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1. Introduction and Background 

 
In the Children’s multimedia study, we propose to investigate the effects of media multi-tasking on child obesity. 
The modern obesogenic environment is replete with cues to eat.  Environmental food cues stimulate brain reward 
regions and lead to excess consumption independent of hunger levels (1). This cued eating is partially mediated 
by the amount of attention given to food cues.  For example, children who spend more time looking at food cues 
consume more calories than children who do not (2). We propose that the prevalent practice of media multi-
tasking—simultaneously attending to multiple electronic media sources—increases attention to peripheral food 
cues and subsequent cued eating and thereby plays an important role in the development of obesity. Neural 
networks are responsible for controlling attention to peripheral cues. The dorsal and ventral orienting networks 
control the shifting and focusing of attention, and the frontoparietal network controls the filtering of peripheral 
cues in the environment (3-5). Media multi-tasking is known to increase orienting and decrease the filtering 
abilities associated with these networks (6-8). By this mechanism, we propose that media multi-tasking increases 
obesity risk by increasing attention to peripheral food cues. Current efforts to address obesity ignore this 
prevalent risk behavior. Fortunately, it is possible to improve the functioning of the attentional networks through 
attention modification training (9); thus this research examines the hypothesis that attention modification training 
can decrease the amount of attention children give to food cues. 

 

Theoretical Model  
 
We propose that the persistence of 
childhood obesity (Figure 1) is 
caused, in part, by the rise in media 
multi-tasking that alters attention to 
peripheral cues, rendering some 
children more susceptible to cued 
eating. We expect that high levels of 
media multi-tasking weakens the 
attentional network responsible for 
filtering out distracting environmental 
cues (frontoparietal network) and 
strengthens the attentional networks 
responsible for shifting and focusing 
attention to peripheral cues (ventral 
and dorsal orienting attentional 
networks) (3-5). We theorize that by 
altering these attentional networks, media multi-tasking renders children particularly susceptible to food cues, 
thereby leading to cued eating. The functioning of attentional networks can be modified through attentional 
training that improves sustain attention, which we expect can provide a protective effect against overeating by 
decreasing attention to food cues.   
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Media multi-tasking is an increasingly prevalent exposure that may have important public health 
consequences. 

 
Children’s ownership of diverse media devices is increasing. For example, ownership of a cell phone went from 
fewer than 40% of children in 2004 to 66% by 2009, and the use of iPods/MP3 players increased from 18% to 
76% during that period (14). With this rise in device ownership is a concurrent rise in media multi-tasking; from 
1999 to 2009 children nearly doubled their time spent media multi-tasking, from 16% of the time to 29% of the 
time that they were using media (14). Critically, this trend shows no signs of slowing. From 2011 to 2013, 
children’s access to mobile devices increased from 52% to 75%(15), and although there is  a scarcity on the 
reporting of media multi-tasking in children, our own preliminary data suggests that 60% of children are 
engaging in the practice (C.1.1). Thus far, the effects of multi-tasking on cued eating have not been examined. 
Given that one in three children in the United States is overweight or obese (16) and that excess weight in 
childhood increases the lifelong risk of many health problems (17-21), understanding why children gain excess 
weight and how to prevent it is essential to the NIH’s mission of improving our nation’s health. 

 
Food cues activate brain reward systems that prompt cravings and eating.  

 
Though complex neural regulatory systems monitor the body’s energy stores and prompt feeding behaviors to 
match energy requirements (22), non-homeostatic (hedonic) mechanisms also drive consumption of highly 
palatable foods (23,24). The dopaminergic mesolimbic pathway is central to hedonic eating because it detects 
rewarding food stimuli and prompts cravings and eating (25). In addition to the sight and smell of actual food, 
neuroimaging studies from our group (1,25) and others (26,27) demonstrate that images of food also stimulate 
this pathway and that food-cue-related activity in this pathway is related to subsequent snack food 
consumption (28) and weight gain (25). Limiting non-homeostatic cued eating is essential for healthy weight 
maintenance, because even modest caloric excesses can accumulate into substantial weight gain over time 
(29,30). 

 
Media multi-tasking may alter neural attentional networks and thereby increase attention to food cues 
and prompt greater consumption. 
 
Attention to peripheral food cues is controlled by a series of attentional networks. The frontoparietal attentional 
network is responsible for filtering distracting environmental cues, and the ventral and dorsal orienting 
attentional networks are responsible for shifting and focusing attention to peripheral cues (3-5). Research has 
shown that these networks undergo a critical developmental period during childhood in which changes that 
occur during this period often track into adulthood (11). Frequent media multi-tasking has been associated with 
increased attention to peripheral cues. This result was documented by Nass and colleagues who studied how 
an individual’s self-report of light or heavy usual media multi-tasking related to their performance on well-
established behavioral paradigms of attention (8). Neuroimaging studies have shown that media multi-tasking 
is associated with activity in brain areas of the frontoparietal attentional network (6), and our own pilot data has 
shown that high media multi-taskers have greater cue reactivity to extraneous food cues in known brain reward 
areas (C.1.2). Consistent with these findings, high media multi-taskers are known to have a greater spread of 
attention to peripheral cues (7). These studies are based on a well-established attentional network theory of 
attention (3-5) and provide converging behavioral and neuroimaging evidence that high media multi-taskers 
are particularly susceptible to the influence of peripheral cues. The cross-sectional nature of these past studies 
limits inference about the direction of causality between media multi-tasking and attention to peripheral cues. 
We will address this limitation in the literature through our controlled experimental design. In addition, no 
studies have considered the effects of media multi-tasking on attention to food cues and consumption. The 
effect of media multi-tasking on attention to environmental food cues, specifically, is warranted because some 
evidence suggests that food cues require different attentional demands than less salient cues (31-33). There is 
a potentially large significance in understanding how media multi-tasking affects attention to food cues given 
that attention to food cues has been robustly related to consumption in both adults and children in a number of 
studies that have used a variety of attention paradigms (2,34,35). 
 
Attentional training reduces attention to peripheral environmental cues.  
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It is possible to decrease the amount of attention given to peripheral food cues through attention modification 
training (36-38). Research in adults (36) and children (9) support our contention that one-session attention 
modification training can decrease immediate consumption. In addition, a study of a large sample of 
undergraduates showed that activation of executive control using the Stroop Task reduced the amount of 
attention given to food cues in a subsequent dot-probe paradigm, suggesting that acute manipulations of 
attention can have immediate effects on the amount of attention given to food cues (39). This is consistent with 
the robust research in the anxiety domain that has shown one-time attention modification training can reduce 
the amount of attention given to threating cues (40). To date, however, there have been no studies that have 
looked at the effect of attention modification training that improves sustained attention (AMT-S) on the amount 
of attention given to food cues. AMT-S may be particularly effective at reducing attention to peripheral food 
cues in children, because it is based on a translational neuroscience approach in which the therapeutic action 
directly targets the brain’s attentional networks, rather than specific types of cues. For example, research with 
neglect patients showed that AMT-S training produced increased activation in the superior parietal cortex and 
right and left frontal areas and anterior cingulate cortex. These brain regions have been associated with all 
three attentional networks (41,42). This generalized attention training may be the most effective given the 
heterogeneity of food cues in our current obesogenic environment. In addition, AMT-S interventions are 
uniquely promising because the mechanisms associated with sustained attention are the opposite of the 
automatic, poorly filtered attention thought to underlie the negative effects of media multi -tasking (43). For 
example, sustained attention is the ability to focus and self-sustain mindful, conscious processing of task-
relevant stimuli that would otherwise lead to habituation and subsequent distraction to extraneous stimuli (44). 
Consistent with this suggestion, a short-term intervention that has been shown to improve sustained attention 
in undergraduates (45) has also been shown to reduce the maladaptive attentional processing associated with 
media multi-tasking. The study conducted with a large sample of young adults showed that AMT-S improved 
performance on a battery of attention tasks - including filtering and distractibility - in both high- and low-usual 
media multi-taskers, but this effect was greater for high media multi-taskers (43). 
 

