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Abstract

Objective—The study purposes were to: 1) investigate eating behaviors among patients in a 

pediatric weight management clinical practice, and 2) compare eating behavior phenotypes 

between children with severe obesity and obesity.

Method—This was a retrospective cross-sectional study using data collected during clinical 

encounters. Participants were included if they were 2-12 years old, had a BMI ≥95th percentile, 

and if a parent/guardian completed the Child Eating Behavior Questionnaire (CEBQ).

Results—Participants (n=149) were children with severe obesity (n=108) and obesity (n=41). 

The mean Satiety Responsiveness score was significantly lower for children with severe obesity 

than for children with obesity. Girls with severe obesity had significantly higher Enjoyment of 

Food and significantly lower Satiety Responsiveness and Slowness in Eating than girls with 

obesity.

Discussion—The findings demonstrate the potential clinical utility of the CEBQ for informing 

tailored treatment strategies through identifying eating behavior phenotypes.
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Introduction

Severe obesity, defined as BMI ≥120% of the 95th percentile or BMI ≥35 kg/m2 1, is the 

most rapidly growing pediatric obesity subgroup, and recent estimates suggest that this 

disease afflicts up to 6% of all children and adolescents in the United States 2. Compared to 
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youth with BMIs in the obese range (i.e., BMI ≥95th percentile but less than 120% of the 

95th percentile1), those with severe obesity have higher rates of immediate and long-term 

metabolic and cardiovascular comorbidities 1. It stands to reason that youth with obesity and 

severe obesity may also differ in etiological factors, including psychosocial functioning 

and/or eating behaviors.

The Child Eating Behavior Questionnaire (CEBQ) is an assessment of eating styles which 

may be etiologically related to weight gain. Though the questionnaire developers 

acknowledge that obesity is genetically influenced, the CEBQ can be used to determine 

differences in eating styles that “could be part of the behavioural phenotype that mediates 

the genetically determined effects3.” The CEBQ is comprised of food approach scales (i.e., 

Food Responsiveness, Emotional Over-Eating, and Enjoyment of Food) and food avoidant 

scales (i.e., Satiety Responsiveness, Slowness in Eating, Emotional Under-Eating, and Food 

Fussiness). Prior research has demonstrated significant associations between adiposity and 

these scales, such that increasing weight or waist circumference is associated with increased 

scores on food approach scales and decreased scores on food avoidant scales, particularly 

Satiety Responsiveness and Slowness in Eating 4–8. However, these studies generally used 

relatively small samples of children with obesity and most did not include children with 

severe obesity 4. Further, these studies most commonly included community samples of 

children. Though some of the aforementioned studies included some participants from 

clinical populations 5, to the authors’ knowledge, no study has evaluated children’s eating 

behaviors in a purely clinical sample of weight management treatment seeking youth with 

obesity and severe obesity. Identification of eating styles among treatment seeking youth 

may shed light on the etiology of a patient’s weight gain and inform the treatment approach. 

For example, an individual with low satiety might be treated behaviorally by learning 

acceptance or mindfulness techniques to tolerate feelings of hunger or pharmacologically to 

target homeostatic mechanisms of appetite regulation.

Given the paucity of research on eating behaviors of treatment seeking youth with obesity 

and the potential intervention implications, the purposes of this study were twofold: 1) to 

investigate eating behaviors among patients receiving care in a pediatric weight management 

clinical practice, and 2) to compare eating behavior phenotypes between children with 

severe obesity and obesity. The authors hypothesized that patients with severe obesity 

compared to obesity would have higher scores on the food approach scales and lower scores 

on the food avoidant scales.

Materials and Methods

Study Design and Participants

This was a retrospective cross-sectional study using data collected during routine clinical 

encounters. Participants were 2-12 year old children who were patients in the Healthy You! 

University of Minnesota Masonic Children’s Hospital Pediatric Weight Management Clinic 

during 2012 and 2013. Children were included if they had a BMI ≥95th percentile and if a 

parent/guardian completed the CEBQ as part of the intake protocol. Data were included 

from participants whose parents/guardians provided permission for use of medical records 
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for research. This study was approved by the University of Minnesota’s Institutional Review 

Board.

Measures

The participants’ BMI from the first clinical appointment was abstracted from the medical 

record. Trained rooming staff measured height and weight using standard clinical 

procedures, which was used to calculate BMI. Obesity was defined as BMI ≥95th percentile 

but less than 120% of the 95th percentile (age and sex specific), and severe obesity was 

defined as BMI ≥120% of the 95th percentile or BMI ≥35 kg/m2, whichever is lower1.

