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ABSTRACT 

Does Dietary Behavior Mediate the Association Between Hedonic Hunger 
and BMI in Overweight/Obese Adolescents? 

Kirandeep Kaur 
Department of Psychology, BYU 

Master of Science 

Heightened reward associated with palatable food, a construct referred to as hedonic 
reward, can promote excessive energy intake among adults. However, no known studies have 
examined the influence of hedonic reward on adolescents’ eating behavior and weight status. The 
present study examined whether there was an association between hedonic hunger and weight 
status in overweight/obese adolescents and whether dietary behavior (caloric consumption) 
mediated this association. Baseline measures of body mass index, hedonic food reward, and 
dietary intake were collected from one hundred overweight and obese adolescents. Data were 
analyzed using mixture modeling. Mediation at varying levels of hedonic hunger was explored 
and three heterogeneous sub-classes were identified. Results indicated that for 65% participants 
there was a positive association between hedonic hunger and zBMI such that one unit of increase 
in hedonic hunger was associated with a 0.35 unit increase in zBMI. However, no conclusive 
evidence of caloric intake mediating the association between hedonic hunger and weight-status 
was found. Overall, our results suggest that exaggerated hedonic responses are associated with 
higher body mass in adolescents. These results provide a compelling argument that hedonic 
hunger can potentially override the homeostatic need for energy and may be associated with 
weight-gain.  

Keywords: dietary behavior, hedonic hunger, body mass index, overweight adolescents
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Does Dietary Behavior Mediate the Association Between Hedonic Hunger 

and BMI in Overweight/Obese Adolescents? 

The prevalence of pediatric obesity has risen in recent decades and has become a matter 

of grave concern. According to US Centers for Disease Control and Prevention (CDC, 2011), 

child and adolescent obesity is defined as a body mass index (BMI) at or above the sex-specific 

95th percentile on BMI-for-age growth charts. In the United States, prevalence of obesity among 

adolescents has increased, an age wise trend analysis (2-19 years) over a 25-year period (1988 

through 2014) estimates the prevalence of obesity in 2011-2014 as 17.0% (Ogden et al., 2016). 

Childhood obesity can lead to a variety of serious health consequences including early risk adult 

morbidity and mortality, premature death, type 2 diabetes, lipedema, cardiovascular diseases, 

asthma, sleep apnea, lower self-esteem, and psychological and social stress (Dev, McBride, 

Fiese, Jones, & Cho, 2013). 

Childhood obesity is a complex condition, influenced by genetics, nutrition, physical 

activity, and environmental factors (Gurnani, Birken, & Hamilton, 2015).  Eating behavior in 

humans is complex processes regulated by internal homeostatic processes, environmental, and 

social influences (Cappelleri et al., 2009). Homeostatic eating defines hunger as a biological state 

of acute energy deprivation and reflects an actual or approaching state of energy deprivation 

(Lowe & Butryn, 2007). Adaptations for survival motivated people to eat only when hungry.  

Schachter (1971) proposed that eating behavior of normal weight individuals are regulated by 

internal hunger and satiety cues whereas, for the obese individuals, food-relevant cues such as 

the time of the day (e.g., dinner time) or external cues like sight and the smell of palatable food is 

more influential in regulating eating behavior. Numerous behavioral and psychological factors 

have been shown to increase vulnerability to gain weight. Specifically, eating behavior patterns, 
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sensitivity to hedonic cues, the strength of hunger, and neurologic responses to rewarding 

properties of food or preference of foods have been shown to impact one’s vulnerability to gain 

weight (Lipsky et al., 2016). Such dispositions can manifest through a behavioral or 

physiological process which promotes directs change of behavior (Blundell & Finlayson, 2004). 

However, homeostatic hunger models have ignored environment’s role in predicting one’s 

propensity to eat (Johnson, 2013).  

If only governed by homeostatic mechanisms, humans would avoid overeating behaviors 

and each would be at their ideal weight (Saper, Chou, & Elmquist, 2002). In modern times, well-

nourished populations are consuming food for hedonic reasons rather than acute energy 

deprivation (Lowe & Butryn, 2007). It appears that eating for pleasure, a behavior often referred 

to as hedonic hunger, and not the need of calories may drive excess consumption of food. Lowe 

and Levine (2005) defined hedonic hunger as a subjective state of pleasure experienced when 

consuming high-energy foods which produce eating in the absence of hunger. Hedonic models of 

hunger explain that “environment” is the catalyst for eating when not hungry, and people will 

often eat simply because the food is available, even in the absence of homeostatic hunger (Birch, 

Fisher, & Davison 2003; Johnson, 2000; Lowe & Levine 2005; Painter, Wansink, & Hieggelke, 

2002). Similarities are drawn between eating for pleasure and compulsive gambling. Just as 

compulsive gamblers are occupied with the thoughts and urges of indulging in gambling even in 

the absence of cues, so are some individuals who are occupied with the urges, feelings and 

thoughts of eating, even when not hungry (Lowe & Butryn, 2007). Furthermore, the obesogenic 

environment is full of inexpensive food, which decreases the cost associated with hedonic eating 

(Papies, Stroebe, & Aarts, 2007) and environmental factors have also restricted opportunities for 

physical activity (Snoek, Van Striem, Janssens, & Engels, 2007). Hedonic hunger also explains 
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why many individuals experience frequent thoughts, feelings, and urges about food even when 

they are not hungry and these experiences may or may not have occurred due to exposure to 

food-related cues (Lowe & Butryn, 2007; Papies et al., 2007).  

Understanding the influence of hedonic eating on adolescent’s eating behavior is an 

important research aim because this construct has potential to contribute to obesity and other 

health complications in adolescents (De Cock et al., 2016). Adolescence is often marked by 

unhealthy eating habits, such as low consumption of dairy products, fruit, vegetables, and grains, 

and a high intake of energy-dense snacks, and overconsumption of sugar-sweetened beverages. 

