BINGE EATING
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Stress-Induced Binge Eating 
Have you ever found yourself saying, “I’m so stressed about finals!  Let’s order a large pizza and take a break from studying.” or “My roommate is getting on my last nerve!  I need chocolate!” or “I just had a huge fight with my girlfriend/boyfriend.  Want to go out for ice cream?”  If the answer is yes, then you may have insight into the psychological mechanisms underlying the tendency to consume palatable foods following a psychological stressor.  This tendency is observed in both healthy individuals and those with binge eating disorder (BED; for reviews, see Adam & Epel, 2007; Torres & Nowson, 2007).  The physiological mechanisms underlying this phenomenon, however, are just beginning to be determined.
Stress is a trigger for a specific type of eating behavior called binge eating, which is characterized by uncontrolled, rapid consumption of excess amounts of food (for review, see Mathes, Brownley, Mo, & Bulik, 2009).  The lifetime prevalence of binge eating in the United States is approximately 4.5% and is roughly equal for men and women.  However, when more stringent criteria are used to diagnose the more severe form of binging, BED, the lifetime prevalence drops to approximately 2.8% and occurs more often in women than men.  In addition to the consumption of large quantities of food and loss of control associated with binge eating, individuals with BED tend to binge within a short period of time, eat while alone and to the point of feeling uncomfortably full, eat despite lack of hunger or metabolic need, and feel distressed upon the completion of the binge episode on at least 2 days per week for 6 months (American Psychiatric Association, 2000).  
Unlike individuals with bulimia nervosa, individuals with BED do not engage in compensatory behaviors following a binge; therefore, obesity is highly co-morbid with BED.  Thus, it becomes a challenge to disentangle the physiological and consummatory effects of obesity with those of the disorder itself (for review, see Lo Sauro, Ravaldi, Cabras, Faravelli, & Ricca, 2008).  In part due to this methodological challenge, very few studies have attempted to compare eating behavior following a stressor in BED versus non-BED individuals.  However, it has recently been reported that obese women with BED show increased average eating rates and spoonful frequency despite no difference in total food consumption (Laessle & Schulz 2009) and report more hunger and desire to binge following a stressor (Gluck, Geliebter, Hung, & Yahav, 2004).  The available literature regarding food intake following stress in BED is not only scarce, but is also inconsistent, due mainly to methodological issues involved with participant reactivity during a simulated binge in a laboratory environment.  Therefore, in order to avoid the potential methodological problems innate to the measurement of overt eating behavior, the current study used eye tracking technology to measure time spent gazing at food images following psychological stress.  
Because stress is a trigger for binge eating, particularly in BED, do individuals with the disorder show a different physiological stress response than non-BED individuals?  Although the literature on the topic is mixed, the majority of studies show that BED is associated with heightened levels of cortisol, the major stress hormone, at baseline rest and  in response to psychological stress (for reviews, see Gluck, 2006; Lo Sauro et al., 2008).  This increased cortisol response to stress may play a causal role in the binge eating associated with BED.  Cortisol helps to regulate hunger and energy balance and has been shown to directly increase appetitive behavior in animals and humans (for review, see Gluck, 2006).  Thus, the heightened cortisol response to stress found in BED may predispose individuals with the disorder to eat more palatable foods than do non-BED individuals when a psychological stressor arises.  Differences in the perception of the stressor may also play a role in increasing the likelihood of binge eating in BED.  Gluck et al. (2004) found that women with BED reported more perceived stress in response to a pain task than obese women without BED.  Additionally, perceived stress was positively correlated with desire to binge eat in all participants.
The present study sought to elucidate the psychophysiological mechanisms underlying BED by comparing salivary cortisol levels, visual interest in food images, and stress perception following a psychological stressor in women with and without severe binge eating behavior.  
Method

Participants

Twenty college women aged 18-22 participated in the study.  Based on the Binge Eating Scale (see below),10 women were classified as having severe binge eating behavior whereas 10 women were classified as having healthy eating attitudes.  Although participants were not clinically diagnosed with BED via structured interview, the Binge Eating Scale is a valid measure of binge eating (Gormally, Black, Dasin, & Rardin, 1982).  Thus, the two groups of participants will henceforth be referred to as either BED or non-BED based on the results of the Binge Eating Scale.
Questionnaire

Participants were asked to fill out a 16-item questionnaire assessing binge eating behaviors.  The Binge Eating Scale describes both behavioral manifestations and cognitions/feelings surrounding a binge episode and can yield a total score from 0-46.  A score of 17 or below indicates no binge eating whereas a score from 18-26 signifies moderate binging.  Severe binging is identified as a score of 27 or higher (Gormally et al., 1982).
Mental Stressor