2. Objectives and Hypotheses 

 
Our long-term goal is to understand the determinants of children’s individual susceptibility to environmental 
food cues and cued eating to develop interventions that reduce childhood obesity. Our overall objective is to 
determine how media multi-tasking affects attention to peripheral food cues and overeating, and whether it is 
possible to intervene on this proposed pathway. We have two central hypotheses. The first is that engaging in 
media multi-tasking increases attention to peripheral cues and thereby makes children more susceptible to 
environmental food cues (e.g., food advertising, sight or smell of food) that leads to cued eating in the absence 
of hunger. The second is that attentional training that improves sustained attention protects children against 
attention to peripheral food cues and therefore makes them less susceptible to cued eating. 
 

 

3. Study Design 
 

Describe all study procedures, materials, and methods of data collection: 

 
We will achieve our aims by having 13-
17-year-olds visit the laboratory on three 
occasions to complete each of three 
tasks: a media multi-tasking paradigm, an 
eye-tracking task that measures attention 
to food cues, and an EAH paradigm. 
Additionally, children will complete a 
questionnaire-based media multi-tasking 
scale. Children will be randomized to complete the multi-task, sustained attention, or control condition of the 
media multi-tasking paradigm during their first visit and will complete the alternate conditions during their second 
and third visits. The experimental flow for individual laboratory visits is shown in Figure 2.  
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Participant recruitment and enrollment. We will recruit 150 children, aged 13-17-years-old using listservs, 
community postings and in-person recruitment in family-centered organizations such as schools, pediatric 
clinics, and community centers, and postings on social media platforms such as Facebook. Participants may 
be recruited under study-specific recruitment efforts and/or our general recruitment efforts for all the studies 
our lab is currently running. In addition, we will also recontact participants from a list of participants who have 
previously enrolled in studies in our lab. Parents of these children have consented to being contacted for future 
studies. We will periodically send all families in our database e-cards to thank them for their participation in our 
studies and also to let them know that we are recruiting participants for multiple studies. The study will be 
promoted as a study to investigate how children process information from different types of media; specific 
study goals will be concealed from children until the end of the study to prevent biasing participant behavior. 
However, parents of children will be told the true nature of the study prior to providing consent for their child’s 
participation so that they can make an informed decision. We will ask the parent not to share the true purpose 
of the experiment until the study is over.  Exclusion criteria will include inadequate English proficiency, a vision 
disorder that is not corrected with corrective lenses, and relevant food allergies. Exclusion criteria will be 
confirmed by the parent during the initial consent procedure via telephone. After initial parental consent is 
obtained verbally via telephone, study staff will schedule three dinnertime or lunchtime appointments and ask 
that children eat normal meals and snacks the day of the appointment, but refrain from eating within 45 
minutes of their appointment. At the appointment, staff will obtain informed consent/assent. Following consent, 
children will complete the experimental flow in Figure 2.  
 
APPROACH 
Main Study 
We will achieve our aims by having 13-
17-year-olds visit the laboratory on three 
occasions to complete each of three 
tasks: a media multi-tasking paradigm, an 
eye-tracking task that measures attention 
to food cues, and an EAH paradigm. 
Additionally, children will complete a 
questionnaire-based media multi-tasking 
scale. Children will be randomized to complete the multi-task, sustained attention, or control condition of the 
media multi-tasking paradigm during their first visit and will complete the alternate conditions during their second 
and third visits. The experimental flow for individual laboratory visits is shown in Figure 2.  

 
Preload meal. In order to control for satiety, children will be fed a standardized palatable dinner at the 
beginning of the study using established methods (48). 
 

Multi-tasking experimental manipulation. Immediately following dinner, children will complete one of three 

conditions (attentional training, acute media multitask, or control) in a modified version of the Go/No-go task to 

simulate media-multitasking.   

Attentional training. A Go/No-go task was used to train sustained attention. For the task, a blue or 

yellow dot briefly appeared for between 20 - 1500 msec and then disappeared. Participants were instructed to 

respond to the blue dot by pressing the space bar as quickly as possible (Go trials) and were told not to respond 

when presented with a yellow dot (No-go trials). At random intervals between 2000 – 5000 msec the messaging 

bot would ding and send participants a text message. The text message included questions about random facts; 

for example, how many teeth does an alligator have? Participants were instructed to ignore the messages and 

focus on the Go/No-go task. By asking participants to practice ignoring incoming messages and focus on a task 

designed to increase sustained attention, the training condition was designed to reduce acute media multitasking 

and increase sustained attention. Participants completed 100 Go trials and 100 No-go trials randomized on a 

trial-to-trial basis. There was a total of 60 messages sent to participants.  

Acute media multitask. Participants were asked to monitor and engage with two different tasks 

simultaneously. On the left side of the screen, a blue dot would briefly appear and then disappear (between 20 - 

1500 msec) and participants were instructed to press the space bar as quickly as possible whenever the blue dot 

appeared. On the right side of the screen, a messaging bot would ding and send participants a text message 

randomly every 2000 – 5000 msec. The questions were identical to those from the attentional training task. 
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Unlike the attention training condition, participants were asked to attend to and type answers to the text 

messages as possible. Participants were instructed to guess if they did not know the answer. Participants 

completed 100 trials and received a total of 60 messages.  

Control condition. For the control condition, participants were asked to passively watch a video 

simulation of the media multitask condition with no specific instructions of where to look. 

 
Attention to peripheral cues.  Immediately following the multi-tasking experimental manipulation, children will 
play a game of Tetris that measures attention to peripheral cues using eye-tracking. On either side of the game 
screen are pictures of food and animals that change periodically. Study staff will set up children with the task, 
provide directions, have children do a practice trial game, and clarify directions if necessary. The food cue is 
chosen at random on a game-to-game basis. To encourage gameplay concentration, children are encouraged 
to complete as many games as possible within 10 minutess. This game has high ecological validity because it 
mimics Internet advergames that are used to advertise products to children (2). We will use established eye-

tracking metrics to measure attention to food cues. The amount of attention given to peripheral cues while 

playing the video game Tetris will be calculated for each participant after they completed each experimental 

condition. Areas of interest will be created around distractor images, defined as the area of the image, 250 X 

250 pixels. First fixation duration will be measured as the average amount of time an adolescent spent fixating a 

distractor the first time that they looked at it. Cumulative fixation duration will be calculated as the total amount 

of time participants spent fixating distractors, summed over all fixations. For both measures, a fixation duration 

will be defined as any stationary period lasting at least 100 milliseconds. Eye-tracking will be recorded using 

the EyeLink 1000 Plus (SR Research, Ottawa, Ontario, Canada). The EyeLink is a robust desktop 
configuration that also includes facial recognition software to monitor head movements. This ability to 
compensate for head movements is particularly useful because it assures that when participants look away 
from the stimulus and then return to it, the system will automatically reacquire the eye. Critically, the video 
used to track the eyes is not saved and the person’s likeness is never recorded.  