Adolescent’s quality of diet declines with a decrease in the consumption of fruits, vegetables and 

milk (Campbell et al., 2007; Murray et al., 2015). Moreover, overweight adolescents are less 

likely to eat breakfast and they may skip meals, as a way of managing their weight (Boutelle, 

Neumark- Sztainer, Story, & Resnick, 2002). Living in an obesogenic environment is especially 

challenging for adolescents as they learn to manage increased autonomy over eating choices 

(Basset, Chapman, & Beagan, 2008; Stok et al., 2015). Additionally, adolescents with sensitivity 

to environmental food cues report higher unhealthy snack consumption and frequent use of self-

regulatory strategies designed to reduce unhealthy snack intake (Stok et al., 2015).  

This line of research suggests that hedonic hunger may predict motivation for and 

consumption of high-energy foods. Hedonic eating may explain, in part, why weight 

management interventions have been minimally effective in achieving long-term weight loss 

among obese children and adolescents (Laurent & Sibold, 2016). A weight management 

intervention exploring hedonic hunger and food cue reactivity among adults concluded that 

before weight loss, greater hedonic hunger was associated with a greater attentional bias to high-

calorie food cues. Whereas, weight-loss was associated with less receptiveness to high-calorie 
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food cues. Overall, change in hedonic hunger predicted weight-loss (Mead, Ahern, Halford, 

Harrold, & Boyland, 2015). In a similar study, Schüz, Bower, & Ferguson (2015) found that 

scores on Power of Food (PFS) scale, a measure of hedonic hunger, predicts the probability of 

everyday snacking behavior. A significant interaction was noted between PFS and effects of 

internal and external cues on the likelihood of snacking. Another study by O’Neil, Theim, 

Boeka, Johnson, & Miller-Kovach (2012) examined whether a commercially-available weight 

loss program is associated with the changes in hedonic hunger (measured using PFS), and 

whether these changes are associated with weight loss. Reported decreases in hedonic hunger 

were associated with better weight loss. When it comes to adolescents, whether hedonic food 

reward processes are associated with weight status has only been studied peripherally. For 

example, a recent study suggested that overweight children have a higher food cue sensitivity, 

they attend strongly to unhealthy foods, and they have a bias towards (palatable) unhealthy food 

(Smeets, Charbonnier, van Meer, van der Laan, & Spetter, 2012). In a study exploring the 

association between PFS, weight status, and dieting, among emerging adults, (Lipsky et al., 

2016). PFS was not related to multiple measures of excess weight and weight gain. De Cock et 

al. (2016), concluded that sensitivity to reward was positively associated with unhealthy snacks 

intake among obese and overweight emerging adults. However, this relationship was only 

partially mediated by external and emotional eating. In a recent study with adolescents, Bejarano 

and Cushing (2018) investigated hedonic hunger’s function as a state and trait and examined the 

relationship among dietary motivation, hedonic hunger, and food intake. They concluded that 

hedonic hunger demonstrates both state and trait properties and this conceptualization influences 

consumption of food differently. Altogether this suggests that hedonic hunger predicts higher 
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intake of unhealthy food with an upward shift in weight, in addition to treatment response in 

weight control interventions. 

The purpose of the current study was to examine whether there is an association between 

hedonic hunger and weight status in overweight/obese adolescents and determine if this 

association is mediated by dietary behavior, such as total calorie consumption. This study is 

unique because no published research has examined effects of hedonic hunger on adolescent 

weight status and no studies have examined whether dietary behavior mediates the association 

between hedonic hunger and weight status. We hypothesized a positive association between 

hedonic hunger and weight status (zBMI). Moreover, we hypothesized that this association 

would be mediated by dietary behavior (i.e., total calories,).  If our hypotheses are confirmed, 

this study may provide evidence that adolescent weight control interventions should be designed 

accounting for hedonic reward sensitivity to increase the effectiveness of interventions for 

individuals with varying levels of hedonic hunger.  Furthermore, our results may also suggest 

that screening for hedonic reward prior to beginning weight loss interventions may be an 

essential part of pre-treatment assessment.  

Method 

Participants 

One hundred over-weight and obese (BMI % ile ≥ 85 < 95) adolescent participants (ages 

12-20; M age = 16.8, SD = 2.5) comprised the study sample. Participants were recruited using

advertisements in pediatrician’s office, recreation facilities and schools. Participants were drawn 

from three studies, two of which were randomized clinical trials of weight control interventions 

and the other examined effects of sleep duration on neural food reward and inhibition processes. 

All measures included in this study were completed at baseline (pre-treatment) so there were no 
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differences across groups on current assessments due to intervention. The eligibility criteria for 

participation, included, 1) the adolescent was between ages 12 -20,  2) the participant’s body 

mass index percentile was classified in the classified  in the overweight or obese range (BMI % 

ile ≥ 85), 3) the participant could speak and read English, 5) the participant did not have any 

diagnosable serious mental illness which could preclude participation (e.g., severe autism), 6) the 

participant was not taking medication prescribed for weight control, and 7) the participant had 

not undergone and did not plan to undergo bariatric surgery. All individuals meeting these 

criteria were deemed eligible to participate in the study. 

Measures 

 Body mass index. Weight was measured using a digital scale (Seca 217, measured to the 

tenth of a pound) and height was measured using a portable stadiometer (seca 869, measured to 

the eighth of the inch). BMI percentiles (BMI%) for age and sex were calculated using the 

standard formula (BMI = [weight (kg)]/[height (m)]2; Keys, Fidanza, Karvonen, Kimura, & 

Taylor, 1972). BMI was converted to BMIz as recommended by the Centers for Disease Control 

(Centers of Disease Control and Prevention [CDC], 2011) 

Hedonic food reward. Participants completed the Power of Food Scale (PFS) (Lowe et 

al., 2009).  This measure is a 15-item questionnaire assessing appetite for and motivation to 

consume palatable food on a five-point Likert-type scale ranging from 1 (do not agree at all) to 5 

(strongly agree) in three domains: (1) when food is available but not physically present; (2) when 

food is physically present but has not been tasted; and (3) when food has been tasted but not yet 

consumed. These three domain scores are aggregated to create a total score. The scale has good 

internal consistency (Cronbach’ alpha from 0.81 to 0.91) and test-retest reliability (Cappelleri et 

al., 2009). With a community sample of preadolescents and adolescents, Cronbach’s alpha for 
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the total scale and three subscales ranged from 0.86 to 0.95 (Mitchell, Cushing, & Amaro, 2016). 

