Title: Scoping Review on the Impact of Pregnancy on Brain Health: Influence of the American Heart Association’s Life’s Essential 8
Authors: Revika Singh BA (1), Philip Gorelick, MD MPH (2), Dilip Pandey MD PhD MBA (2), Annie Wescott (3)
Author Affiliations:
1) Northwestern University Feinberg School of Medicine, Chicago, IL, 60611
2) Department of Neurology, Northwestern University Feinberg School of Medicine, Chicago, IL, 60611
3) Galter Health Sciences Library, Northwestern University Feinberg School of Medicine, Chicago, IL, 60611
Support: This project has no formal sponsor or funding source. 
Abstract
Structured Summary:
Background: 
Brain health has traditionally been studied in late life and has focused on conditions such as Alzheimer’s disease and vascular cognitive impairment. Recent research has increasingly shifted towards understanding preventable or modifiable early-life factors for brain health, especially vascular risks such as those included in the American Heart Association’s Life’s Essential 8 (LE8). 
Objective:
The present study will undertake a scoping review of research to investigate the relationship between the 7 or 8 components of cardiovascular health (American Heart Association’s “Life’s Simple 7 [LS7]” or “Life’s Essential 8”, respectively) during pregnancy and its relation to maternal brain health in mid to late life.
Design:
Following the guidance provided by the Preferred Reporting Items for Systematic Reviews and Meta-Analyses extension for Scoping Reviews (PRISMA-ScR), this scoping review will be registered on Prism by Northwestern University Feinberg School of Medicine. Online databases will be used to identify papers published from 2010-2024 as LS7 or LE8. The papers will also be peer-reviewed ones, from English language journal articles, and measure at least one component of LS7 or LE8 during pregnancy in relation to mid to late life brain health outcomes. The research team developed search terms in collaboration with a research librarian, and the search will be performed in November 2024. Four or more reviewers will independently screen the titles and abstracts of the publications that are identified by our search strategy, select articles based on our eligibility criteria, and those articles that are initially selected articles will then be retrieved and undergo a full-text review by an oversight team to determine eligibility. 
Results: We anticipate that the components of LS7 and LE8 will provide associations between cardiovascular risks in pregnancy and subsequent maternal brain health later in life. However, we expect that there will be limited information in relation to some of the cardiovascular risk factors which will be identified through our scoping review exercise, whereby we will then be able to emphasize gaps in scientific knowledge in relation to these factors.   
Conclusion: We will carry out a scoping review to determine available knowledge in relation to the occurrence of well-known cardiovascular risks during pregnancy, and the influence of the cardiovascular risks on maternal brain health later in life. In addition, we will identify gaps in knowledge in relation to the cardiovascular risks in pregnancy and their potential influence on brain health. 

Introduction
Rationale:
Maintenance of brain health is a life-long process. Exposures in early life may have deleterious effects on the brain and result in brain dysfunction and structural injury detectable in mid- and later-life.  Interest in brain health, however, has focused largely on late-life consequences such as Alzheimer’s disease and other neurodegenerative disorders and vascular risks and vascular cognitive impairment. Recognition of brain health as a life-long process has shifted awareness and the focus of scientific interest to early life factors which may be preventable or modifiable in relation to brain health. Vascular risks such as elevated blood pressure, diabetes mellitus, physical inactivity and others, the components of the American Heart Association’s LS7 and LE8 are of importance as they are modifiable, monitorable, and measurable.  Given that cardiovascular health plays a critical role in overall brain health, there is a need to explore how these factors, during pregnancy, relate to maternal brain health later in life. Brain health may be defined in a broad or narrow context. As a more narrowly defined concept and one that is commonly utilized, brain health has been defined in relation to cognitive function (e.g., presence or absence of cognitive dysfunction, cognitive impairment, or dementia). The definition of brain health, however, may include other domains (e.g., mental health, functional ability, well-being and other factors).  An advantage of using a narrower definition is that most of the scientific literature has focused on brain health in terms of cognition or cognitive function. This scoping review aims to map the existing literature on the relationship between the cardiovascular risk components of LS7 and LE8 in pregnancy and brain health later in life according to cognitive outcomes. Identifying these connections may provide opportunities for early interventions to promote maternal brain health throughout the life span.
Objective:
A scoping review will be conducted to investigate the following research question: What is the relationship between the 7 or 8 components of cardiovascular health (LS7 or LE8) during pregnancy and maternal brain health in mid to late life?
Methods
Protocol and Registration:
This scoping review protocol is based on the guidance provided by the Preferred Reporting Items for Systematic reviews and Meta-Analyses extension for Scoping Reviews (PRISMA-ScR) and will be registered on Prism by Northwestern University Feinberg School of Medicine. 
Inclusion criteria:
· Study population: Pregnant participants identified in a standard literature search of previously published articles. 
