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Rationale: 

Although “overeating” is a term often used in the medical literature, the definitions and operationalization of the term are exceptionally nonspecific. To start, overeating can refer to a variety of practices and intake thresholds. It may represent the overconsumption of calories1 or specific macronutrients,2, 3 excessive numbers of meals/snacks4 or cravings.5 This nonstandard terminology makes it difficult to ascertain if behaviors truly represent “overeating,” and, more importantly, how possible overeating behaviors correlate to health outcomes. 

We are particularly interested in how overeating is defined and operationalized in the field, as it represents the closest correlate to natural eating behaviors and also captures the challenges of monitoring outside of a lab environment. A recent 2020 systematic review by Bray et al. described the diets and outcomes associated with overfeeding in controlled settings.6 Overfeeding through increased ingested energy was associated with weight gain and fat storage, as well as changes in the endocrine system and blood plasma contents. This knowledge suggests that monitoring and modifying overeating behaviors may correlate to improved weight and adiposity. However, in the real world, monitoring and management of overeating is largely imperfect.  This scoping review aims to capture the description, measurement, and effects of overeating in the literature, to better define the landscape of overeating in the real world.  

Background: 

This scoping review project is part of a larger project (SenseWhy), which aims to use passive sensor data and machine learning techniques to identify overeating behaviors. This review will help to inform the background of the SenseWhy project, specifically mapping the current landscape of in-field identification and measurement of overeating, as well as how real-world overeating correlates to health outcomes. 

Objectives: 

This scoping review aims to broadly identify how overeating is defined and employed in real-world experimental and observational settings, as well as how overeating correlates to health outcomes. Specifically, we will review studies done in adult human populations. We will answer the following questions: 
· How is overeating conceptually defined? (ex. overconsumption of calories vs. macronutrients, timing/skipping of meals, association with emotional or mental health state, etc.) 
· What thresholds define overeating? (ex. number of calories/calories from a specific macronutrient, specific number of meals exceeded, definition of “snacking,” specific emotional or mental health factors etc.) What, if any, evidence exists that certain thresholds are more/less valid? 
· What tools are used to measure eating/overeating? (self-reported vs researcher-guided recall, sensor data, food diary/data entry etc.) 
· How does overeating in the real world correlate to health outcomes? 


Data items: 

Study characteristics: 
· Author name 
· Year study done
· Length of study
· Type of study 
· Health outcome evaluated, if any
As further elaborated above in objectives: 
· How overeating is conceptually defined by the study, including any theoretical or medical basis for the definition
· What thresholds are used to define overeating
· Rationale behind why specific thresholds were used
· What tools are used to measure eating/overeating
· Correlation between overeating and health outcomes

Eligibility criteria: 
Inclusion criteria: 
· Study must clearly define and measure “overeating” 
· “Overeating” activity must be done primarily “in-field” (that is, in a home or other living setting) rather than a laboratory or study setting. Emphasis will be placed on studies utilizing diets developed and obtained/purchased primarily by participants, though we will consider the inclusion of studies utilizing diets with “meal replacement” elements provided by the research team. 
· Study must be in an experimental or observational format. 
· Study must be in English
· Study must include adult (>18 years old) participants only 

Exclusion criteria: 
· Meta-analyses or systematic reviews, though included studies may be included if meeting inclusion criteria
· Commentaries, non-experimental manuscripts (protocols, book chapters, etc.), conference proceedings, dissertations
· Studies not in English
· Studies including pediatric patients
· Studies done in controlled or laboratory settings. 

Studies will not be limited by publication date. 

Information sources: 

We will search the following databases from the date of inception to the present:  

· MEDLINE (Ovid)
· Cochrane Library (Wiley)
· EMBASE (Elsevier)
· CINAHL Plus with Full Text (Ebsco)
· PsycINFO (Ebsco)
· IEEE Xplore (IEEE)
· Association for Computing Machinery Digital Library (ACM)

Search Strategy: 

We worked with a research librarian to develop a search strategy with a focus on “overeating” and “overeat”-specific terms. We will apply and adapt the Ovid Medline Randomized Controlled Trials and Observational Studies search filters to restrict search results to experimental or observational trials, with the intention of focusing on studies which define and measure “overeating” in a specific way. We will limit the search to studies published in English and exclude animal studies when possible. Changes to the search will be documented. 

Ovid Medline:
1.	(overate or over-ate or overeat or over-eat or overeater or overeaters or overeating or over-eating).ti,ab.
2.	Randomized controlled trials as Topic/
3.	Randomized controlled trial/
4.	Random allocation/
5.	Double blind method/
6.	Single blind method/
7.	Clinical trial/
8.	exp Clinical Trials as Topic/
9.	Placebos/
10.	(clinic$ adj trial$1).tw.
11.	((singl$ or doubl$ or treb$ or tripl$) adj (blind$3 or mask$3)).tw.
12.	(allocated adj2 random).tw.
13.	(placebo$ or randomly allocated or case report).tw.
14.	Epidemiologic studies/
15.	exp case control studies/
16.	exp cohort studies/
17.	Cross-sectional studies/
18.	((cohort or observational or follow up) adj (study or studies)).tw.
19.	(longitudinal or retrospective or cross sectional or case control or cohort analy$).tw.
20.	or/2-19
21.	Letter/
22.	Historical article/
23.	Review of reported cases.pt.
24.	Review, multicase.pt.
25.	or/21-24
26.	20 not 25
27.	1 and 26
28.	exp animals/ not humans/
29.	27 not 28
30.	limit 29 to english language

Selection of sources of evidence:  

Articles will be located by our research librarian (QW) and uploaded into EndNote software. Results will be deduplicated, then uploaded into Rayyan (online abstract software) with abstracts for review by the remainder of the study team. Each abstract will be reviewed by at least one reviewer to determine if inclusion criteria are met. If the initial determination is unclear, a second reviewer may provide input, with final decision made by consensus. A PRISMA flow diagram will be employed to show steps in the inclusion process, as well as rationale for the exclusion of any articles.  

Data charting process:

Data charting will be performed by one researcher per study and recorded via Microsoft Excel spreadsheet software. Charts will be standardized to include: author name, the year the study was done, duration of study, type of study, health outcome evaluated, if any, how overeating is conceptually defined by the study, what thresholds are used to define overeating, rationale behind why specific thresholds were used, what tools are used to measure eating/overeating, and correlation between overeating and health outcomes. 

Critical appraisal of individual sources of evidence:

For articles mainly focused on the qualitative landscape of “overeating” measurement in the literature, we will defer formal critical appraisal/bias measurements of studies at this time. For articles focused on the quantitative association between overeating and health outcomes, we will perform bias measurements depending on the type of study performed (Cochrane Risk of Bias tool for RCTs, Newcastle-Ottawa for cohort studies, and Newcastle-Ottawa with modification by Modesti et al.7 for cross-sectional studies). 

Synthesis of results: 

Data will be collected with the understanding it would likely be qualitative and heterogeneous. We hope to represent the data through several tables. The first table would highlight definitions and implementations (measurements) of overeating, and how often (number of articles) in which each strategy was used. We will also consider making a table about health outcomes related to overeating in natural situations depending on the number of articles in which this data is mentioned. Finally, we are planning to make a visual representation (“word web”) which has “overeating” connected to multiple associated terms found in our articles, with descriptions of each term, to better inform future researchers in this sphere. 
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