PFS is stable construct for measuring hedonic hunger, that is not substantially affected by daily 

variations in hunger (Witt, Raggio, Butryn, & Lowe, 2014). 

Diet. The Automated Self-Administered 24-hour Dietary Assessment Tool for Children 

(ASA-24 Kids) assessed dietary behavior. The ASA-24 is an Internet-based automated 24-hour 

diet recall assessment developed to understand the influences of nutritional status and assessment 

of dietary behavior change on health. Concordance rates suggest 47.8% match in recall between 

interviewer-administered and self-administered 24-hour diet recall (Baranowski et al., 2014). 

The literature suggests comparable report quality of self-administered dietary recall to the 

interviewer-administered dietary recall using ASA-24 (Hughes, Summer, Ollberding, Berken, & 

Kalkwarf, 2017). ASA-24 provides a valid estimate for intakes of a wide variety of dietary 

variables (Yuan et al., 2017).  

Procedure 

Interested individuals were given a contact phone number for study personnel who 

provided details regarding study participation and screened potential participants for eligibility. 

Subsequently, an in-person meeting was scheduled to complete the informed consent process. At 

this visit, study personnel discussed the benefits and risks of the study with the participant and 

answered questions regarding study participation. Participants were offered the opportunity to 

provide informed consent/assent for their participation and when required parents were offered 

the opportunity to provide informed consent for their child to participate. All the measures used 

in the present study were completed at the baseline visits. Therefore, the different study 

procedures did not affect performance on the assessments relevant to this study.  
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Data Screening 

 Prior to data analysis, primary study variables were inspected for data accuracy, missing 

values, and conformity to the assumptions of multivariate statistical analysis using STATA 

Version 16. Descriptive statistics including means, standard deviations and interquartile ranges 

were used to examine the distribution of study variables. Box plots and histograms were 

evaluated to identify univariate outliers. Univariate outliers were fenced to their median +/- two 

interquartile ranges (IQR) to reduce outliers’ influences on their respective distributions. Next, a 

missing values analysis was conducted using Little’s Missing Completely at Random (MCAR) 

Test and separate variance t-tests for all variables with 5% or more cases missing. The MCAR 

test was not significant (χ2 = 0.242, df = 4, p = 0.993) and missing values were not significantly 

related to the dependent variable so MCAR was assumed. Bivariate scatterplots were examined 

for departures from homoscedasticity. No significant departures were noted. Histograms and 

probability plots examining skewness and kurtosis were evaluated to determine normality in 

variable distributions. All three primary study variables, namely zBMI, hedonic hunger, and total 

caloric consumption were not normally distributed. Since Bayesian estimation does not assume 

or require normal distributions of data, no transformations were conducted (van de Schoot et al., 

2013). Finally, distributions were evaluated for multivariate outliers and multicollinearity. 

Caloric intake, sugar intake, and total fat had significantly high correlations. Since caloric intake 

was highly collinear with sugar and fat consumption, only total calories were considered in the 

dietary analyses for this study. 
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Analytic plan 

To evaluate our study hypotheses, we tested for mediation at varying levels of hedonic 

hunger using mixture modeling. Mixture modeling allowed us to identify heterogeneous sub-

groups classified by different mean levels of hedonic hunger, referred to as classes in the 

literature. Mixture modeling enhances our understanding by identifying similarities among key 

variables and their relationships with dependent variables. For this study, mixture modeling 

segmented classes depending upon the levels of hedonic hunger and its association with other 

variables. Bayesian estimation was used because of our relatively small sample size (Muthén & 

Asparouhov, 2012; van de Schoot et al., 2013). Without informative priors, the maximum 

likelihood estimates were used as priors by default (van de Schoot et al., 2013). 

Results 

Descriptive Statistics 

Sixty-one percent of the participants were female. Seventy- one percent of the 

participants were overweight and 28% were obese. Non-Hispanic Whites represented 79% 

percent of the sample. (Table 1) Average baseline level of hedonic hunger was 35.25 (SD = 

14.35, Min: 12, Max: 84). The average baseline zBMI was 1.4 (SD = .44, Min .46, Max 3.2). 

Participants reported their average baseline caloric consumption as 1890 kcal (SD = 889.9kcal, 

Min 34kcal, Max 6036.3 kcal; Table 2).  
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Table 1  
Demographic Characteristics of Participants  

Demographic Variable n =101 % 

Gender 

   Male 39 38.6 
   Female 62 61.4 

Body Mass Index (BMI) 
   Overweight (BMI ≥ 85 ≤ 94) 67 71.3 
   Obese (BMI ≥ 95) 27 28.7 

Race/Ethnicity 
   White/ Not Hispanic  79 78 
   Hispanic/Latino  11 10.9 
   Asian  3 2.9 
   Native American 1 1.0 
   Other  6 5.9 

Approximate Family Income 
     $21,000-$30,000 0 0.0 
     $31,000-$40,000 4 3.9 
     $41,000-$50,000 9 8.9 
     $51,000-$59,000 17 16.8 
     $60,000-$69,000 14 13.8 
     $70,000-$79,000 4 3.9 
     >$80,000 42 41.5 

Mean SD 

     Age (years) 16.87 2.56 

Note: M= mean, SD= standard deviation, four participants did not report BMI 
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Table 2  
Summary of Pearson Correlations for Total Fat, Sugar, Calories, Hedonic Hunger, and BMIz. 