The Trier Social Stress Test (TSST) has been shown to reliably induce large and consistent stress responses (Kirschbaum, Pirke, & Hellhammer, 1993).  The protocol began with a speech task in which participants were told that they were applying for their ideal job.  They were then asked to prepare a speech explaining why they would be the best candidate for the position.  After 5 min of preparation, participants gave a 5 min speech in front of a judging panel.  In the math task, participants were asked to count backwards from 2083 by intervals of 13 as quickly and as accurately as possible in 5 min.  Every time they made a mistake, they were asked to start over.  Immediately following the speech task and again immediately following the math task, participants were asked to rate their perception of the stressor on a scale from 1 to 10, with 1 being not stressful at all and 10 being the most stress imaginable. 
Stress Hormone Sampling

Salivary cortisol was assessed after an initial baseline rest period and then again 10 min after the cessation of the TSST, when the hormone is at its peak post-stress concentration.  Participants passively drooled into a small vial in order to give the cortisol sample.  To obtain the cortisol measurement, a competitive immunoassay specifically designed and validated for the quantitative measurement of salivary cortisol was utilized. 
Eye Tracker
Eye tracking is the process of measuring the point of gaze of a subject, and an eye tracker is a device that performs this measurement by monitoring eye positions and eye movement.  The eye movements were recorded with equipment EyeGaze® (LC Technologies Inc.) that allows analysis of eye movements (mean length and duration) and fixation (localization and duration). 
Study Design

For Part I, participants were asked to fill out the Binge Eating Scale.  Following the completion of the questionnaires, scores were tallied and those participants who fell in the high range (27 or above indicating severe binging) and those who fell in the low range (17 or below, indicating healthy eating) were asked to participate in Part II of the study.  Part II began when participants were seated comfortably in front of the eye tracker at a computer station.  After resting comfortably for 10 min, a baseline salivary cortisol sample was taken.  Then, the TSST was administered as described above.  Immediately after the TSST, participants received instructions to focus their gaze on the image presented on the computer screen that interested them the most.  Next, four images were simultaneously displayed on a screen for 4 s, with one in each corner of the screen.  There was a neutral image (e.g., chair, telephone), a relaxing image (e.g., tropical beach, bubble bath), an image of comfort food (e.g., pizza, ice cream), and an image of a basic shape (e.g., square, triangle).  Eight such screens were shown in succession.  The eye tracker yielded data describing (a) the percentage of time spent gazing at the food image (food/total time) and (b) selective attention to food images compared to relaxing images [food / (food + relaxing)] *100.  After the eye tracker portion of the protocol, participants gave a salivary cortisol sample to assess their cortisol stress response.
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Research Design and Statistics Questions
1. Based on previous literature, what do you hypothesize regarding (a) the cortisol stress response, (b) perception of the speech and math stressors, and (c) time spent gazing at food images in BED versus non-BED participants?
2. The present study was designed to compare the BED to the non-BED group on food interest following a stressor.  What additional insights would the present study have yielded had we included a non-stress condition?  Describe the study design and benefits of this design.

3. Access the data file (Binge_Eating.sav) to answer the following questions: 

Did participants with BED differ from non-BED participants on each of the dependent variables listed below?  If there was a significant difference, make sure to specify how the groups differed (e.g. more, less, higher, lower).
a. Body mass index (BMI)?  If so, you will need to use a multivariate analysis of covariance (MANCOVA) with BMI as a covariate to assess group differences in each of the dependent variables listed in b-g below.*  
b. Time spent gazing at the food images (i.e., food interest)?
c. Preference for food versus relaxing images?
d. Baseline salivary cortisol?
e. Cortisol response to stress?
f. Perception of the speech stressor?

g. Perception of the math stressor?
4. The BED and non-BED groups did not differ on all of the dependent variables.  For the dependent variable(s) for which there was/were no difference between BED and non-BED women, give a possible explanation for why this may have occurred.  
5. Why was the preference for food versus relaxing images included as another dependent variable in addition to time spent gazing at food images?  In other words, what further information and conclusions did this variable allow?
* BMI is used as a covariate in order to control for any impact that BMI might have on the relationship between BED and the dependent variables.  Let’s use the dependent variable of food interest to illustrate this point.  Because you are trying to determine if the BED and non-BED groups differ in food interest following a stressor, you want to control for any confounding variables that might also be related to BED, like BMI.  If BED and BMI are related, then it becomes challenging to determine if differences in food interest between BED and non-BED women are due specifically to the disorder itself or to BMI.  In other words, let’s say that you determine that the BED group spent more time gazing at the food images than the non-BED group.  One may conclude that this difference is due to the stress-induced binge eating associated with BED.  However, the BED group may display more food interest not because of their disorder, but because of their tendency to be obese.  Without controlling for BMI, how would you know if it was BED or obesity that contributed to the difference in food interest?  Thus, using BMI as a covariate in the statistical model is important because it allows you to eliminate any confounding influence of BMI on the relationship between BED and your dependent variables.
Answers to Research Design and Statistics Questions
1. Based on previous literature, what do you hypothesize regarding (a) the cortisol stress response, (b) perception of the speech and math stressors, and (c) time spent gazing at food images in BED versus non-BED participants?