Parents/guardians of all patients were instructed to complete the CEBQ prior to the first 

clinical appointment. The CEBQ is a validated parent-report form of children’s eating 

behaviors 3,9, and prior studies have used it to assess eating behaviors of children 2–12 years 

old3,5. The CEBQ has 35 items that parents/guardians answer using a 5-point Likert scale 

(1=never to 5=always). The questionnaire includes food approach and food avoidant scales. 

The food approach scales used in this study included Food Responsiveness, Emotional Over-

Eating, and Enjoyment of Food. The Food Responsiveness scale has 5 items that focus on 

appetite and external cues for food intake9 (e.g., “If allowed to, my child would eat too 

much”). The Emotional Over-Eating scale has 4 items that refer to increased consumption 

based on a negative emotional state (e.g., “My child eats more when anxious”). The 

Enjoyment of Food scale has 4 items related to desire to eat (e.g., “My child loves food”). 

The food avoidant scales included Satiety Responsiveness, Slowness in Eating, Emotional 

Under-Eating, and Food Fussiness. Satiety Responsiveness refers to perceiving fullness and 

ceasing eating upon recognizing the feeling (e.g., “My child gets full before his/her meal is 

finished”); this scale has 5 items. The Slowness in Eating scale has 4 items that describe the 

rate of consumption with higher scores on the scale indicating slower eating (e.g., “My child 

eats slowly”). The Emotional Under-Eating scale has 4 items related to consuming less when 

in a negative mood and more when in a positive mood (e.g., “My child eats less when angry” 

or “My child eats more when happy”). The Food Fussiness scale includes 6 items related to 

picky eating or hesitancy to try new foods (e.g., “My child refuses new foods at first”).

Parents/guardians provided additional information regarding sex, ethnicity and 

socioeconomic status prior to the first clinical appointment. Proxy variables to identify 

socioeconomic status included indication of whether or not a child received free or reduced-

price lunch at school, and the level of education of the parent/guardian, with higher 

education including any post-secondary training.

Data Analysis

For the CEBQ, mean scores for each scale were calculated. When a response to a question 

was missing, the average of complete responses within each scale was used as long as at 

least 75% of the questions within the scale had responses.

Descriptive statistics of patient characteristics were tabulated separately by group and 

included the mean and standard deviation for continuous variables and frequency for 

categorical variables. Adjusted ratios of mean scores between the groups with severe obesity 

and obesity were adjusted for age, sex, parent’s highest level of education (beyond high 
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school/GED vs. not), and socioeconomic status (eligible for free/reduced school lunch vs. 

not). These were estimated using generalized linear regression with a log link and robust 

variance estimation for confidence intervals and P-values. Because prior studies showed 

differences in eating behaviors of boys and girls6,8, adjusted ratios for each sex subgroup 

were estimated similarly, with an interaction. Results were considered statistically 

significant at p ≤ 0.05. All analyses were conducted using R v3.1.110.

Results

There were 149 participants, ages 2-12 years (mean 9.0±2.5 years), included in the study 

(Table 1). Of these, 108 (72%) were categorized as having severe obesity and 41 (28%) as 

having obesity. There were 63 males (42%), including 48 (44%) with severe obesity and 15 

(37%) with obesity. Eighty-six females participated (58%), which included 60 (56%) with 

severe obesity and 26 (63%) with obesity. For the overall sample, mean scores on individual 

food approach scales were generally higher than food avoidant scales. The one exception 

was that Food Fussiness had a mean score that was higher than Emotional Over-Eating. 

However, the emotionally related approach scale, Emotional Over-Eating, was higher than 

the emotionally related avoidant scale, Emotional Under-Eating.

The mean Satiety Responsiveness score for patients with severe obesity was 12% lower 

compared to patients with obesity [ratio of 0.88, 95% CI: (0.80, 0.96), P=0.006] when 

adjusting for age, sex, parent’s highest education, and socioeconomic status (Table 2). Other 

CEBQ scales were not statistically significantly different between groups.