Measure Sugar Calorie Hedonic 
Hunger 

BMIz M SD 

Total Fat .428** .890** .008 .148 35.25 14.34 

Sugar -- .675** -.041 -.029 109.79 71.69 

Calorie -- -.024 .117 1890.51 889.95 

Hedonic Hunger -- .177 35.25 14.34 

zBMI -- 1.43 .445 

Note. M= mean; SD = standard deviation; BMIz = BMI z-score; Calorie measured in kilos, 
Hedonic hunger measured as total score on Power of Food Scale (PFS) 
** p < .01 

Mixture Modeling 

A three-class model provided the best fit to the data and a posterior predictive value (ppp 

= 0.381) indicated an acceptable fit. The classification of the model was good with an entropy of 

0.88 (entropy above 0.80 is considered as an indication of good classification). The Model 

results are displayed in Table 3 and Figure 1. The first latent class comprised 19% (n = 19) of the 

cases, the second latent class had 65% (n = 65) of the cases. The third latent class had 16% 

(n=16). The first class (n=19, M = 44.96) indicated no direct effect (β = -0.419, p =.140; CI = -

1.097, 0.239) of hedonic hunger on zBMI and no indirect effect (β = -0.036, p = 0.45; CI = -

0.565, 0.633) was observed. However, there was a significant negative association between 

hedonic hunger and caloric intake (β = -0.737, p =0.018; CI = -0.867, -0.145). In the second 

class (n = 65, M = 29.86) a direct effect (β = 0.355, p = 0.018; CI = 0.016, 0.654) of hedonic 

hunger on zBMI was noted. There was a positive association between hedonic hunger and zBMI; 

more specifically, with every one unit increase in hedonic hunger, there was a 0.35 points 

increase in zBMI. No indirect effect was noted, (β = -0.007, p = 0.043; CI = -0.125, 0.054). The 
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third class (n =16, M = 44.50) had a significant direct association between hedonic hunger and 

zBMI (β= -0.68, p < .01, CI= 0.68, 1.35) such that with every one unit of increase in hedonic 

hunger the zBMI decreased by 68 units. A lifestyle intervention study with obese children 

suggested a decrease in zBMI as small as 0.18 results in differences in metabolic disease risk 

(Reinehr, Kleber, & Toschke, 2009). Hedonic hunger was positively associated with caloric 

intake in class 3 (β= 0.52, p < .01, CI= 0.24, .78), with every one unit increase in hedonic hunger 

there was an increase of 52 kilocalories daily. Additionally, there was a strong positive 

relationship between caloric intake and BMI (β= 1.00, p<.01, CI 0.68, 1.35), indicating that with 

every one thousand unit increase in calorie intake there was one unit increase in BMI. A test for 

mediation in class 3 using mixture modeling indicated significant indirect effect (β= 0.56, p = 

.02, CI .022, .017). 79% of variance in the zBMI was explained by the mixture model of 

mediation. Overall there was a negative association between hedonic hunger and zBMI; 

however, when mediator was involved the relationship changed, and indicated a positive 

association, indicating suppression.  

Table 3 
Latent Class Wise Bayesian Estimates of Mediation Analysis 

β S.E p 95% CI 

Class 1 
Direct -0.419 0.356 0.140 -1.097, 0.239

Indirect -0.036 0.291 0.450 -0.565, 0.633
Class 2 

Direct 0.355 0.162 0.018 0.016, 0.654 
Indirect -0.007 0.043 0.357 -0.125, 0.054

Class 3 
Direct -0.678 0.149 0.000 -1.011,  -0.408

Indirect 0.516 0.262 0.022 0.017, 1.056

Note. Direct effect hedonic hunger -> zBMI 
Indirect effect hedonic hunger-> calories ->zBMI 
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Caloric Intake 

Hedonic hunger zBMI 

Hedonic hunger zBMI 

Caloric Intake 

Caloric Intake 

Hedonic hunger zBMI 

 -0.737
0.088 

0.148 -0.103

0.52*
1.00* 

Direct effect = -0.68**; Indirect effect = 0.52* 
Figure 3. Mixture mediation model for third latent class (n=16) demonstrating the association 
between hedonic hunger and zBMI mediated by caloric intake *p ≤ 05, ** p ≤.01 

Direct effect = 0.355*; Indirect effect = -0.00 

Figure 2. Mixture mediation model for second latent class (n=65) demonstrating the 
association between hedonic hunger and zBMI by caloric intake *p ≤ 05, ** p ≤.01 

Direct effect = -0.419 ; Indirect effect = 0.025 

Figure 1. Mixture mediation model for first latent class (n = 19) demonstrating the association 
between hedonic hunger and zBMI by caloric intake *p ≤ .05, ** p ≤.01 
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Discussion 

There is abundant evidence that the omnipresence of highly palatable food activates a 

hedonic pattern of eating (Davis et al., 2011; Johnson, 2013; Lowe & Butryn, 2007; Morris, 

Beilharz, Maniam, Reichelt, & Westbrook, 2015; Papies et al., 2007). Among overweight 

individuals, exaggerated hedonic responses constitute a behavioral risk for excessive energy 

intake (Blundell & Finlayson, 2004; Hall, Hammond, & Rahmandad, 2014). Given the 

debilitating long-term health complications associated with obesity, adolescence is a focal period 

for understanding eating behaviors that may favor the development of obesity. There is a dearth 

of literature on the association between hedonic hunger and increase in the BMI among 

adolescents. A better understanding of individual differences is important to illuminate the 

causes of obesity and identify potential solutions. The current study explored whether there is a 

positive association between hedonic hunger and zBMI and whether this relationship was 

mediated by caloric intake. Using a mixture model of mediation, it was hypothesized that 

mediation could occur at certain levels of hedonic hunger. 

Consistent with the first hypothesis, results demonstrated a positive association between 

hedonic hunger and zBMI. For the majority of our participants (65%) hedonic hunger was 

positively associated with BMI (see Table 3). Across the 65% of participants, zBMI increased by 

0.35 units for every one unit increase in hedonic hunger. This finding demonstrates that hedonic 

eating can override the homeostatic need for energy in response to rewarding food items and 

potentially stimulate weight gain. Consistent with the larger literature in pediatric obesity, our 

findings reiterate that hedonic hunger in adolescents could contribute weight gain (Drewnowski 

& Specter, 2004; Fisher & Birch, 2002; Hill & Peters, 1998; Swinburn, Egger, & Raza, 1999). 