 
Eating in the absence of hunger (EAH) measurement. When the child finishes the memory game, he/she 
will be asked to “wait in the room” for 10 minutes while the experimenter allegedly takes care of tasks in a 
different room. During this period, the waiting room will contain pre-weighed snack items and games to 
measure EAH using established methods (1,58). The pre- and post-weights of each snack item will be used to 
calculate the number of kCal the child consumed. The EAH phase will take place within 20 minutes of the 
standardized dinner. 
 

Assessing usual media multi-tasking. Children will complete the media multi-tasking index (MMI) (8). This 

index asks about media multitasking with other print and digital media during four primary activities: 1) 

watching TV or movies, 2) playing video games, 3) reading books or magazines (not assigned for school), and 

4) doing homework. For each activity, participants reported the frequency with which they multitasked by 

engaging in the other activities by using a 5-point likert scale (i.e., 0=Never, 1=Rarely, 2=Sometimes, 3=Often, 

4=Always). A usual media multitasking score was computed by taking the average of the Likert response. The 

score ranges from 0 to 4 with a higher score indicative of higher self-reported usual media multitasking. on 

cognitive control tasks (8,59,60). 
 
Potential covariates. We will assess potential covariates for potential inclusion in analyses for Aims 1-3. 
Given the association between exercise and increased attentional processing in preadolescent children (61), 
we will assess usual physical activity using the ActiGraph GT3X-BT triaxial accelerometer (ActiGraph LLC, 
Pensacola, FL) for 7 days between the first and second visit using established methods (62-64). Relatedly, it is 
important to record physical activity to isolate the effect of media multi-tasking on cued eating, from the effect 
of general sedentary behavior that media multi-tasking is potentially a proxy. Children will also be asked to self-
assess their pubertal maturation using the Pubertal Development Scale, which has shown strong validity and 
acceptability in our age group (65-67). Before administering this scale, the experimenter will emphasize that 
responses are voluntary, and that if the child simply does not understand some questions, his/her parent will 
offer responses. We will have children report on their media exposure using a questionnaire adapted from the 
Kaiser Foundation (14), and their health knowledge and attitudes about the provided food (68). Parents 
will report on their child’s sleep duration using the Adolescent Sleepiness Scale, the Adolescent Sleep-Wake 
Scale, and the Adolescent Sleep Hygiene Scale (69), eating behaviors using the child eating behavior 
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questionnaire (CEBQ) (71), and sociodemographic variables (i.e., education, household income, race, and 
ethnicity). Height and weight will be measured using standard methods (72) to calculate age- and sex-specific 
BMI z-scores (73). These variables will be collected via a parent questionnaire that will be completed by the 
parents via an online questionnaire sent securely through RedCap.  
  

 

4. Analysis 
 

Describe any qualitative tests and measures as well as quantitative methods: 

 
Our primary outcomes of interest will be ∆first fixation duration to peripheral cues, ∆ cumulative fixation to 
peripheral cues, and ∆EAH and our primary exposures will be the multi-task vs. control condition and the 
sustained attention task vs. control. We will first assess main effects of the acute tasks by using multivariable 
linear regression to fit ∆ attention eye-tracking metrics on ∆EAH. Cohen’s power calculation for regression, and 
setting alpha to P < .05, two-tailed, we calculated 80% power to detect a moderate effect size (f2 = .15) for main 
effects. To test for moderation, we will then repeat the main effects models stratifying the sample by the median 
of usual media multi-tasking. We will conduct a formal test for interaction by repeating the main effects models 
on the entire sample with the acute task, usual media multi-tasking, and the product of the acute task and usual 
media multi-tasking as the independent variables of interest. A Wald test on the product term P < 0.10 will be 
considered evidence of a statistically significant interaction.  
 

To examine the effects related specifically to food images, we will repeat all analyses using first fixation bias and 

cumulative fixation bias to food cues as our outcomes of interest. A first fixation bias to food cues was calculated 

by computing the difference between first fixation duration to food and animal images.  A positive value 

represents that a child looked longer the first time they fixated a food versus toy distractor. A cumulative gaze 

duration bias to food cues was calculated by computing difference between cumulative fixation duration to food 

versus toy animal distractors. A positive number indicates that a child spent more total time looking at food versus 

toy distractors. 
 
 
 
We assessed power to detect a significant correlation between each predictor and our outcome using Cohen’s 
method for Pearson’s correlation coefficient (74). Using 107 participants (assuming a retention rate of 85%), 
80% power, and a Type I error rate of 0.05 (two-tailed), we calculated that Aim 1 is powered to detect a moderate 
effect size of |r ≥ 0.27| for either predictor with EAH. Cross referencing this effect size and our power analysis 
parameters with the empirical power tables for mediation created by Fritz and Mackinnon (75), we found that 
that our study is 80% powered to detect if media multi-tasking fully mediates the relationship between attention 
to food cues and EAH.  
 

 

5. Study Progress Monitoring 
 

Note:  appropriate monitoring may include periodic assessment of the following: 

 data quality 

 timelines 

 recruitment and enrollment  
 

Provide a description of the methods which will be used to determine the progress of the study, 

including periodic assessments of data quality, timelines, recruitment, and enrollment as appropriate: 
 

Data collected via web-based electronic data collection forms will include internal logic and quality control 
checks to ensure data is valid at the point of entry. Data errors will need to be updated by the participant before 
data will be saved. A data analyst will assess all data collected for quality and face validity; data that is 
perceived to be inaccurate may be excluded from analyses. Our team will create a study timeline at the start of 
any participant recruitment, and we will review the study’s progress including adhering to the timeline biweekly. 
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Team meetings will assess recruitment, enrollment and study completion rates. A log of those rates will be kept 
in real time. Research staff will report to the PI any concerns with the study administration. 

 

 

6. Risks & Benefits 
 

Note: Risks may be physical, psychological, social, legal, economic, to reputation, or others.  
  

a. Describe any potential risks, their likelihood and seriousness: 

 
1. Exposure to Food Allergens: The children will be consuming a standardized meal as well as snack foods. 
Children with food allergies could experience an allergic reaction to food ingredients  
 
2. Loss of confidentiality: We will collect behavioral and socio-demographic information. Loss of privacy may 
lead to problems with insurability or social stigmatization 

 
 

b. Confirm that risks to subjects have been minimized, by use of procedures which are consistent 

with sound research design and which do not unnecessarily expose subjects to risk: 

 
1. Exposure to Food Allergens: We will request information about the child’s food allergy status multiple times. 
We will ask the parent if the child has any food allergies during the initial recruitment telephone call and in the 
written consent form. We will additionally ask both the parent and child whether the child has any food allergies 
before the child begins his/her participation in the study. Children with relevant food allergies will be excluded 
from this study to avoid the possibility of an adverse allergic response.  
 
2. Confidentiality: Data collection and analysis will be handled in a confidential manner to protect subject 
privacy. All electronic data will be stored in a password-protected and encrypted database on a secure 
Dartmouth server. All paper files will be stored in a locked file cabinet in a secure office. All subject data will be 
de-identified, and only the primary investigator and research team members who directly contact the 
participants will have access to the information necessary to link them to their de-identified data. The 
information collected for this study will be used only for purposes of the research as stated earlier in this form 
and data will be destroyed when it is no longer needed. 

 
 

 

c. Describe why all the risks to subjects are reasonable in relation to both anticipated benefits 

and the knowledge expected to be gained from the study: 
 
This study involves minimum risk to participant, and the study findings are to benefit the broader population. 
Any risks to participants associated with the study are thought to be reasonable. 

