,796 individuals reveal 18 new loci associated with body
mass index. Nat Genet 2010, 42:937–948.

http://www.who.int/mediacentre/factsheets/fs311/en/


Grube et al. BMC Public Health 2013, 13:1193 Page 10 of 12
http://www.biomedcentral.com/1471-2458/13/1193
26. Eriksson J, Forsen T, Osmond C, Barker D: Obesity from cradle to grave.
Int J Obes Relat Metab Disord 2003, 27:722–727.

27. Strauss RS, Pollack HA: Epidemic increase in childhood overweight,
1986–1998. JAMA 2001, 286:2845–2848.

28. Whitaker RC, Wright JA, Pepe MS, Seidel KD, Dietz WH: Predicting obesity
in young adulthood from childhood and parental obesity. N Engl J Med
1997, 337:869–873.

29. Jacobson P, Torgerson JS, Sjostrom L, Bouchard C: Spouse resemblance in
body mass index: effects on adult obesity prevalence in the offspring
generation. Am J Epidemiol 2007, 165:101–108.

30. Fogelholm M: How physical activity can work? Int J Pediatr Obes 2008,
3(Suppl 1):10–14.

31. Galani C, Schneider H: Prevention and treatment of obesity with lifestyle
interventions: review and meta-analysis. Int J Public Health 2007, 52:348–359.

32. Lampert T, Mensink GBM, Romahn N, Woll A: Körperlich-sportliche
Aktivität von Kindern und Jugendlichen in Deutschland.
Bundesgesundheitsbl. 2007, 50:634–642.

33. Lampert T, Mensink GBM, Ziese T: Sport und Gesundheit bei Erwachsenen
in Deutschland. Bundesgesundheitsbl 2005, 48:1357–1364.

34. Spitzer M: Macht Fernsehen dick? Nervenheilkunde 2005, 24:66–72.
35. Baur J, Burrmann U, Maaz K: Verbreitet sich das "Stubenhocker-Phänomen"?

Zur Verkoppelung von Mediennutzung und Sportaktivitäten in der
Lebensführung von Jugendlichen. Z Soziol Erz Sozial 2004, 24:73–89.

36. Burke V, Beilin LJ, Durkin K, Stritzke, Werner GK, Houghton S, Cameron CA:
Television, computer use, physical activity, diet and fatness in Australian
adolescents. Int J Pediatr Obes 2006, 1:248–255.

37. Owen CG, Martin RM, Whincup PH, Smith GD, Cook DG: Effect of infant
feeding on the risk of obesity across the life course: a quantitative
review of published evidence. Pediatrics 2005, 115:1367–1377.

38. Sloan S, Gildea A, Stewart M, Sneddon H, Iwaniec D: Early weaning is
related to weight and rate of weight gain in infancy. Child Care Health
Dev 2007, 34:59–64.

39. Arenz S, Ruckerl R, Koletzko B, Von KR: Breast-feeding and childhood
obesity–a systematic review. Int J Obes Relat Metab Disord 2004,
28:1247–1256.

40. Nicklas TA, Hayes D: Position of the American Dietetic Association:
nutrition guidance for healthy children ages 2 to 11 years. J Am Diet
Assoc 2008, 108:1038–1047.

41. Tanofsky-Kraff M, Haynos AF, Kotler LA, Yanovski SZ, Yanovski JA:
Laboratory-based studies of eating among children and adolescents.
Curr Nutr Food Sci 2007, 3:55–74.

42. Parsons TJ, Power C, Logan S, Summerbell CD: Childhood predictors of
adult obesity: a systematic review. Int J Obes Relat Metab Disord 1999,
23(Suppl 8):1–107.

43. Berkowitz RI, Agras WS, Korner AF, Kraemer HC, Zeanah CH: Physical
activity and adiposity: a longitudinal study from birth to childhood.
J Pediatr 1985, 106:734–738.

44. Klesges RC, Klesges LM, Eck LH, Shelton ML: A longitudinal analysis of
accelerated weight gain in preschool children. Pediatrics 1995,
95:126–130.