Eating in the absence of hunger is said to promote obesity in girls as young as 7 years old (Fisher 
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& Birch, 2002). Our results contribute to the growing literature on hedonic hunger and obesity 

among adolescents that exaggerated hedonic responses promote excessive energy intake.  

Our second hypothesis that the association between hedonic hunger and zBMI would be 

explained by caloric intake, was built on previous literature on adult obesity (Mead et al., 2015; 

O’Neil et al., 2012). However, results of the current study did not demonstrate a similar 

relationship among adolescents. Caloric intake suppressed the association for 16% of 

participants, hence caloric intake only tentatively mediated the association between hedonic 

hunger and weight status. Since no known study has examined this relationship before, our 

findings may be limited by lack of supporting evidence. Shrout and Bolger (2002) explained that 

suppression occurs when the indirect effect has the opposite sign of the direct effect. Conger 

(1974) defined suppressor variable as “one which increases the predictive validity of another 

variable by its inclusion in a regression equation.” Such models are also called “inconsistent 

mediation models” (MacKinnon, Fairchild, & Fritz, 2007). Overall, it is unclear why and how 

this effect could occur, however in our case, it could be because a suppressor variable may 

substantially correlated with the dependent variable (Maassen & Bakker, 2001), suggested by 

high covariance between caloric intake and zBMI.  

Specific to a sub-group comprising 16% of our sample, there was strong covariance 

between caloric intake and zBMI. This is a consistent phenomenon among adolescents; each 

additional serving of sugar-sweetened drink consumed is significantly associated with an 

increase in BMI and frequency of obesity odds (Ludwig, Peterson, & Gortmaker, 2001). In a 

review on a trajectory towards weight gain and obesity in adolescents, Rosenheck (2008) found 

strong evidence between adolescents increased fast-food intake and associated caloric intake 

leading to weight gain.  
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The absence of mediation may also be explained by the lack of temporal precedence in 

our study. Hedonic hunger likely exerts influence on BMI over a lengthy time period and 

assessing these constructs over time may be a more ecologically valid method. Shrout and 

Bolger (2002) suggested that as the causal process becomes more distal, the size of the effect 

typically gets smaller, potentially because the influence of the independent variable is likely to 

get transmitted through additional links in the causal chain, or might get affected by random 

factors. For example, some individuals might consume food in the absence of short-term energy 

deficit, not because of the palatability of food, but because of potential scarcity in the future. 

Furthermore, according to the homeostatic – hedonic model of eating (Lowe & Levine, 2005) the 

appetitive motivation among overweight individuals can occur simply because of energy 

deficiency or evolutionary needs. This implies that the food consumed in the absence of 

physiological hunger prevents the development of future physiological hunger; resulting in 

increased consumption and storage of extra energy as body fat.  

Recent advances in the field recommend considering the individual differences in the 

dynamic interaction between hedonic, homeostatic and cognitive feedback systems (Hall et al., 

2014). For example, energy inefficient; who do not gain weight despite frequent overeating, are 

particularly deserving of study unlike the energy efficient individuals (Blundell & Finlayson, 

2004). Another factor is the “pull” obesity-prone individuals feel from the obesogenic 

environments (Davis, Strachan, & Berkson, 2004). The pull may be greater when individuals are 

gaining weight than when their weight stabilizes at an obese level. Additionally, there is 

literature suggesting that the interaction between diminished inhibitory control capacities and 

sensitivity towards the rewarding properties of food can predict weight-gain among young adult 

females (Appelhans et al., 2011; Nederkoorn, Houben, Hofmann, Roefs, & Jansen, 2010). 
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Similarly, self-regulatory competency may also serve as a moderator of the negative impact of 

being sensitive to the food environment on eating behavior (French, Epstein, Jeffery, Blundell, & 

Wardle, 2012; Stok et al., 2015) decisions about when to eat are modulated by homeostatic 

hunger, as well as the availability of the food, the social context, and one’s response to food cues 

(Hall et al., 2014). Since we did not explore the individual differences in the intake and 

expenditure of energy, it is possible that an interaction between hedonic hunger, homeostatic 

eating and individual differences in cognitive capacities could explain the association better.   

Conclusions and Future Directions 

We conclude that hedonic hunger is associated with increased sensitivity towards the 

rewarding properties of food and change in weight status for a subset of adolescents. This 

research adds to the growing body of research that heightened responsiveness to food 

environments drives unhealthy eating practices leading to weight gain among adolescents. Our 

study contributes to the widely growing field of hedonic hunger and obesity by exploring the role 

of caloric intake as a mediator. Our study provides preliminary evidence that caloric intake did 

not mediate the association between hedonic hunger and weight status. Caloric intake suppressed 

the association; tentative mediation suggests that some teenagers may experience an exaggerated 

hedonic response to palatable food, deriving more pleasure from eating and as a result consumed 

more calories resulting in an upward shift of weight. Whereas, others might have a diminished 

ability to experience pleasure from food and hence consume food to satisfy an optimum level of 

stimulation. Overall, our results are commensurate with Lowe et al., 2009 that some individuals 

are more psychologically sensitive to the obesogenic environment than others. Future research 

would benefit by considering the mediating as well potential suppressing variables; a theory that 
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takes into account mediating and suppressing variables is more complete than a theory that 

examines only the former (Rucker, Preacher, Tormala, & Petty, 2011).  

Changes in hedonic hunger during weight-loss intervention are well established in adult 

weight-loss literature (O’Neil, et al., 2012; Schultes, Ernst, Wilms, Thurnheer, & Hallschmid, 

2010). Our study suggests that it is important to consider hedonic hunger in adolescent weight 

control interventions because it may influence dietary behavior and weight outcomes for some 

individuals. Individuals with hedonic obesity may respond better to behavioral and lifestyle 

modification, including traditional behavioral therapy (Yu et al., 2015). 