 

 

7. Unexpected Events or Incidental Findings 
 

Note: It may be important to consider the potential for certain unanticipated events to occur, for example: 

 finding an anomaly in a MRI 

 discovering child abuse 

 causing distress in interviews of a sensitive nature 
 

Describe potential events and provide a plan of action: 

 
We do not anticipate any adverse effects. Should any children or parent experience discomfort during the 
study, he/she will be encouraged to contact the PIs, Dr. Diane Gilbert-Diamond at (603) 653-3362, or the 
Committee for the Protection of Human Subjects at Dartmouth College (603) 646-3053. If any participant 
expresses a desire to learn more about health behaviors for their child, the participant will be directed to 
relevant material published by the U.S. Centers for Disease Control and Prevention or the USDA. 
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8. Deception 
 

Does any part of this study involve deception or withholding of information from participants? 
 

☒  Yes  ☐  No 
 

If Yes, provide an explanation which addresses the following: 

 A description of the deception being used 

 Why the deception is necessary 

 A plan for debriefing, or providing subjects with the pertinent information after participation 

 
We will not completely disclose the purpose of the main study or the purpose of the sub-study to participants in 
order to avoid bias. This may lead to the participants feeling distressed about being deceived or distrustful of 
scientific research. In order to address the risks associated with not completely disclosing the research aims of 
the study, we will send a letter to parents that explains the full purpose of the study when the study is 
complete. We will explain that we did not reveal the study purpose because we thought that such knowledge 
might have influenced their children's behavior. We will provide our contact information so that parents and/or 
their children can discuss the study further if they desire. These procedures will also be followed for the sub-
study. 
 
The full debriefing of the main study reveals the objective of the Tetris game, which is to assess how much 
attention participants pay to the peripheral food cues as they play Tetris. However, because the Tetris game is 
used for the same purpose in the sub-study, fully debriefing participants after they finish the main study but 
before they complete the sub-study (as is our current protocol) may affect their responses in the Tetris game 
during the sub-study. For this reason, those participants in the main study that choose to participate in the sub-
study will be debriefed of both studies after they complete the sub-study.  
 

 

9. Equitable Participant Selection 
 

a. Estimated number of participants at Dartmouth CPHS reviewed sites:  

 
150 child-parent dyads.  
 

 

b. Provide a justification of the proposed sample size 

 
For the main study, we consider a sample size of 120 to have enough statistical power in this study. It is 
possible that we recruit up to 150 child-parent dyads, in the event that we deem necessary to modify study 
procedures or add new measurements. 
 
 

 

c. Define the target population: 

 
Adolescents, aged 13-17 years.  

 

 

d. Vulnerable populations 
 

Note: Certain populations are considered vulnerable to coercion and undue influence and are 

provided with additional protections when participating in a research study.   
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Identify any of the below populations which you plan to recruit for this study.  In addition, 

complete the form(s) linked with each population as necessary and upload on the ‘Supporting 

Documents’ page in Rapport.  

☐ Pregnant Women, Fetuses and Neonates 

☒ Children 

☐ People with impaired decision-making capacity 

 

The following populations may also be considered vulnerable to coercion or other undue 

influence: 

 Prisoners 

 People who are economically disadvantaged  

 The elderly  

 People who are illiterate or do not speak English 

 Students and employees 
 

Describe any other potentially vulnerable population(s) and the additional protections 

provided to them: 
 

N/A 

 

 

 

10. Recruitment 
 

Describe method(s) of recruitment.  Associated advertisements and other materials to be used for 

recruitment should be uploaded to the ‘Consent Forms and Recruitment Materials’ page in Rapport. 

 
We will recruit 150 children, aged 13-17-years-old using listservs, community postings and in-person 
recruitment in family-centered organizations such as schools, pediatric clinics, and community centers, and 
postings on social media platforms such as Facebook. In addition, we will also recontact participants from a list 
of participants who have previously enrolled in studies in our lab. Parents of these children have consented to 
being contacted for future studies. We will periodically send all families in our database e-cards to thank them 
for their participation in our studies and also to let them know that we are recruiting participants for multiple 
studies.We will target our recruitment to communities of lower to middle socioeconomic status by recruiting 
from communities with higher rates of eligibility for free/reduced meals in the National School Lunch Program 
within the town’s public elementary schools; those data are publicly available via state-level departments of 
education. By expanding our recruitment catchment area and adding additional staff time to recruitment, we 
are confident that we can reach our enrollment target within the study period. Participants for the sub-study will 
be recruited from the group of participants who successfully complete the main study and who express 
interest. 

 

11. Informed Consent, Assent, and Authorization 
 

All forms discussed in this section should be uploaded to the ‘Consent Forms and Recruitment 

Materials’ page in Rapport 
 

a. Please describe the consent and/or assent process, addressing the following: 

 Who will obtain consent/assent from participants 

 Where the consent/assent process will take place 

 The timeframe for providing information potential participants about a study, having the consent 

form signed, and beginning study activities 

 Any precautions taken to minimize the possibility of coercion or undue influence 

http://www.dartmouth.edu/~cphs/tosubmit/forms/
http://www.dartmouth.edu/~cphs/tosubmit/forms/
http://www.dartmouth.edu/~cphs/tosubmit/forms/
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 The forms which will be used as well as any aids used to simplify scientific or technical 

information 

 How comprehension will be ensured 

 
When a parent first contacts the study to express interest in having his/her child participate in the study, a 
thorough screening interview will be conducted over the phone, at which time the study procedure will be 
described in detail (including financial compensation). When the child (and parent) visit the lab for their study 
appointment, trained research staff will explain the study in plain language and obtain electronic written 
consent from the parent and electronic written assent from the child, both via REDCap. The study will be 
promoted to the child as a study to understand how exposure to multi-media types influences children; specific 
study goals will be concealed to prevent biasing participant behavior. It will be emphasized that the child can 
choose to stop participating in the study at any time. Parents of children will be told the true nature of the study 
prior to providing consent for their child’s participation so that they can make an informed decision.  

 

 

b. Waiver(s) or alteration(s) may be requested for research that involves no more than minimal 

risk.   

Indicate requested waiver(s) or alteration(s) below.  In addition, complete the corresponding 

section of the Waivers and Alterations Request Form and upload it to the ‘Consent Forms and 

Recruitment Materials’ page in Rapport.      

☐  For the informed consent process 

☐ For the documentation of informed consent 

☐  For the HIPAA Authorization to use and/or disclose PHI 

☐ For a waiver of the requirement for medical record documentation 

 

 

12. Compensation or Gifts 
 

Please describe any payments, gifts or reimbursements participants will receive for taking part in the 

study: 

 
For the main study, parent/child dyads will receive increasing compensation for each visit. Specifically, 
participants will receive $30 for attending the first appointment, $40 for the second visit, and $70 for attending 
the third visit. Participants will also be compensated $10 for each visit when they are driving more than 15 
miles to participate. In addition, participants will receive $20 for participating in wrist-worn accelerometry 
between visits 1 and 2. Parents of participants will be compensated $10 for completing a short online 
questionnaire. Participants may be compensated in the form of cash or gift cards. 

 

 

13. Privacy of Participants  
 

Note: Methods used to obtain information about participants may have an effect on privacy.  For example: 

 Consent discussions or interviews held in public which concern sensitive subjects or behaviors 

 Observations of behavior, especially illicit behavior, in quasi-public settings 
 

Describe any activities or interactions which could lead to a breach of privacy and provide a plan to 

protect participant privacy: 

 

We will collect behavioral and socio-demographic information. Loss of privacy may lead to problems with 
insurability or social stigmatization. Data collection and analysis will be handled in a confidential manner to 
protect subject privacy. All electronic data will be stored in a password-protected and encrypted database on a 
secure Dartmouth server. All paper files will be stored in a locked file cabinet in a secure office. All subject data 
will be de-identified, and only the primary investigator and research team members who directly contact the 
participants will have access to the information necessary to link them to their de-identified data. The 

http://www.dartmouth.edu/~cphs/tosubmit/forms/
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information collected for this study will be used only for purposes of the research as stated earlier in this form 
and data will be destroyed when it is no longer needed. 
 