45. Robinson TN: Reducing children's television viewing to prevent obesity:
a randomized controlled trial. JAMA 1999, 282:1561–1567.

46. Carey WB, Hegvik RL, McDevitt SC: Temperamental factors associated with
rapid weight gain and obesity in middle childhood. J Dev Behav Pediatr
1988, 9:194–198.

47. Wells JC, Stanley M, Laidlaw AS, Day JM, Stafford M, Davies PS: Investigation
of the relationship between infant temperament and later body
composition. Int J Obes Relat Metab Disord 1997, 21:400–406.

48. Birch LL, Fisher JO: Mothers' child-feeding practices influence daughters'
eating and weight. Am J Clin Nutr 2000, 71:1054–1061.

49. Drucker RR, Hammer LD, Agras WS, Bryson S: Can mothers influence their
child's eating behavior? J Dev Behav Pediatr 1999, 20:88–92.

50. Johnson SL, Birch LL: Parents' and children's adiposity and eating style.
Pediatrics 1994, 94:653–661.

51. Sekine M, Yamagami T, Hamanishi S, Handa K, Saito T, Nanri S, Kawaminami K,
Tokui N, Yoshida K, Kagamimori S: Parental obesity, lifestyle factors and
obesity in preschool children: results of the Toyama Birth Cohort study.
J Epidemiol 2002, 12:33–39.

52. Graziano PA, Calkins SD, Keane SP: Toddler self-regulation skills predict risk
for pediatric obesity. Int J Obes (Lond) 2010, 34:633–641.
53. Schlam TR, Wilson NL, Shoda Y, Mischel W, Ayduk O: Preschoolers' delay of
gratification predicts their body mass 30 years later. J Pediatr 2013,
162:90–93.

54. Anderson SE, Gooze RA, Lemeshow S, Whitaker RC: Quality of early
maternal-child relationship and risk of adolescent obesity. Pediatrics 2012,
129:132–140.

55. Erhart M, Hölling H, Bettge S, Ravens-Sieberer U, Schlack R: Der Kinder- und
Jugendgesundheitssurvey (KiGGS): Risiken und Ressourcen für die
psychische Entwicklung von Kindern und Jugendlichen. Bundesgesundheitsbl
2007, 50:800–809.

56. Kestila L, Rahkonen O, Martelin T, Lahti-Koski M, Koskinen S: Do childhood
social circumstances affect overweight and obesity in early adulthood?
Scand J Public Health 2009, 37:206–219.

57. Bayer JK, Sanson AV, Hemphill SA: Children’s moods, fears, and worries:
development of an early childhood parent questionnaire. J Emot Behav
Disord 2006, 14:41–49.

58. Luby JL, Belden AC, Spitznagel E: Risk factors for preschool depression:
the mediating role of early stressful life events. J Child Psychol Psychiatry
2006, 47:1292–1298.

59. Ravens-Sieberer U, Wille N, Bettge S, Erhart M: Psychische Gesundheit von
Kindern und Jugendlichen in Deutschland. Bundesgesundheitsbl. 2007,
50:871–878.

60. Abidin RR: The Determinants of parenting behavior. J Clin Child Psychol
1992, 21:407–412.

61. Mann-Luoma R, Goldapp C, Khaschei M, Lamersm L, Milinski B: Integrierte
Ansätze zu Ernährung. Bewegung und Stressbewältigung.
Bundesgesundheitsbl. 2002, 45:952–959.

62. Sinha R, Jastreboff AM: Stress as a common risk factor for obesity and
addiction. Biol Psychiatry 2013, 73:827–835.

63. Francis LA, Birch LL: Maternal weight status modulates the effects of
restriction on daughters' eating and weight. Int J Obes (Lond) 2005,
29:942–949.

64. Elfhag K, Lundh L: TAS-20 alexithymia in obesity, and its links to
personality. Scand J Psychol 2007, 48:391–398.

65. Fukunishi I, Kaji N: Externally oriented thinking of obese men and
women. Psychol Rep 1997, 80:219–224.

66. Pinna F, Lai L, Pirarba S, Orru W, Velluzzi F, Loviselli A, Carpiniello B: Obesity,
alexithymia and psychopathology: a case–control study. Eat Weight
Disord 2011, 16:164–170.