Answers:

a. It is hypothesized that the BED group would display a greater cortisol stress response than the non-BED group.  Delta cortisol, or change in cortisol from baseline to stress, is calculated by subtracting the baseline cortisol concentration from the stress cortisol concentration.
b. It is hypothesized that the BED group would perceive both the speech and math tasks of the TSST as more stressful than the non-BED group.

c. It is hypothesized that the BED group will spend more time gazing at the food images than the non-BED participants.
2. The present study was designed to compare the BED to the non-BED group on food interest following a stressor.  What additional insights would the present study have yielded had we included a non-stress condition?  Describe the study design and benefits of this design.

Answer:

The present study could have included a non-stress condition where each participant would be tested on the eye tracker on two separate occasions – once with the TSST stressor and once without.  This additional aspect of the study would be a within-subjects design, while still retaining the between-subjects comparison of BED versus non-BED groups.  Comparing food interest in BED in a stress versus non-stress condition would yield valuable information above and beyond what can be taken from the present study.  Specifically, one would be able to discern whether individuals with BED simply have more interest in food irrespective of the presence of stress, or if food interest in BED would be greater in the stress condition versus the control condition. This additional aspect of the study would further elucidate the specific role of stress in the disorder.
3. Access the data file (Binge_Eating.sav) to answer the following questions: 

Did participants with BED differ from non-BED participants on each of the dependent variables listed below?  If there was a significant difference, make sure to specify how the groups differed (e.g. more, less, higher, lower, etc.).

a. Body mass index (BMI)?  If so, you will need to use a multivariate analysis of covariance (MANCOVA) with BMI as a covariate to assess group differences in each of the dependent variables listed in b-g below.  
b. Time spent gazing at the food images (i.e. food interest)?
c. Preference for food versus relaxing images?
d. Baseline salivary cortisol?
e. Cortisol response to stress?
f. Perception of the speech stressor?

g. Perception of the math stressor?

Answers:

a. Women with BED had a greater BMI than non-BED women, F(1,18) = 11.2, p < .01. Thus, the remaining analyses of covariance were performed with BMI as a covariate.

b. Women with BED spent more time gazing at the food images than non-BED women, F(1,17) = 7.2, p  <.05.
c. Women with BED had a greater preference for the food images versus the relaxing images than non-BED women, F(1,17) = 11.2, p < .01.
d. Women with BED had greater baseline salivary cortisol concentrations than non-BED women, F(1,17) = 11.5, p < .01.
e. Women with BED had a greater increase in salivary cortisol concentrations from baseline to stress than non-BED women, F(1,17) = 12.1, p < .01.
f. Women with BED perceived the speech stressor to be more stressful than non-BED women, F(1,17) = 7.3, p < .05).
g. Women with and without BED do not differ in their perception of the math stressor, p = ns.
4. The BED and non-BED groups did not differ on all of the dependent variables.  For the dependent variable(s) for which there was/were no difference between BED and non-BED women, give a possible explanation for why this may have occurred.  

Answer: 
Women with and without BED did not differ in their perception of the math portion of the TSST.  Based on the raw data, it seems that the math task was perceived as less stressful overall by both the BED and non-BED groups.  Thus, the lack of difference in perception of the math task may be due to the fact that both groups rated the task low on “stressfulness.”  It could be that the math task simply did not induce a stress response in either group.  If we had taken two separate cortisol measurements, one in response to the speech task and one in response to the math task, then we could have determined the stress response to each task individually.  Because we only had one overall stress cortisol measure, we can only infer that the lack of a significant difference between BED and non-BED women in perception of the math task may be due to the inability of this stressor to induce a sufficient stress response in either group. 
5. Why was the preference for food versus relaxing images included as another dependent variable in addition to time spent gazing at food images?  In other words, what further information and conclusions did this variable allow?

Answer:

One goal of this study was to be able to determine if women with BED have a specific interest in food following psychological stress above and beyond that of non-BED women.  If food was the only comforting or relaxing image depicted on the screen, then we would not be able to discern whether BED women had a greater interest in food post-stress or if they just had greater interest in any image that would bring a sense of relaxation.  Thus, including the relaxing images allowed us to compare interest in food specifically, above and beyond interest in relaxing images following a stressor.  