 

 

14. Confidentiality of Data 
 

Note: Any person engaged in research collecting information that could cause financial, social or legal harm 

to participants may apply for a Certificate of Confidentiality.  Certificates of Confidentiality are issued by 

the National Institutes of Health (NIH) to protect identifiable research information from forced disclosure. 

They are intended to allow the investigator and others who have access to research records to refuse to 

disclose identifying information on research participants in any civil, criminal, administrative, legislative, or 

other proceeding, whether at the federal, state, or local level.  
 

a. If disclosed, could any of the data collected be considered sensitive, with the potential to 

damage financial standing, employability, insurability, or reputation? 
 

☒  No  ☐  Yes 
 

If Yes, describe the data or information, the rationale for their collection, and whether a 

Certificate of Confidentiality will be obtained: 
 

 

 

 

b. Describe the safeguards employed to secure, share, and maintain data during the study, 

addressing any of the following which may apply:  

 Administrative, ie. coding of participant data  

 Physical, ie. use of locked file cabinets 

 Technical, ie. encrypted data systems 

 
Data collection and analysis will be handled in a confidential manner to protect participant privacy. After 
enrolment in the study, each participant will be assigned a participant identification number that will be used, 
rather than their names, to track data collection. All participant data will be deidentified, and only the primary 
investigator and research team members who directly contact the participants will have access to the 
information necessary to link them to their de-identified data. All electronic data will be stored in a password-
protected and encrypted database on a secure Dartmouth server. All paper files will be stored in a locked file 
cabinet in a secure office. The information collected for this study will be used only for purposes of the 
research. 
 

c. Describe the plan for storage or destruction of data upon study completion: 

 
All information and for the purpose of this research will be destroyed when it is no longer needed. 
 
References:  
 
1. Rapuano KM, Zieselman AL, Kelley WM, Sargent JD, Heatherton TF, Gilbert-Diamond D. Genetic risk 

for obesity predicts nucleus accumbens size and responsivity to real-world food cues. PNAS. National 
Acad Sciences; 2017 Jan 3;114(1):160–5.  

2. Folkvord F, Anschutz DJ, Wiers RW, Buijzen M. The role of attentional bias in the effect of food 
advertising on actual food intake among children. Appetite. 2015 Jan;84:251–8.  

3. Corbetta M, Patel G, Shulman GL. The reorienting system of the human brain: from environment to 
theory of mind. Neuron. 2008 May;58(3):306–24.  

http://grants.nih.gov/grants/policy/coc/


v. 11/10/2021   12 

4. Corbetta M, Shulman GL. Control of goal-directed and stimulus-driven attention in the brain. Nat Rev 
Neurosci. Nature Publishing Group; 2002 Mar 1;3(3):201–15.  

5. Hou Y, Liu T. Neural correlates of object-based attentional selection in human cortex. 
Neuropsychologia. 2012 Oct;50(12):2916–25.  

6. Moisala M, Salmela V, Hietajarvi L, Salo E, Carlson S, Salonen O, et al. Media multitasking is 
associated with distractibility and increased prefrontal activity in adolescents and young adults. 
Neuroimage. 2016 Jul;134:113–21.  

7. Yap JY, Lim SWH. Media multitasking predicts unitary versus splitting visual focal attention. Journal of 
Cognitive Psychology. Routledge; 2013 Nov;25(7):889–902.  

8. Ophir E, Nass C, Wagner AD. Cognitive control in media multitaskers. PNAS. National Acad Sciences; 
2009 Sep 15;106(37):15583–7.  

9. Boutelle KN, Kuckertz JM, Carlson J, Amir N. A pilot study evaluating a one-session attention 
modification training to decrease overeating in obese children. Appetite. 2014 May;76:180–5.  

10. Posner MI, Petersen SE. The attention system of the human brain. Annu Rev Neurosci. 1990;13:25–42.  

11. Pozuelos JP, Paz-Alonso PM, Castillo A, Fuentes LJ, Rueda MR. Development of attention networks 
and their interactions in childhood. Dev Psychol. 2014 Oct;50(10):2405–15.  

12. Hill LJB, Coats RO, Mushtaq F, Williams JHG, Aucott LS, Mon-Williams M. Moving to Capture Children’s 
Attention: Developing a Methodology for Measuring Visuomotor Attention. Sakakibara M, editor. PLoS 
ONE. San Francisco, CA USA: Public Library of Science; 2016;11(7):e0159543.  

13. Birch LL, Fisher JO. Development of eating behaviors among children and adolescents. PEDIATRICS. 
1998 Mar;101(3 Pt 2):539–49.  

14. Rideout VJ, Foehr UG, Roberts DF. Generation M2: Media in the lives of 8- to 10-year olds. 2010 Jan.  

15. Rideout VJ. Zero to eight: Children's media use in America 2013. New York, New York: Common Sense 
Media.  

16. Ogden CL, Carroll MD, Kit BK, Flegal KM. Prevalence of childhood and adult obesity in the United 
States, 2011-2012. JAMA. 2014 Feb;311(8):806–14.  

17. Han JC, Lawlor DA, Kimm SY. Childhood obesity. The Lancet. Elsevier; 2010 May;375(9727):1737–48.  

18. Daniels SR, Arnett DK, Eckel RH, Gidding SS, Hayman LL, Kumanyika S, et al. Overweight in children 
and adolescents: pathophysiology, consequences, prevention, and treatment. Circulation. 2005 
Apr;111(15):1999–2012.  

19. Biro FM, Wien M. Childhood obesity and adult morbidities. Am J Clin Nutr. 2010 May;91(5):1499S–
1505S.  

20. 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 Sep;337(13):869–73.  

21. 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 Mar;22(2):167–77.  

22. Guyenet SJ, Schwartz MW. Clinical review: Regulation of food intake, energy balance, and body fat 
mass: implications for the pathogenesis and treatment of obesity. The Journal of Clinical Endocrinology 
& Metabolism. 2012 Mar;97(3):745–55.  



v. 11/10/2021   13 

23. Lutter M, Nestler EJ. Homeostatic and hedonic signals interact in the regulation of food intake. J Nutr. 
2009 Mar;139(3):629–32.  

24. Boswell RG, Kober H. Food cue reactivity and craving predict eating and weight gain: a meta-analytic 
review. Obes Rev. 2016 Feb;17(2):159–77.  

25. Demos KE, Heatherton TF, Kelley WM. Individual differences in nucleus accumbens activity to food and 
sexual images predict weight gain and sexual behavior. J Neurosci. 2012 Apr;32(16):5549–52.  

26. Davids S, Lauffer H, Thoms K, Jagdhuhn M, Hirschfeld H, Domin M, et al. Increased dorsolateral 
prefrontal cortex activation in obese children during observation of food stimuli. Int J Obes Relat Metab 
Disord. 2010 Jan;34(1):94–104.  

27. Bruce AS, Holsen LM, Chambers RJ, Martin LE, Brooks WM, Zarcone JR, et al. Obese children show 
hyperactivation to food pictures in brain networks linked to motivation, reward and cognitive control. Int J 
Obes Relat Metab Disord. 2010 Oct;34(10):1494–500.  