67. Adami GF, Campostano A, Ravera G, Leggieri M, Scopinaro N: Alexithymia
and body weight in obese patients. Behav Med 2001, 27:121–126.

68. Baldaro B, Balsamo A, Caterina R, Fabbrici C, Cacciari E, Trombini G:
Decoding difficulties of facial expression of emotions in mothers of
children suffering from developmental obesity. Psychother Psychosom
1996, 65:258–261.

69. Baldaro B, Rossi N, Caterina R, Codispoti M, Balsamo A, Trombini G: Deficit
in the discrimination of nonverbal emotions in children with obesity and
their mothers. Int J Obes Relat Metab Disord 2003, 27:191–195.

70. Herpertz S, Burgmer R, Stang A, De ZM, Wolf AM, Chen-Stute A, Hulisz T,
Jockel KH, Senf W: Prevalence of mental disorders in normal-weight and
obese individuals with and without weight loss treatment in a German
urban population. J Psychosom Res 2006, 61:95–103.

71. Taylor VH, Forhan M, Vigod SN, McIntyre RS, Morrison KM: The impact of
obesity on quality of life. Best Pract Res Clin Endocrinol Metab 2013,
27:139–146.

72. Ackard DM, Neumark-Sztainer D, Story M, Perry C: Overeating among
adolescents: prevalence and associations with weight-related
characteristics and psychological health. Pediatrics 2003, 111:67–74.

73. Erermis S, Cetin N, Tamar M, Bukusoglu N, Akdeniz F, Goksen D: Is obesity a
risk factor for psychopathology among adolescents? Pediatr Int 2004,
46:296–301.

74. Fonseca H, Matos MG, Guerra A, Pedro JG: Are overweight and obese
adolescents different from their peers? Int J Pediatr Obes 2009, 4:166–174.

75. Goodman E, Whitaker RC: A prospective study of the role of depression in
the development and persistence of adolescent obesity. Pediatrics 2002,
110:497–504.

76. Stunkard AJ, Faith MS, Allison KC: Depression and obesity. Biol Psychiatry
2003, 54:330–337.

77. Wardle J, Cooke L: The impact of obesity on psychological well-being.
Best Pract Res Clin Endocrinol Metab 2005, 19:421–440.



Grube et al. BMC Public Health 2013, 13:1193 Page 11 of 12
http://www.biomedcentral.com/1471-2458/13/1193
78. Erickson SJ, Robinson TN, Haydel KF, Killen JD: Are overweight children
unhappy?: body mass index, depressive symptoms, and overweight
concerns in elementary school children. Arch Pediatr Adolesc Med 2000,
154:931–935.

79. Roth B, Munsch S, Meyer A, Winkler Metzke C, Isler E, Steinhausen HC,
Schneider S: Die psychische Befindlichkeit übergewichtiger Kinder. Z Kinder
Jugendpsychiatr Psychother 2008, 36:163–176.

80. Erdfelder E, Faul F, Buchner A: GPOWER: a general power analysis
program. Behav Res Methods Instrum Comput 1996, 28:1–11.

81. Faul F, Erdfelder E, Lang A, Buchner A: G*Power 3: a flexible statistical
power analysis program for the social, behavioral, and biomedical
sciences. Behav Res Methods 2007, 39:175–191.

82. Cohen J: Statistical power analysis for the behavioral sciences. Hillsdale,
New Jersey: Lawrence Erlbaum Associates; 1988.

83. Owens JA, Spirito A, McGuinn M: The Children's Sleep Habits
Questionnaire (CSHQ): psychometric properties of a survey instrument
for school-aged children. Sleep 2000, 23:1043–1051.

84. Schlarb AA, Schwerdtle B, Hautzinger M: Validation and psychometric
properties of the German version of the Children’s Sleep Habits
Questionnaire (CSHQ-DE). Somnologie 2010, 14:260–266.

85. Gartstein MA, Rothbart MK: Studying infant temperament via the revised
infant behavior questionnaire. Infant Behav Dev 2003, 166:1–23.