Limitations  

The present study should be interpreted within the context of some limitations. The PFS 

quantifies hedonic hunger as a trait, measuring a tendency toward preoccupation with food 

despite the absence of short-term energy deficit. However, it is likely that this trait interacts with 

exposure to food cues. Moreover, PFS does not contain items measuring actual food 

consumption or overeating. Vainik, Neseliler, Konstabel, Fellows, & Dagher, (2015), argued that 

PFS reflect a continuum of an “uncontrolled eating” construct ranging from no overeating on one 

extreme to food addiction on the other, and it may not represent food reward sensitivity per se. 

Furthermore, the items on the PFS scale reflect a preoccupation with delicious foods, thus a 

high-scoring PFS participants experience more difficulty than a low-scoring participant to inhibit 

their urges to eat highly palatable food (Lowe et al., 2016).  

Lastly, our sample comprises developing adolescents and risk factors for childhood 

obesity change with age (Ambrosini, 2014). The association between an energy-dense, high-fat, 

low-fiber dietary pattern and adiposity diminishes between 7 and 15 years of age (Ambrosini, 
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Emmett, Northstone, & Jebb, 2014). Further studies examining the influence of hedonic hunger 

at various developmental stages are warranted.  

The cross-sectional nature of the study limits our ability to make causal claims. 

Additionally, social desirability could have impacted the self-report measure of hedonic hunger 

and caloric intake. Moreover, self- reported food consumption data are subject to limitations, 

such as reactivity and accuracy of reporting serving size. Use of additional measures to validate 

self-reported data can add substantial value. In the light of suppression, future research should 

explore calorie intake as a moderated mediator. 

  



ASSOCIATION BETWEEN HEDONIC HUNGER AND BODY WEIGHT 20 

References 

Ambrosini, G. L. (2014). Childhood dietary patterns and later obesity: A review of the 

evidence. Proceedings of the Nutrition Society, 73(1), 137-146 

Ambrosini, G. L., Emmett, P. M., Northstone, K., & Jebb, S. A. (2014). Tracking a dietary 

pattern associated with increased adiposity in childhood and adolescence. Obesity, 22(2), 

458-465.

Appelhans, B. M., Woolf, K., Pagoto, S. L., Schneider, K. L., Whited, M. C., & Liebman, R. 

(2011). Inhibiting food reward: Delay discounting, food reward sensitivity, and palatable 

food intake in overweight and obese women. Obesity, 19(11), 2175-2182. 

Baranowski, T., Islam, N., Douglass, D., Dadabhoy, H., Beltran, A., Baranowski, J., ... & Subar, 

A. F. (2014). Food Intake Recording Software System, version 4: A self‐completed 24‐h 

dietary recall for children. Journal of Human Nutrition and Dietetics, 27(s1), 66-71. 

Bassett, R., Chapman, G. E., & Beagan, B. L. (2008). Autonomy and control: The co-

construction of adolescent food choice. Appetite, 50(2), 325-332. 

Bejarano, C. M., & Cushing, C. C. (2018). Dietary motivation and hedonic hunger predict 

palatable food consumption: An intensive longitudinal study of adolescents. Annals of 

Behavioral Medicine, kax051. doi.org/10.1093/abm/kax051 

Birch, L. L., Fisher, J. O., & Davison, K. K. (2003). Learning to overeat: Maternal use of 

restrictive feeding practices promotes girls’ eating in the absence of hunger. American 

Journal of Clinical Nutrition, 78(2), 215–220. 

Blundell, J. E., & Finlayson, G. (2004). Is susceptibility to weight gain characterized by 

homeostatic or hedonic risk factors for overconsumption? Physiology & Behavior, 82(1), 

21-25.

http://doi.org/10.1093/abm/kax051


ASSOCIATION BETWEEN HEDONIC HUNGER AND BODY WEIGHT 21 
 

Boutelle, K., Neumark-Sztainer, D., Story, M., & Resnick, M. (2002). Weight control behaviors 

among obese, overweight, and nonoverweight adolescents. Journal of Pediatric 

Psychology, 27(6), 531-540. 

Campbell, K. J., Crawford, D. A., Salmon, J., Carver, A., Garnett, S. P., & Baur, L. A. (2007). 

Associations between the home food environment and obesity‐promoting eating 

behaviors in adolescence. Obesity, 15(3), 719-730. 

Cappelleri, J. C., Bushmakin, A. G., Gerber, R. A., Leidy, N. K., Sexton, C. C., Karlsson, J., & 

Lowe, M. R. (2009). Evaluating the Power of Food Scale in obese subjects and a general 

sample of individuals: Development and measurement properties. International Journal 

of Obesity, 33(8), 913. 

Centers for Disease Control and Prevention (CDC). (2011). Growth chart training: A SAS 

program for the CDC growth charts [Computer software]. Available at 

http://www.cdc.gov/growth charts/computer_programs.htm. 

Conger, A. J. (1974). A revised definition for suppressor variables: A guide to their identification 

and interpretation. Educational and Psychological Measurement, 34(1), 35-46. 

Davis, C., Strachan, S., & Berkson, M. (2004). Sensitivity to reward: Implications for overeating 

and overweight. Appetite, 42(2), 131-138. 

Davis, C., Curtis, C., Levitan, R. D., Carter, J. C., Kaplan, A. S., & Kennedy, J. L. (2011). 

Evidence that ‘food addiction’is a valid phenotype of obesity. Appetite, 57(3), 711-717. 

De Cock, N., Van Lippevelde, W., Vervoort, L., Vangeel, J., Maes, L., Eggermont, S., ... & 

Beullens, K. (2016). Sensitivity to reward is associated with snack and sugar-sweetened 

beverage consumption in adolescents. European Journal of Nutrition, 55(4), 1623-1632. 



ASSOCIATION BETWEEN HEDONIC HUNGER AND BODY WEIGHT 22 
 

Dev, D. A., McBride, B. A., Fiese, B. H., Jones, B. L., & Cho, H. (2013). Risk factors for 

overweight/obesity in preschool children: An ecological approach. Childhood 

Obesity, 9(5), 399-408.  

Drewnowski, A., & Specter, S. E. (2004). Poverty and obesity: The role of energy density and 

energy costs. The American Journal of Clinical Nutrition, 79(1), 6-16. 