28. Lawrence NS, Hinton EC, Parkinson JA, Lawrence AD. Nucleus accumbens response to food cues 
predicts subsequent snack consumption in women and increased body mass index in those with 
reduced self-control. Neuroimage. 2012 Oct;63(1):415–22.  

29. Hill JO, Peters JC. Environmental contributions to the obesity epidemic. Science. 1998 
May;280(5368):1371–4.  

30. Rodearmel SJ, Wyatt HR, Stroebele N, Smith SM, Ogden LG, Hill JO. Small changes in dietary sugar 
and physical activity as an approach to preventing excessive weight gain: the America on the Move 
family study. PEDIATRICS. 2007 Oct;120(4):e869–79.  

31. Castellanos EH, Charboneau E, Dietrich MS, Park S, Bradley BP, Mogg K, et al. Obese adults have 
visual attention bias for food cue images: evidence for altered reward system function. Int J Obes Relat 
Metab Disord. Macmillan Publishers Limited; 2009 Jul 21;33(9):1063–73.  

32. Yager LM, Robinson TE. Cue-induced reinstatement of food seeking in rats that differ in their propensity 
to attribute incentive salience to food cues. Behavioural and Neural Plasticity. 2010 Dec 6;214(1):30–4.  

33. Hickey C, Peelen MV. Neural Mechanisms of Incentive Salience in Naturalistic Human Vision. Neuron. 
85(3):512–8.  

34. Brockmeyer T, Hahn C, Reetz C, Schmidt U, Friederich H-C. Approach bias and cue reactivity towards 
food in people with high versus low levels of food craving. Appetite. 95 IS -:197–202.  

35. Hendrikse JJ, Cachia RL, Kothe EJ, McPhie S, Skouteris H, Hayden MJ. Attentional biases for food 
cues in overweight and individuals with obesity: a systematic review of the literature. Obes Rev. 2015 
May;16(5):424–32.  

36. Kemps E, Tiggemann M, Orr J, Grear J. Attentional retraining can reduce chocolate consumption. J Exp 
Psychol Appl. 2014 Mar;20(1):94–102.  

37. Jha AP, Krompinger J, Baime MJ. Mindfulness training modifies subsystems of attention. Cogn Affect 
Behav Neurosci. 2007 Jun;7(2):109–19.  

38. Hardman CA, Rogers PJ, Etchells KA, Houstoun KVE, Munafo MR. The effects of food-related 
attentional bias training on appetite and food intake. Appetite. 2013 Dec;71:295–300.  

39. Kleiman T, Trope Y, Amodio DM. Cognitive control modulates attention to food cues: Support for the 
control readiness model of self-control. Food for thought: The functional and neural mechanisms of food 
perception and choice. 2016;110(Supplement C):94–101.  



v. 11/10/2021   14 

40. Amir N, Weber G, Beard C, Bomyea J, Taylor CT. The Effect of a Single-Session Attention Modification 
Program on Response to a Public-Speaking Challenge in Socially Anxious Individuals. Journal of 
abnormal psychology. 2008 Nov 1;117(4):860–8.  

41. Sturm W, Thimm M, Kust J, Karbe H, Fink GR. Alertness-training in neglect: behavioral and imaging 
results. Restor Neurol Neurosci. 2006;24(4-6):371–84.  

42. Thimm M, Fink GR, Kust J, Karbe H, Sturm W. Impact of alertness training on spatial neglect: a 
behavioural and fMRI study. Neuropsychologia. 2006;44(7):1230–46.  

43. Gorman TE, Green CS. Short-term mindfulness intervention reduces the negative attentional effects 
associated with heavy media multitasking. Scientific Reports. The Author(s) SN ; 2016 Apr 18;6:24542.  

44. Robertson IH, Manly T, Andrade J, Baddeley BT, Yiend J. `Oops!': Performance correlates of everyday 
attentional failures in traumatic brain injured and normal subjects. Neuropsychologia. 1997;35(6):747–
58.  

45. Mrazek MD, Smallwood J, Schooler JW. Mindfulness and mind-wandering: finding convergence through 
opposing constructs. Emotion. 2012 Jun;12(3):442–8.  

46. Rueda MR, Fan J, McCandliss BD, Halparin JD, Gruber DB, Lercari LP, et al. Development of 
attentional networks in childhood. Neuropsychologia. 42(8):1029–40.  

47. Federico F, Marotta A, Martella D, Casagrande M. Development in attention functions and social 
processing: Evidence from the Attention Network Test. Br J Dev Psychol. 2016 Aug 4;35(2):169–85.  

48. Gilbert-Diamond D, Emond JA, Lansigan RK, Rapuano KM, Kelley WM, Heatherton TF, et al. Television 
food advertisement exposure and FTO rs9939609 genotype in relation to excess consumption in 
children. Int J Obes Relat Metab Disord. Nature Publishing Group; 2017 Jan 1;41(1):23–9.  

49. Emond JA, Lansigan RK, Ramanujam A, Gilbert-Diamond D. Randomized Exposure to Food 
Advertisements and Eating in the Absence of Hunger Among Preschoolers. PEDIATRICS. 2016 Dec 
1;138(6):e20162361–1.  

50. Hill C, Llewellyn CH, Saxton J, Webber L, Semmler C, Carnell S, et al. Adiposity and “eating in the 
absence of hunger” in children. Int J Obes Relat Metab Disord. 2008 Oct;32(10):1499–505.  

 

51. Heatherton TF, Wagner DD. Cognitive Neuroscience of Self-Regulation Failure. Trends Cogn Sci. 2011 
Mar 1;15(3):132–9.  

52. Wagner DD, Altman M, Boswell RG, Kelley WM, Heatherton TF. Self-Regulatory Depletion Enhances 
Neural Responses to Rewards and Impairs Top-Down Control. Psychol Sci. 2013 Nov 1;24(11):2262–
71.  

53. Wagner DD, Boswell RG, Kelley WM, Heatherton TF. Inducing negative affect increases the reward 
value of appetizing foods in dieters. J Cogn Neurosci. 2012 Jul;24(7):1625–33.  

54. Petersen SE, Posner MI. The Attention System of the Human Brain: 20 Years After. Annu Rev Neurosci. 
2012 Jul 21;35:73–89.  

55. Duc AH, Bays P, Husain M. Eye movements as a probe of attention. Prog Brain Res. 2008;171:403–11.  

56. Armstrong T, Olatunji BO. Eye tracking of attention in the affective disorders: A meta-analytic review and 
synthesis. Clinical Psychology Review. 32(8):704–23.  

57. Adler SA, Gallego P. Search asymmetry and eye movements in infants and adults. Atten Percept 



v. 11/10/2021   15 

Psychophys. 2014 May 24;76(6):1590–608.  

58. Fisher JO, Birch LL. Eating in the absence of hunger and overweight in girls from 5 to 7 y of age. Am J 
Clin Nutr. 2002 Jul;76(1):226–31.  

59. Alzahabi R, Becker MW. The association between media multitasking, task-switching, and dual-task 
performance. J Exp Psychol Hum Percept Perform. 2013 Oct;39(5):1485–95.  

60. Ralph BCW, Thomson DR, Seli P, Carriere JSA, Smilek D. Media multitasking and behavioral measures 
of sustained attention. Atten Percept Psychophys. 2015 Feb;77(2):390–401.  

61. Hillman CH, Pontifex MB, Raine LB, Castelli DM, Hall EE, Kramer AF. THE EFFECT OF ACUTE 
TREADMILL WALKING ON COGNITIVE CONTROL AND ACADEMIC ACHIEVEMENT IN 
PREADOLESCENT CHILDREN. Neuroscience. 2009 Mar 31;159(3):1044–54.  