· Measurement: At least one component of Life’s Essential 8 during pregnancy (Diet, Physical Activity, Tobacco Use, Sleep, Weight, Cholesterol, Diabetes, Hypertension).
· Outcomes: Brain health during mid to late maternal life, measured by cognitive outcomes, cognitive impairment, or dementia.
· Publication type: Peer-reviewed journal papers published between 2010-2024, in English language journals. 
· Study design: Meta-analyses, cohort studies, systematic reviews, case-control studies, randomized controlled trials, and population surveys. 
· Studies must have at least 50 study participants.
Exclusion criteria:
· Studies that do not fit into the conceptual framework.
· Focus on LE8 components outside of the pregnancy timeframe.
· Focus on neonatal/offspring outcomes rather than maternal outcomes.
Information sources: 
To identify potentially relevant documents, the following bibliographic databases will be searched from 2010-present: MEDLINE, PubMed, Cochrane library. The search strategies were drafted by an experienced librarian (AW) and further refined through team discussion. An example search strategy has been included below. All results will be downloaded and deduplicated in a citation management software (EndNote), and unique results will be uploaded to a citation screening platform (Rayyan) for independent review by the study authors.
Search Strategy:
A comprehensive search strategy will be used to gather relevant studies on the topic. An example search strategy, accessible through a link, is as follows:
https://galter.northwestern.edu/exit?url=http://ovidsp.ovid.com/ovidweb.cgi?T=JS&NEWS=N&PAGE=main&SHAREDSEARCHID=4dy7hFrlfAsKwoXMgXio6IoaqZ5vic1hUAI4sheTJuQvWe9QTXNggnrg4MkmIobqW
Selection of sources of evidence:
All retrieved studies from the search will be imported to the Rayyan database. 4 or more reviewers will screen the titles and abstracts of studies independently based on the inclusion and exclusion criteria. Once an abstract has been identified to become part of the Rayyan database, the corresponding articles will be screened by an oversight committee charged with making the final selection of the publications to be included in the scoping review.  
All abstract reviewers will participate in a study orientation whereby they will become familiar with the study aims and protocol, abstract grading system, and Rayyan database. In addition, all abstract reviewers will participate in a pre-test exercise which will include grading abstracts and utilizing the Rayyan system to familiarize them with how abstract grading will be carried out. The oversight committee will provide feedback to the reviewers based on the pre-test phase results.      
Data items:	
The data extracted will include variables relevant to brain health and LE7 and LE8 components (Diet, Physical Activity, Tobacco Use, Sleep, Weight, Cholesterol, Diabetes, Hypertension).
Outcomes and prioritization:
Primary outcomes of interest are maternal brain health indicators, including occurrence of cognitive function, cognitive impairment, and dementia.
Other variables will include: 
1. Age/mean age of study participants at the time of pregnancy.
2.  Age/mean age at the time when cognitive outcome measures have been recorded.
3.  Types of cognitive outcomes measured (e.g., Mini-Mental State Exam, Montreal Cognitive Assessment, Trails A & B, Digit Symbol Substitution Test, etc.).
4. Frequency of cognitive outcomes: cognitive impairment, dementia. 
5. Predictor factors of cognitive impairment or dementia.
6. Associated metrics: activity of daily living scores, instrumental activity of daily living scores, depression scores, other mental health metrics/factors. 
7. Adverse cardiovascular disease outcomes: e.g., stroke, myocardial infarction, pre-eclampsia. 
Risk of bias in individual studies:
We anticipate that there will be heterogeneity among studies based on disparate study designs and study participant populations. Our statistical analysis plan will include a measure of study heterogeneity as we create forest plots of the data. Furthermore, we expect to encounter a variety of epidemiological study types within our sample (e.g., case-control, cohort, randomized clinical trial studies), with each different type of study having its own inherent risks of bias, representing limitations of our study design. 
Data synthesis: A summary table will be presented which includes main study findings and participant characteristics.  Meta-Analysis will be performed using STATA 16.0. Forest plots will be presented summarizing overall pooled estimates and   measures of heterogeneity. Study heterogeneity will be estimated using the I2 statistics. Subgroup analysis will be performed to explore underlying reasons for heterogeneity.
Meta-bias(es): Meta-Analysis of combined observational and RCT studies may result in underestimation or overestimation of overall results. A measure of heterogeneity (Cochrane Q test, and I2) and subgroup analysis will be performed to address bias in pooled estimates.
Confidence in cumulate evidence:
By following the PRISMA-ScR guidance and adhering to our protocol specifications, we anticipate that by focusing on the larger and higher-level epidemiological study designs, we will have reasonable confidence in our results. One must keep in mind that our study is a scoping review designed to point out gaps that may exist in scientific knowledge and to suggest next steps to fill the scientific gaps. Thus, it is not unexpected that we will conclude that there is a need for more high level cumulative evidence before any firm conclusions can be reached in relation to our study focus of interest. 