Fisher, J. O., & Birch, L. L. (2002). Eating in the absence of hunger and overweight in girls from 

5 to 7 y of age. The American Journal of Clinical Nutrition, 76(1), 226-231. 

French, S. A., Epstein, L. H., Jeffery, R. W., Blundell, J. E., & Wardle, J. (2012). Eating 

behavior dimensions. Associations with energy intake and body weight. A 

review. Appetite, 59(2), 541-549. 

Gurnani, M., Birken, C., & Hamilton, J. (2015). Childhood obesity. Pediatric Clinics, 62(4), 

821-840. 

Hall, K. D., Hammond, R. A., & Rahmandad, H. (2014). Dynamic interplay among homeostatic, 

hedonic, and cognitive feedback circuits regulating body weight. American Journal of 

Public Health, 104(7), 1169-1175. 

Hill, J. O., & Peters, J. C. (1998). Environmental contributions to the obesity epidemic. Science, 

280(5368), 1371-1374. 

Hughes, A. R., Summer, S. S., Ollberding, N. J., Benken, L. A., & Kalkwarf, H. J. (2017). 

Comparison of an interviewer-administered with an automated self-administered 24 h 

(ASA24) dietary recall in adolescents. Public Health Nutrition, 20(17), 3060-3067. 

Johnson, A. W. (2013). Eating beyond metabolic need: How environmental cues influence 

feeding behavior. Trends in Neurosciences, 36(2), 101-109. 



ASSOCIATION BETWEEN HEDONIC HUNGER AND BODY WEIGHT 23 
 

Johnson, S. L. (2000) Improving preschoolers’ self-regulation of energy intake. Pediatrics, 106, 

1429–1435. 

Keys, A., Fidanza, F., Karvonen, M. J., Kimura, N., & Taylor, H. L. (1972). Indices of relative 

weight and obesity. Journal of Clinical Epidemiology, 25(6), 329-343. 

Laurent, J. S., & Sibold, J. (2016). Addictive-like eating, body mass index, and psychological 

correlates in a community sample of preadolescents. Journal of Pediatric Health 

Care, 30(3), 216-223. 

Lipsky, L. M., Nansel, T. R., Haynie, D. L., Liu, D., Eisenberg, M. H., & Simons-Morton, B. 

(2016). Power of Food Scale in association with weight outcomes and dieting in a 

nationally representative cohort of US young adults. Appetite, 105, 385-391. 

Lowe, M. R., & Butryn, M. L. (2007). Hedonic hunger: A new dimension of 

appetite? Physiology & Behavior, 91(4), 432-439. 

Lowe, M. R., & Levine, A. S. (2005). Eating motives and the controversy over dieting: Eating 

less than needed versus less than wanted. Obesity, 13(5), 797-806. 

Lowe, M. R., Arigo, D., Butryn, M. L., Gilbert, J. R., Sarwer, D., & Stice, E. (2016). Hedonic 

hunger prospectively predicts onset and maintenance of loss of control eating among 

college women. Health Psychology, 35(3), 238. 

Lowe, M. R., Butryn, M. L., Didie, E. R., Annunziato, R. A., Thomas, J. G., Crerand, C. E., ... & 

Halford, J. (2009). The power of food scale. A new measure of the psychological 

influence of the food environment. Appetite, 53(1), 114-118. 

Ludwig, D. S., Peterson, K. E., & Gortmaker, S. L. (2001). Relation between consumption of 

sugar-sweetened drinks and childhood obesity: A prospective, observational analysis. The 

Lancet, 357(9255), 505-508. 



ASSOCIATION BETWEEN HEDONIC HUNGER AND BODY WEIGHT 24 
 

Maassen, G. H., & Bakker, A. B. (2001). Suppressor variables in path models: Definitions and 

interpretations. Sociological Methods & Research, 30(2), 241-270. 

MacKinnon, D. P., Fairchild, A. J., & Fritz, M. S. (2007). Mediation analysis. Annual Review of 

Psychology, 58, 593-614. 

Mead, B., Ahern, A., Halford, J., Harrold, J., & Boyland, E. (2015). Hedonic hunger and food 

cue reactivity in obese participants undergoing weight management. Appetite, 87, 384. 

Mitchell, T. B., Cushing, C. C., & Amaro, C. M. (2016). Psychometric properties of the power of 

food scale in a community sample of preadolescents and adolescents. Journal of Child 

and Family Studies, 25(9), 2733-2739. 

Morris, M. J., Beilharz, J. E., Maniam, J., Reichelt, A. C., & Westbrook, R. F. (2015). Why is 

obesity such a problem in the 21st century? The intersection of palatable food, cues and 

reward pathways, stress, and cognition. Neuroscience & Biobehavioral Reviews, 58, 36-

45.  

Murray, R., Bhatia, J., Okamoto, J., Allison, M., Ancona, R., Attisha, E., ... & Minier, M. (2015). 

Snacks, sweetened beverages, added sugars, and schools. Pediatrics, 135(3), 575-583. 

Muthén, B., & Asparouhov, T. (2012). Bayesian structural equation modeling: A more flexible 

representation of substantive theory. Psychological Methods, 17(3), 313. 

Nederkoorn, C., Houben, K., Hofmann, W., Roefs, A., & Jansen, A. (2010). Control yourself or 

just eat what you like? Weight gain over a year is predicted by an interactive effect of 

response inhibition and implicit preference for snack foods. Health Psychology, 29(4), 

389. 

Ogden, C. L., Carroll, M. D., Lawman, H. G., Fryar, C. D., Kruszon-Moran, D., Kit, B. K., & 

Flegal, K. M. (2016). Trends in obesity prevalence among children and adolescents in the 



ASSOCIATION BETWEEN HEDONIC HUNGER AND BODY WEIGHT 25 
 

United States, 1988-1994 through 2013-2014. Journal of the American Medical 

Association, 315(21), 2292-2299. 

O'Neil, P. M., Theim, K. R., Boeka, A., Johnson, G., & Miller-Kovach, K. (2012). Changes in 

weight control behaviors and hedonic hunger during a 12-week commercial weight loss 

program. Eating Behaviors, 13(4), 354-360. 