86. Putnam SP, Gartstein MA, Rothbart MK: Measurement of fine-grained
aspects of toddler temperament: the early childhood behavior questionnaire.
Infant Behav Dev 2006, 29:386–401.

87. Rothbart MK, Ahadi SA, Hershey KL, Fisher P: Investigations of temperament
at three to seven years: the Children's behavior questionnaire. Child Dev
2001, 72:1394–1408.

88. ZERO TO THREE: Diagnostic classification of mental health and developmental
disorders of infancy and early childhood (rev.). Washington DC: Zero to Three
Press; 2005.

89. Achenbach TM, Rescorla LA: Manual for the ASEBA preschool forms & profiles.
Burlington, VT: University of Vermont; 2000.

90. Achenbach TM: Manual for the Child Behavior Checklist/2-3 and 1992 profile.
Burlington, VT: University of Vermont; 1992.

91. Goodman R: The Strengths and Difficulties Questionnaire: a research
note. J Child Psychol Psychiatry 1997, 38:581–586.

92. Woerner W, Becker A, Friedrich C, Klasen H, Goodman R, Rothenberger A:
Normierung und Evaluation der deutschen Elternversion des Strengths
and Difficulties Questionnaire (SDQ): Ergebnisse einer repräsentativen
Felderhebung. Z Kinder Jugendpsychiatr Psychother 2002, 30:105–112.

93. Döpfner M, Berner W, Fleischmann T, Schmidt M: Verhaltensbeurteilungsbogen
für Vorschulkinder (VBV 3–6). Beltz: Weinheim; 1993.

94. Pons F, Harris P: Test of Emotion Comprehension: TEC. Oxford: University of
Oxford; 2000.

95. Janke B: Skala zur Erfassung des Emotionswissens für 3- bis 10-jährige Kinder.
Heidelberg: Pädagogische Hochschule; 2006.

96. Wardle J, Guthrie CA, Sanderson S, Rapoport L: Development of the
children's eating behaviour questionnaire. J Child Psychol Psychiatry 2001,
42:963–970.

97. Plattform Ernährung und Bewegung e.V: Ausgewählte Ergebnisse der
Befragung zum Ernährungs- und Bewegungsverhalten in jungen Familien.
[http://pebonline.de/uploads/tx_ernaehrungundbewegung/
Studie_Junge_Eltern_zum_Download.pdf.

98. Ponitz CC, McClelland MM, Matthews JS, Morrison FJ: A structured
observation of behavioral self-regulation and its contribution to
kindergarten outcomes. Dev Psychol 2009, 45:605–619.

99. McClelland MM, Cameron CE, Connor CM, Farris CL, Jewkes AM, Morrison FJ:
Links between behavioral regulation and preschoolers' literacy, vocabulary,
and math skills. Dev Psychol 2007, 43:947–959.

100. Ponitz CC, McClelland MM, Jewkes AM, Connor CM, Farris CL, Morrison FJ:
Touch your toes! Developing a direct measure of behavioral regulation
in early childhood. Early Child Res Q 2008, 23:141–158.

101. Mischel W, Shoda Y, Rodriguez MI: Delay of gratification in children.
Science 1989, 244:933–938.

102. Kramer MS, Barr RG, Leduc DG, Boisjoly C, Pless IB: Maternal psychological
determinants of infant obesity. Development and testing of two new
instruments. J Chronic Dis 1983, 36:329–335.

103. Spitzer RL, Kroenke K, Williams JB: Validation and utility of a self-report
version of PRIME-MD: the PHQ primary care study. Primary care
evaluation of mental disorders. Patient health questionnaire. JAMA 1999,
282:1737–1744.

104. Cash T: The Multidimensional Body-Self Relations Questionnaire. Users’ manual
[http://www.body-images.com].

105. Abidin RR: The Parenting Stress Index (3rd ed.). Professional manual. Odessa,
FL: Psychological Assessment Resources, Inc.; 1995.

106. Hofecker Fallahpour M, Benkert T, Riecher-Rössler A, Stieglitz R: Elternschaft
und Belastungserleben: Psychometrische Überprüfung des Parenting-Stress-
Index (PSI) an einer deutschsprachigen Stichprobe. Psychother Psychosom
Med Psychol 2009, 59:224–233.