When differences between groups were evaluated by sex, there were statistically significant 

ratios of average scores among girls with severe obesity compared to obesity on the 

approach scale Enjoyment of Food [1.10 (1.01, 1.21), P=0.031], and avoidant scales Satiety 

Responsiveness [0.80 (0.71, 0.90), P<0.001] and Slowness in Eating [0.84 (0.71, 1.00), 

P=0.047] when adjusting for age, parent’s highest education, and socioeconomic status 

(Table 3). Parents of girls with severe obesity reported 10% higher food enjoyment but 20% 

lower satiety and 16% lower slowness in eating (i.e., they reported eating faster) than parents 

of girls with obesity. There were no statistically significant differences in eating behaviors 

between boys with severe obesity and obesity. In an exploratory analysis, there was not a 

significant interaction with age for any of the CEBQ domains.

Discussion

This study showed that pediatric patients with obesity or severe obesity seeking medical 

weight management generally demonstrated greater food approach than food avoidant eating 

styles. Patients with severe obesity compared to obesity had significantly lower Satiety 

Responsiveness, suggesting they are less likely to respond to physical cues of fullness. 

Results also demonstrated significant differences for females; girls with severe obesity had 

greater Enjoyment of Food and lower Satiety Responsiveness and Slowness in Eating than 

girls with obesity.

Current findings are consistent with previous research showing negative relationships of 

Satiety Responsiveness with BMI and waist circumference 4,6–8. Prior studies have also 
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documented significant associations between Emotional Over-Eating and Slowness in Eating 

with BMI and waist circumference. Although the current results regarding Emotional Over-

Eating and Slowness in Eating were not statistically significant, the difference between 

groups was of similar magnitude as Satiety Responsiveness. Unlike previous research, the 

current investigation found no significant findings related to Emotional Under-Eating, Food 

Responsiveness or Food Fussiness 6–8. Furthermore, current results showed statistically 

significant differences in some of the eating behavior domains for females but not males. 

The differences between the findings in the current study and those reported in previous 

investigations may be due to differences in cohort composition. First, prior studies examined 

a range of children with normal weight status to obesity and excluded children with severe 

obesity, whereas the current study participants were children with obesity and severe obesity. 

Second, the current study was comprised of clinically referred patients as opposed to a 

community sample or combined community and clinical sample. Perhaps patients who are 

clinically referred to specialty weight management share similar eating behaviors regardless 

of weight status. That is, those that are referred may have environmental factors (e.g., 

motivation, prior experience with primary care intervention) or biological factors (e.g., 

medical comorbidities) that differ from a non-referred group which influence their eating 

behaviors.

To the authors’ knowledge, this is the first study to compare eating behavior phenotypes 

between a purely clinical sample of children with obesity and severe obesity. As with any 

clinical sample, it is limited to those who present to clinic, in this case primarily children 

with severe obesity and relatively fewer with obesity. However, the variable eating styles 

found among this sample may have significant etiologic and treatment implications. It may 

be particularly important to examine eating styles of young girls in the clinical setting, as 

these seem most related to weight. The areas of food enjoyment, satiety, and eating speed 

may be specific targets of intervention. For example, a behavioral intervention may be used 

to decrease the rate of consumption for individuals who report increased eating speeds. 

Pharmacotherapy targeting specific eating behavior phenotypes may also be considered, 

such as medication that targets homeostatic mechanisms of appetite regulation for 

individuals endorsing low satiety responsiveness. Future studies will need to pursue these 

hypotheses further.

In conclusion, this study demonstrates the clinical utility of the CEBQ in terms of potentially 

identifying tailored treatment strategies for children with obesity and severe obesity seeking 

medical weight management. The findings highlight areas that may be important from an 

intervention standpoint, including notable differences in food enjoyment, satiety and eating 

speed, particularly for young girls.
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What is already known about this subject

• The Child Eating Behavior Questionnaire is used to measure eating styles in 

children.

• In non-clinical samples, there is a positive association between adiposity and 

food approach scales, for example Enjoyment of Food, and a negative 

association between adiposity and food avoidant scales, for example Satiety 

Responsiveness, on the Child Eating Behavior Questionnaire.

What this study adds

• In a weight management seeking clinical sample, youth with severe obesity 

compared to obesity had lower satiety scores.

• Girls with severe obesity compared to obesity had more food enjoyment, less 

satiety and faster eating.

• Identification of eating styles among patients in a pediatric weight 

management clinic may help identify etiology of obesity and inform 

intervention.
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Table 1

Patient characteristics overall and by weight group. Values presented are mean (SD) or N (%) where indicated.