Painter, J. E., Wansink, B., & Hieggelke, J. B. (2002). How visibility and convenience influence 

candy consumption. Appetite, 38, 237-238. 

Papies, E., Stroebe, W., & Aarts, H. (2007). Pleasure in the mind: Restrained eating and 

spontaneous hedonic thoughts about food. Journal of Experimental Social 

Psychology, 43(5), 810-817. 

Reinehr, T., Kleber, M., & Toschke, A. M. (2009). Lifestyle intervention in obese children is 

associated with a decrease of the metabolic syndrome revalence. Atherosclerosis, 207(1), 

174-180. 

Rosenheck, R. (2008). Fast food consumption and increased caloric intake: A systematic review 

of a trajectory towards weight gain and obesity risk. Obesity Reviews, 9(6), 535-547. 

Rucker, D. D., Preacher, K. J., Tormala, Z. L., & Petty, R. E. (2011). Mediation analysis in 

social psychology: Current practices and new recommendations. Social and Personality 

Psychology Compass, 5(6), 359-371. 

Saper, C. B., Chou, T. C., & Elmquist, J. K. (2002). The need to feed: Homeostatic and hedonic 

control of eating. Neuron, 36(2), 199-211. 

Schachter, S. (1971). Some extraordinary facts about obese humans and rats. American 

Psychologist, 26(2), 129. 



ASSOCIATION BETWEEN HEDONIC HUNGER AND BODY WEIGHT 26 
 

Schultes, B., Ernst, B., Wilms, B., Thurnheer, M., & Hallschmid, M. (2010). Hedonic hunger is 

increased in severely obese patients and is reduced after gastric bypass surgery. The 

American Journal of Clinical Nutrition, 92(2), 277-283. 

Schüz, B., Bower, J., & Ferguson, S. G. (2015). Stimulus control and affect in dietary 

behaviours: An intensive longitudinal study. Appetite, 87, 310-317. 

Shrout, P. E., & Bolger, N. (2002). Mediation in experimental and nonexperimental studies: New 

procedures and recommendations. Psychological Methods, 7(4), 422-445. 

Smeets, P. A., Charbonnier, L., van Meer, F., van der Laan, L. N., & Spetter, M. S. (2012). 

Food-induced brain responses and eating behaviour. Proceedings of the Nutrition 

Society, 71(4), 511-520. 

Snoek, H. M., Van Strien, T., Janssens, J. M., & Engels, R. C. (2007). Emotional, external, 

restrained eating and overweight in Dutch adolescents. Scandinavian Journal of 

Psychology, 48(1), 23-32. 

Stok, F. M., De Vet, E., Wardle, J., Chu, M. T., De Wit, J., & De Ridder, D. T. (2015). 

Navigating the obesogenic environment: How psychological sensitivity to the food 

environment and self-regulatory competence are associated with adolescent unhealthy 

snacking. Eating Behaviors, 17, 19-22. 

Swinburn, B., Egger, G., & Raza, F. (1999). Dissecting obesogenic environments: The 

development and application of a framework for identifying and prioritizing 

environmental interventions for obesity. Preventive Medicine, 29(6), 563-570. 

Vainik, U., Neseliler, S., Konstabel, K., Fellows, L. K., & Dagher, A. (2015). Eating traits 

questionnaires as a continuum of a single concept. Uncontrolled eating. Appetite, 90, 229-

239.  



ASSOCIATION BETWEEN HEDONIC HUNGER AND BODY WEIGHT 27 

van de Schoot, R., Kaplan, D., Denissen, J., Asendorpf , J. B., Neyer, F. J. & van Aken, M. A. 

G. (2013). A gentle introduction to Bayesian analysis: Applications to research in child

development. Child Development, 85(3), 842-860 

Witt, A. A., Raggio, G. A., Butryn, M. L., & Lowe, M. R. (2014). Do hunger and exposure to 

food affect scores on a measure of hedonic hunger? An experimental study. Appetite, 74, 

1-5.

Yu, Y. H., Vasselli, J. R., Zhang, Y., Mechanick, J. I., Korner, J., & Peterli, R. (2015). Metabolic 

vs. hedonic obesity: A conceptual distinction and its clinical implications. Obesity 

Reviews, 16(3), 234-247. 

Yuan, C., Spiegelman, D., Rimm, E. B., Rosner, B. A., Stampfer, M. J., Barnett, J. B., ... & 

Willett, W. C. (2017). Validity of a dietary questionnaire assessed by comparison with 

multiple weighed dietary records or 24-hour recalls. American Journal of 

Epidemiology, 185(7), 570-584. 


	Brigham Young University
	BYU ScholarsArchive
	2018-07-01

	Does Dietary Behavior Mediate the Association Between Hedonic Hunger and BMI in Overweight/Obese Adolescents?
	Kirandeep Kaur
	BYU ScholarsArchive Citation


	ABSTRACT
	TABLE OF CONTENTS
	LIST OF TABLES
	LIST OF FIGURES
	Does Dietary Behavior Mediate the Association Between Hedonic Hunger  and BMI in Overweight/Obese Adolescents?
	Method
	Participants
	Measures
	Procedure
	Data Screening
	Analytic plan

	Results
	Descriptive Statistics
	Table 1  Demographic Characteristics of Participants
	Table 2  Summary of Pearson Correlations for Total Fat, Sugar, Calories, Hedonic Hunger, and BMIz.
	Mixture Modeling
	Table 3 Latent Class Wise Bayesian Estimates of Mediation Analysis
	Figure 1. Mixture mediation model for first latent class (n = 19) demonstrating the association between hedonic hunger and zBMI by caloric intake *p ≤ .05, ** p ≤.01
	Figure 2. Mixture mediation model for second latent class (n=65) demonstrating the association between hedonic hunger and zBMI by caloric intake *p ≤ 05, ** p ≤.01
	Figure 3. Mixture mediation model for third latent class (n=16) demonstrating the association between hedonic hunger and zBMI mediated by caloric intake *p ≤ 05, ** p ≤.01


	Discussion
	Conclusions and Future Directions
	Limitations


	References