107. Beckert-Zieglschmid C, Brähler E: Der Leipziger Lebensstilfragebogen für
Jugendliche (LLfJ). Ein kultursoziologisches Instrument zur lebensstilbasierten
Arbeit mit Jugendlichen. Göttingen: Vandenhoeck & Ruprecht; 2007.

108. Robinson CC, Mandleco B, Olsen SF, Hart CH: Authoritative, authoritarian,
and permissive parenting practices: development of a new measure.
Psychol Rep 1995, 77:819–830.

109. Schüpbach M, Wustmann C, Mous H, Bolz M, Herzog W: SNF-Studie
EduCare – Qualität und Wirksamkeit der familialen und ausserfamilialen Bildung
und Betreuung von Primarschulkindern. Bern: Universität Bern; 2008.

110. Diener E, Emmons RA, Larsen RJ, Griffin S: The Satisfaction With Life Scale.
J Pers Assess 1985, 49:71–75.

111. Glaesmer H, Grande G, Braehler E, Roth M: The German Version of the
Satisfaction With Life Scale (SWLS). Eur J Psychol Assess 2011, 27:127–132.

112. Rosenberg M: Society and the adolescent self-image. Princeton, NJ: Princeton
University Press; 1965.

113. Van Strien T, Frijters JER, Bergers GPA, Defares PB: The Dutch Eating
Behavior Questionnaire (DEBQ) for Assessment of Restrained, Emotional,
and External Eating Behavior. Int J Eat Disord 1986, 5:295–315.

114. Grunert SC: Ein Inventar zur Erfassung von Selbstaussagen zum
Ernährungsverhalten. Diagnostica 1989, 35:167–179.

115. Kröller K, Warschburger P: ISS – ein Instrument zur Erfassung elterlicher
Steuerungsstrategien in der Essenssituation. Diagnostica 2009, 55:135–143.

116. Birch LL, Fisher JO, Grimm-Thomas K, Markey CN, Sawyer R, Johnson SL:
Confirmatory factor analysis of the Child Feeding Questionnaire: a
measure of parental attitudes, beliefs and practices about child feeding
and obesity proneness. Appetite 2001, 36:201–210.

117. Hughes SO, Power TG, Orlet Fisher J, Mueller S, Nicklas TA: Revisiting a
neglected construct: parenting styles in a child-feeding context.
Appetite 2005, 44:83–92.

118. Kröller K, Warschburger P: Associations between maternal feeding style
and food intake of children with a higher risk for overweight. Appetite 2008,
51:166–172.

119. Kupfer J, Brosig B, Brähler E: Toronto-Alexithymie-Skala-26 - Deutsche Version.
Göttingen: Hogrefe; 2001.

120. Taylor GJ, Ryan D, Bagby RM: Toward the development of a new self-report
alexithymia scale. Psychother Psychosom 1985, 44:191–199.

121. Mayer JD, Salovey P, Caruso D: Mayer–Salovey–Caruso Emotional Intelligence
Test (MSCEIT) user’s manual. Toronto, Canada: MHS Publishers; 2002.

122. Steinmayr R, Schütz A, Hertel J, Schröder-Abé M: MSCEIT (Mayer, Salovey, and
Caruso Emotional Intelligence Test) – Mayer-Salovey-Caruso Test zur Emotionalen
Intelligenz. Bern: Verlag Hans Huber; 2011.

123. Langner O, Dotsch R, Bijlstra G, Wigboldus DHJ, Hawk ST, van Knippenberg A:
Presentation and validation of the Radboud Faces Database. Cogn Emot
2010, 24:1377–1388.

124. Emde RN, Osofsky JD, Butterfield PM: The IFEEL pictures: a new instrument for
interpreting emotions. Madison, CT: International Universities Press; 1993.

125. George C, Kaplan N, Main M: Adult Attachment Interview. Berkeley: University
of California; 1985.

126. Fonagy P, Target M, Steele H, Steele M: Reflective-Functioning Manual.
Version 5. For Application to Adult Attachment Interviews. London: University
College London; 1998.