62. LeBlanc AG, Katzmarzyk PT, Barreira TV, Broyles ST, Chaput J-P, Church TS, et al. Correlates of Total 
Sedentary Time and Screen Time in 9-11 Year-Old Children around the World: The International Study 
of Childhood Obesity, Lifestyle and the Environment. PLoS ONE. 2015;10(6):e0129622.  

63. Katzmarzyk PT, Barreira TV, Broyles ST, Champagne CM, Chaput J-P, Fogelholm M, et al. The 
International Study of Childhood Obesity, Lifestyle and the Environment (ISCOLE): design and methods. 
BMC Public Health. 2nd ed. 2013 Sep 30;13(1):4.  

64. Mitchell JA, Pate RR, Beets MW, Nader PR. Time spent in sedentary behavior and changes in 
childhood BMI: a longitudinal study from ages 9 to 15 years. Int J Obes Relat Metab Disord. 2013 
Jan;37(1):54–60.  

65. Petersen AC, Crockett L, Richards M, Boxer A. A self-report measure of pubertal status: Reliability, 
validity, and initial norms. J Youth Adolesc. 1988 Apr;17(2):117–33.  

66. Carskadon MA, Acebo C. A self-administered rating scale for pubertal development. J Adolesc Health. 
1993 May;14(3):190–5.  

 
67. Brooks-Gunn J, Warren MP, Rosso J, Gargiulo J. Validity of self-report measures of girls' pubertal 

status. Child Dev. 1987 Jun;58(3):829–41.  

68. Dixon HG, Scully ML, Wakefield MA, White VM, Crawford DA. The effects of television advertisements 
for junk food versus nutritious food on children's food attitudes and preferences. Soc Sci Med. 2007 
Oct;65(7):1311–23.  

69.  Spruyt, K., & Gozal, D. (2011). Pediatric sleep questionnaires as diagnostic or epidemiological tools: a 
review of currently available instruments. Sleep Medicine Reviews, 15(1), 19–32. 
https://doi.org/10.1016/j.smrv.2010.07.005 

70. Marshall TA, Eichenberger Gilmore JM, Broffitt B, Stumbo PJ, Levy SM. Relative validity of the Iowa 
Fluoride Study targeted nutrient semi-quantitative questionnaire and the block kids' food questionnaire 
for estimating beverage, calcium, and vitamin D intakes by children. J Am Diet Assoc. 2008 
Mar;108(3):465–72.  

71. Wardle J, Guthrie CA, Sanderson S, Rapoport L. Development of the Children's Eating Behaviour 
Questionnaire. J Child Psychol Psychiatry. 2001 Oct;42(7):963–70.  

72. Lohman TG, Roche AF, Martorell R. Anthropometric standardization reference manual. Champaign Ill: 
Human Kinetics Books; 1991.  

73. CDC growth charts: United States [Internet]. Washington, DC. Available from: 
http://www.cdc.gov.growthcharts 



v. 11/10/2021   16 

 

Adler, S. A., & Gallego, P. (2014). Search asymmetry and eye movements in infants and adults. Attention,

 Perception & Psychophysics, 76(6), 1590–1608. https://doi.org/10.3758/s13414-014-0667-6 

Armstrong, T., & Olatunji, B. O. (2012). Eye tracking of attention in the affective disorders: a meta-analytic  

review and synthesis. Clinical Psychology Review, 32(8), 704–723. 

https://doi.org/10.1016/j.cpr.2012.09.004 

Baijal, S., Jha, A., Kiyonaga, A., Singh, R., & Srinivasan, N. (2011). The Influence of Concentrative Meditation  

Training on the Development of Attention Networks during Early Adolescence. Frontiers in 

Psychology, 2. https://doi.org/10.3389/fpsyg.2011.00153 

Boswell, R. G., & Kober, H. (2016). Food cue reactivity and craving predict eating and weight gain: a meta- 

analytic review. Obesity Reviews: An Official Journal of the International Association for the Study of 

Obesity, 17(2), 159–177. https://doi.org/10.1111/obr.12354 

Boutelle, K. N., Kuckertz, J. M., Carlson, J., & Amir, N. (2014). A pilot study evaluating a one-session  

attention modification training to decrease overeating in obese children. Appetite, 76, 180–185. 

https://doi.org/10.1016/j.appet.2014.01.075 

Brockmeyer, T., Hahn, C., Reetz, C., Schmidt, U., & Friederich, H.-C. (2015). Approach bias and cue reactivity  

towards food in people with high versus low levels of food craving. Appetite, 95, 197–202. 

https://doi.org/10.1016/j.appet.2015.07.013 

Bruce, A. S., Holsen, L. M., Chambers, R. J., Martin, L. E., Brooks, W. M., Zarcone, J. R., … Savage, C. R.  

(2010). Obese children show hyperactivation to food pictures in brain networks linked to motivation, 

reward and cognitive control. International Journal of Obesity (2005), 34(10), 1494–1500. 

https://doi.org/10.1038/ijo.2010.84 

Conners, C. K (1989). Manual for Conners’ rating scales. North Tonawanda, NY: Multi-Health Systems. 

Corbetta, M., Patel, G., & Shulman, G. L. (2008). The reorienting system of the human brain: from environment  

to theory of mind. Neuron, 58(3), 306–324. https://doi.org/10.1016/j.neuron.2008.04.017 

Corbetta, M., & Shulman, G. L. (2002). Control of goal-directed and stimulus-driven attention in the brain.  

Nature Reviews. Neuroscience, 3(3), 201–215. https://doi.org/10.1038/nrn755 

Council on Communications & Media. (2013). Children, Adolescents, and the Media. Pediatrics, 132(5), 958– 

961. https://doi.org/10.1542/peds.2013-2656 

Davids, S., Lauffer, H., Thoms, K., Jagdhuhn, M., Hirschfeld, H., Domin, M., … Lotze, M. (2010). Increased  

dorsolateral prefrontal cortex activation in obese children during observation of food stimuli. 

International Journal of Obesity (2005), 34(1), 94–104. https://doi.org/10.1038/ijo.2009.193 

Demos, K. E., Heatherton, T. F., & Kelley, W. M. (2012). Individual differences in nucleus accumbens activity  

to food and sexual images predict weight gain and sexual behavior. The Journal of Neuroscience: The 

Official Journal of the Society for Neuroscience, 32(16), 5549–5552. 

https://doi.org/10.1523/JNEUROSCI.5958-11.2012 

Duc, A. H., Bays, P., & Husain, M. (2008). Eye movements as a probe of attention. Progress in Brain  

Research, 171, 403–411. https://doi.org/10.1016/S0079-6123(08)00659-6 

Emond, J. A., Lansigan, R. K., Ramanujam, A., & Gilbert-Diamond, D. (2016). Randomized Exposure to Food  

Advertisements and Eating in the Absence of Hunger Among Preschoolers. Pediatrics, 138(6), 

e20162361. https://doi.org/10.1542/peds.2016-2361 

Folkvord, F., Anschütz, D. J., Wiers, R. W., & Buijzen, M. (2015). The role of attention bias in the effect of  

food advertising on actual food intake among children. Appetite, 84, 251–258. 

https://doi.org/10.1016/j.appet.2014.10.016 

Frazier, W. C. & Harris, J. L. Trends in television food advertising to young people: 2016 update. 2017 June. 