Covariate
Overall Obese Severe Obese

(N=149) (N=41) (N=108)

Male 63 (42.3%) 15 (36.6%) 48 (44.4%)

Qualified for Reduced lunch 50.3%) 18 (43.9%) 57 (52.8%)

 - reduced lunch not reported 4 (2.7%) 1 (2.4%) 3 (2.8%)

Higher Education 79 (53.0%) 61.0%) 54 (50.0%)

 - higher education not reported 21 (14.1%) 7 (17.1%) 14 (13.0%)

White/Caucasian 70 (47.0%) 18 (43.9%) 52 (48.1%)

Non-Hispanic/Latino 66 (44.3%) 17 (41.5%) 45.4%)

 - ethnicity not reported 51 (34.2%) 15 (36.6%) 36 (33.3%)

Age (in years) 8.97 (2.47) 9.14 (2.38) 8.91 (2.51)

BMI 29.3 (5.77) 25.0 (5.8) 30.9 (4.88)

CEBQ

 - Food Responsiveness (FR) 3.44 (1.02) 3.29 (0.82) (1.09)

  - missing FR 4 (2.68%) 1 (2.44%) 3 (2.78%)

 - Emotional Over-Eating (EOE) 2.67 (1.09) 2.46 (0.99) 1.11)

  - missing EOE 4 (2.68%) 0 (0.0%) 4 (3.7%)

 - Enjoyment of Food (EF) 4.13 (0.77) 4.03 (0.71) 0.79)

  - missing EF 1 (0.67%) 1 (2.44%) 0 (0.0%)

 - Satiety Responsiveness (SR) 2.23 (0.6) 2.36 (0.45) 0.64)

  - missing SR 2 (1.34%) 0 (0.0%) 2 (1.85%)

 - Slowness in Eating (SE) 2.13 (0.84) 2.27 (0.87) 2.08 (0.83)

 - Emotional Under-Eating (EUE) 2.49 (0.81) 2.46 (0.82) (0.82)

  - missing EUE 8 (5.37%) 2 (4.88%) 6 (5.56%)

 - Food Fussiness (FF) 2.89 (0.93) 2.8 (1.02) 0.89)

  - missing FF 4 (2.68%) 2 (4.88%) 2 (1.85%)
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Table 2

Ratio of CEBQ domain scores between severe obesity and obesity adjusted for age, sex, parent’s highest level 

of education (beyond high school/GED vs. not), and socioeconomic status (eligible for free/reduced school 

lunch vs. not).

Domain Model N Ratio of Means:
Severe Obese vs. Obese (95% CI)

P-value

Food Responsiveness 123 1.05 (0.95, 1.16) 0.298

Emotional Over-Eating 122 1.12 (0.97, 1.29) 0.126

Enjoyment of Food 126 1.06 (0.99, 1.13) 0.105

Satiety Responsiveness 124 0.88 (0.80, 0.96) 0.006

Slowness in Eating 126 0.87 (0.75, 1.02) 0.079

Emotional Under-Eating 119 1.06 (0.92, 1.21) 0.451

Food Fussiness 124 1.04 (0.91, 1.20) 0.530
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Table 3

Ratio of mean CEBQ domain scores between severe obesity and obesity for each sex adjusted for age, race, 

parent’s highest level of education (beyond high school/GED vs. not), and socioeconomic status (eligible for 

free/reduced school lunch vs. not).

Domain Group Model N Ratio of Means (95% CI) P-value

Food Responsiveness Females 123 1.11 (0.98, 1.25) 0.089

Males 0.96 (0.81, 1.13) 0.586

Emotional Over-Eating Females 122 1.14 (0.98, 1.33) 0.098

Males 1.07 (0.80, 1.45) 0.637

Enjoyment of Food Females 126 1.10 (1.01, 1.21) 0.031

Males 0.97 (0.88, 1.07) 0.596

Satiety Responsiveness Females 124 0.80 (0.71, 0.90) <0.001

Males 1.01 (0.88, 1.17) 0.841

Slowness in Eating Females 126 0.84 (0.71, 1.00) 0.047

Males 0.92 (0.68, 1.26) 0.611

Emotional Under-Eating Females 119 1.03 (0.86, 1.22) 0.769

Males 1.10 (0.87, 1.41) 0.424

Food Fussiness Females 124 0.96 (0.82, 1.13) 0.659

Males 1.22 (0.95, 1.57) 0.118

Clin Obes. Author manuscript; available in PMC 2018 April 03.


	Abstract
	Introduction
	Materials and Methods
	Study Design and Participants
	Measures
	Data Analysis

	Results
	Discussion
	References
	Table 1
	Table 2
	Table 3