127. Winkler J, Stolzenberg H: Der Sozialschichtindex im Bundes-Gesundheitssurvey.
Gesundheitswesen 1999, 61:178–183.

128. Moos R: Family Environment Scale preliminary manual. Palo Alto, CA:
Consulting Psychologists Press; 1974.

129. Moos R, Moos B: Family Environment Scale manual. Palo Alto, CA: Consulting
Psychologists Press; 1981.

130. Schneewind KA, Beckmann M, Hecht-Jackl A: Das FK-Testsystem. Das Familienklima
aus der Sichtweise der Eltern und der Kinder. München: Ludwig-Maximilians-
Universität; 1985.

http://pebonline.de/uploads/tx_ernaehrungundbewegung/Studie_Junge_Eltern_zum_Download.pdf
http://pebonline.de/uploads/tx_ernaehrungundbewegung/Studie_Junge_Eltern_zum_Download.pdf
http://www.body-images.com


Grube et al. BMC Public Health 2013, 13:1193 Page 12 of 12
http://www.biomedcentral.com/1471-2458/13/1193
131. Chatoor I, Getson P, Menvielle E, Brasseaux C, O’Donnell R, Rivera Y, Mrazek DA:
A feeding scale for research and clinical practice to assess mother-infant
interactions in the first three years of life. Infant Ment Health J 1997, 18:76–91.

132. Biringen Z: Emotional Availability (EA) Scales (4th ed.), and EA clinical screener.
http://www.emotionalavailability.com.

133. Biringen Z, Robinson J, Emde R: Emotional Availability (EA) Scales (3th ed.).
http://www.emotionalavailability.com.

134. Waters E, Deane KE: Defining and assessing individual differences in
attachment relationships: Q-Methodology and the Organization of Behavior
in Infancy and Early Childhood. Monogr Soc Res Child Dev 1985, 50:41–65.

135. Bentler PM, Stein JA: Structural equation models in medical research.
Stat Methods Med Res 1992, 1:159–181.

136. Holm S: A simple sequentially rejective multiple test procedure. Scand J
Statist 1979, 6:65–70.

137. Finne E, Reinehr T, Schaefer A, Winkel K, Kolip P: Overweight children and
adolescents–is there a subjective need for treatment? Int J Public Health
2009, 54:112–116.

138. Warren JM, Golley RK, Collins CE, Okely AD, Jones RA, Morgan PJ, Perry RA,
Baur LA, Steele JR, Magarey AM: Randomised controlled trials in overweight
children: practicalities and realities. Int J Pediatr Obes 2007, 2:73–85.

139. Alff F, Markert J, Zschaler S, Gausche R, Kiess W, Bluher S: Reasons for (non)
participating in a telephone-based intervention program for families
with overweight children. PLoS One 2012, 7:e34580.

140. Nguyen B, McGregor KA, O'Connor J, Shrewsbury VA, Lee A, Steinbeck KS,
Hill AJ, Shah S, Kohn MR, Baur LA: Recruitment challenges and
recommendations for adolescent obesity trials. J Paediatr Child Health
2012, 48:38–43.

doi:10.1186/1471-2458-13-1193
Cite this article as: Grube et al.: Obese parents – obese children?
Psychological-psychiatric risk factors of parental behavior and experi-
ence for the development of obesity in children aged 0–3: study
protocol. BMC Public Health 2013 13:1193.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

http://www.emotionalavailability.com
http://www.emotionalavailability.com

	Abstract
	Background
	Methods/Design
	Discussion

	Background
	Epidemiology of obesity
	Weight development in the first three years of life
	Genetic and psychosocial etiology of obesity
	Activity, diet, lifestyles
	Child attributes and parental behavior
	Psychosocial strain and stress
	Psychiatric comorbidity and depression
	Aims

	Methods/Design
	Research design and sample
	The IFB AdiposityDiseases Leipzig
	Ethics approval
	Data assessment
	Instruments
	Statistical analyses

	Discussion
	Competing interests
	Authors’ contributions
	Acknowledgements
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