Gilbert-Diamond, D., Emond, J. A., Lansigan, R. K., Rapuano, K. M., Kelley, W. M., Heatherton, T. F., &  

Sargent, J. D. (2017). Television food advertisement exposure and FTO rs9939609 genotype in relation 

to excess consumption in children. International Journal of Obesity (2005), 41(1), 23–29. 

https://doi.org/10.1038/ijo.2016.163 

Hardman, C. A., Rogers, P. J., Etchells, K. A., Houstoun, K. V. E., & Munafò, M. R. (2013). The effects of  



v. 11/10/2021   17 

food-related attention bias training on appetite and food intake. Appetite, 71, 295–300. 

https://doi.org/10.1016/j.appet.2013.08.021 

Hendrikse, J. J., Cachia, R. L., Kothe, E. J., McPhie, S., Skouteris, H., & Hayden, M. J. (2015). Attention biases  

for food cues in overweight and individuals with obesity: a systematic review of the literature. Obesity 

Reviews: An Official Journal of the International Association for the Study of Obesity, 16(5), 424–432. 

https://doi.org/10.1111/obr.12265 

Hennessey, C. A., & Lawrence, P. D. (2009). Improving the accuracy and reliability of remote system- 

calibration-free eye-gaze tracking. IEEE Transactions on Bio-Medical Engineering, 56(7), 1891–1900. 

https://doi.org/10.1109/TBME.2009.2015955 

Hennessey, C., & Lawrence, P. (2009). Noncontact binocular eye-gaze tracking for point-of-gaze estimation in  

three dimensions. IEEE Transactions on Bio-Medical Engineering, 56(3), 790–799. 

https://doi.org/10.1109/TBME.2008.2005943 

Hill, C., Llewellyn, C. H., Saxton, J., Webber, L., Semmler, C., Carnell, S., … Wardle, J. (2008). Adiposity and  

“eating in the absence of hunger” in children. International Journal of Obesity, 32(10), 1499–1505. 

https://doi.org/10.1038/ijo.2008.113 

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

N.Y.), 280(5368), 1371–1374. 

Hou, Y., & Liu, T. (2012). Neural correlates of object-based attention selection in human cortex.  

Neuropsychologia, 50(12), 2916–2925. https://doi.org/10.1016/j.neuropsychologia.2012.08.022 

Kemps, E., Tiggemann, M., Orr, J., & Grear, J. (2014). Attention retraining can reduce chocolate consumption.  

Journal of Experimental Psychology. Applied, 20(1), 94–102. https://doi.org/10.1037/xap0000005 

Kleiman, T., Trope, Y., & Amodio, D. M. (2016). Cognitive control modulates attention to food cues: Support  

for the control readiness model of self-control. Brain and Cognition, 110, 94–101. 

https://doi.org/10.1016/j.bandc.2016.04.006 

Lawrence, N. S., Hinton, E. C., Parkinson, J. A., & Lawrence, A. D. (2012). Nucleus accumbens response to  

food cues predicts subsequent snack consumption in women and increased body mass index in those 

with reduced self-control. NeuroImage, 63(1), 415–422. 

https://doi.org/10.1016/j.neuroimage.2012.06.070 

Lejuez, C. W., Read, J. P., Kahler, C. W., Richards, J. B., Ramsey, S. E., Stuart, G. L., … Brown, R. A. (2002).  

Evaluation of a behavioral measure of risk taking: the Balloon Analogue Risk Task (BART). Journal of 

Experimental Psychology. Applied, 8(2), 75–84. 

Lopez, R. B., Milyavskaya, M., Hofmann, W., & Heatherton, T. F. (2016). Motivational and neural correlates of  

self-control of eating: A combined neuroimaging and experience sampling study in dieting female 

college students. Appetite, 103, 192–199. https://doi.org/10.1016/j.appet.2016.03.027 

Lutter, M., & Nestler, E. J. (2009). Homeostatic and Hedonic Signals Interact in the Regulation of Food Intake.  

The Journal of Nutrition, 139(3), 629–632. https://doi.org/10.3945/jn.108.097618 

Moisala, M., Salmela, V., Hietajärvi, H. L., Salo, E., Carlson, S., Salonen, O., … Alho, K. (2016). Media  

multitasking is associated with distractibility and increased prefrontal activity in adolescents and young 

adults. NeuroImage; Amsterdam, 134, 113. 

https://doi.org/http://dx.doi.org.dartmouth.idm.oclc.org/10.1016/j.neuroimage.2016.04.011 

Ophir, E., Nass, C., & Wagner, A. D. (2009). Cognitive control in media multitaskers. Proceedings of the  

National Academy of Sciences, 106(37), 15583–15587. https://doi.org/10.1073/pnas.0903620106 

Rapuano, K. M., Zieselman, A. L., Kelley, W. M., Sargent, J. D., Heatherton, T. F., & Gilbert-Diamond, D.  

(2017). Genetic risk for obesity predicts nucleus accumbens size and responsivity to real-world food 

cues. Proceedings of the National Academy of Sciences of the United States of America, 114(1), 160–

165. https://doi.org/10.1073/pnas.1605548113 

Rideout VJ, Foehr UG, Roberts DF. Generation M2: Media in the lives of 8- to 10-year olds. 2010 Jan. 

Robertson, I. H., Manly, T., Andrade, J., Baddeley, B. T., & Yiend, J. (1997). “Oops!”: performance correlates  

of everyday attention failures in traumatic brain injured and normal subjects. Neuropsychologia, 35(6), 

747–758. 

Rodearmel, S. J., Wyatt, H. R., Stroebele, N., Smith, S. M., Ogden, L. G., & Hill, J. O. (2007). Small changes in  



v. 11/10/2021   18 

dietary sugar and physical activity as an approach to preventing excessive weight gain: the America on 

the Move family study. Pediatrics, 120(4), e869-879. https://doi.org/10.1542/peds.2006-2927 

Savulich, G., Thorp, E., Piercy, T., Peterson, K. A., Pickard, J. D., & Sahakian, B. J. (2019). Improvements in  

Attention Following Cognitive Training With the Novel “Decoder” Game on an iPad. Frontiers in 

Behavioral Neuroscience, 13. https://doi.org/10.3389/fnbeh.2019.00002 

Stice, E., Yokum, S., Veling, H., Kemps, E., & Lawrence, N. (2017). Pilot Test of a Novel Food Response and  

Attention Training Treatment for Obesity: Brain Imaging Data Suggest Actions Shape Valuation. 

Behaviour Research and Therapy, 94, 60–70. https://doi.org/10.1016/j.brat.2017.04.007 

Stroop, J. R. (1935). Studies of interference in serial verbal reactions. Journal of Experimental Psychology,  

18(6), 643–662. https://doi.org/10.1037/h0054651 

Sturm, W., Thimm, M., Küst, J., Karbe, H., & Fink, G. R. (2006). Alertness-training in neglect: behavioral and  

imaging results. Restorative Neurology and Neuroscience, 24(4–6), 371–384. 

Thimm, M., Fink, G. R., Küst, J., Karbe, H., & Sturm, W. (2006). Impact of alertness training on spatial  

neglect: A behavioural and fMRI study. Neuropsychologia, 44(7), 1230–1246. 

https://doi.org/10.1016/j.neuropsychologia.2005.09.008 

Vedhara, K., Hyde, J., Gilchrist, I. D., Tytherleigh, M., & Plummer, S. (2000). Acute stress, memory, attention  

and cortisol. Psychoneuroendocrinology, 25(6), 535–549. https://doi.org/10.1016/S0306-

4530(00)00008-1 

Yap, J. Y., & Lim, S. W. H. (2013). Media multitasking predicts unitary versus splitting visual focal attention.  

Journal of Cognitive Psychology, 25(7), 889–902. https://doi.org/10.1080/20445911.2013.835315 

 


