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Abstract 

Objective: The objective of this scoping review is to examine and map research and 

other literature that alludes to policy or investigates individual knowledge, health 

behaviour, beliefs and information needs related to maintaining a healthy gut 

microbiome. 

Introduction: In humans, the microbiome is a large community of microorganisms 

that reside in various organs in the body, especially in the gut, also known as the gut 

microbiome (GM). The gut microbiome is crucial for healthy digestion, metabolism, 

immunity and brain function. International studies have linked the disturbance of GM 

to long-term conditions such as diabetes type II, obesity, cancer, central nervous 

system dysfunction, anxiety, ADHD, depression, autism, and neurodegenerative 

disorders including Alzheimer’s disease. Understanding the extent of public 

knowledge, health beliefs and lifestyle choices is crucial to the design of 

interventions that will improve knowledge and influence health habits and dietary 

behaviours. The results of this scoping review will assist in identifying the current 

focus of research and policy in the field. In particular, it will map the types of 

questions being asked, study designs, geographical location, cultural influences on 

individual health behaviour and beliefs related to the gut microbiome and gut health. 

The review will assist in identifying gaps to inform the conduct of further research 

syntheses and primary research. 

Inclusion criteria: Eligible literature will include policy and published research 

literature that address the concepts of individual knowledge, health behaviours, 

lifestyle choices and cultural influences on adults; the context covers Europe, North 

America and the Middle East. 

Methods: This scoping review will employ the PRISMA-ScR reporting guidance. A 

three-step search strategy will be implemented in this review using the databases 

PubMed/MEDLINE (OVID) and CINAHL, Embase, Cochrane Library, Scopus, and 

grey literature such as OpenGrey repository, Google scholar, National Institute of 
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health (NIH) and the ISRCTN registry. Grey literature sources and the reference lists 

of key studies to identify studies appropriate for inclusion. No language limits will be 

applied. This search will be conducted between the months of January and July 

2024. This review does not require ethical approval. 

KEYWORDS: gut microbiome; gut microbiota; gut health; microbiome; scoping 

review; knowledge; awareness; understanding; review; search strategy; lifestyle 

choices; health beliefs; lifestyle practices; healthy lifestyle, non-communicable 

diseases (NCD’s). 
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Introduction 

Clinical and scientific research suggest that there is a close relationship between 

human health and microbial communities known as the gut microbiome (GM) (1,2). 

These microbial communities have commonly been defined by scientists to be the 

collection of microorganisms living together (3,4). A healthy gut microbiome is 

predominated by four groups which include Firmicutes, Bacteroides, Actinomycetes 

and Proteus (5). The ratio of Firmicutes/Bacteroidetes is an important indicator of 

GM disorder (6,7). If the balance of the microbiome is disturbed the body may 

become more susceptible to acute and chronic diseases (8, 9, 10, 11) including 

cardiovascular (12,13), gastrointestinal (14), cancer (15) and diabetes (16, 17).  

According to the World Health Organization (WHO), long term conditions (LTC) kill 

41 million people each year, which is equivalent to 41% of global deaths of these 

77% are in low- and middle-income countries, including Lebanon (18,19). A range of 

factors have been associated with changes in gut microbiome (healthy gut bacteria) 

and the development of LTC (1). In Lebanon, LTC are a major public health issue 

and a leading cause of mortality due to risk factors including socio-economic status, 

stress (20), dietary choices, decrease in physical activity, antibiotic misuse, and 

smoking (21, 22,23).  

Several studies have explored the knowledge, awareness, and perceptions of the 

influence of the gut microbiome on human health including Qatar (24), Jordan (25), 

United Arab Emirates (26) and Kuwait (27). Other studies in Western countries such 

as in Spain (15) suggested that there is a considerable lack of knowledge among the 

community regarding the changes in diet and lifestyle and how these changes can 

affect the gut microbiome and cause LTC’s.  

The Definition of Gut Microbiome and its Importance 

 

In recent decades, scientific and clinical research have identified the close 

relationship between the human host and the intestinal microbial communities or gut 

microbiome (GM). These microbial communities have commonly been defined by 

scientists to be the collection of microorganisms living together (3, 4). Whereas the 

term microbiome was first coined by Whipps et al. in 1988 as a “characteristic 

microbial community occupying a well-defined environment which has distinct 

physio-chemical properties” (3). The microbiome refers to the entire habitat, 

including bacteria, archaea, and viruses along with their genomes (6, 28). In 

humans, this large community of microorganisms or GM reside in various locations 

across the body especially in the gut outnumbering the human cells (29, 30). The 

GM is crucial for healthy digestion, metabolism, immune system function, gut 

physiology and brain-gut connection (29, 31).  
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Factors that alter the Gut Microbiome 

Microbial diversity and dysbiosis 

The microbial diversity in the GM can be in a steady state or a disturbed state if the 

balance is changed. Both states will occur as a result to the interactions between the 

microorganism and the host (7). If this balance is disturbed, then the body may 

become more susceptible to long term conditions also known as non-communicable 

diseases (NCD’s) (19) such as cardiovascular, or gastrointestinal, cancer and 

diabetes (17,19).  

Alteration of the gut microbiome is known as dysbiosis and is defined as the 

alteration in microbial community that results in decreased diversity and numbers of 

commensal bacteria. Studies suggest relationships between gut alteration and 

chronic health conditions such as inflammatory bowel diseases, cardiovascular 

disease, obesity, and cancer (16). The changes in gut microbiome that are proven to 

change it composition can be caused by several factors from antibiotic usage, diet, 

lifestyle, and other environmental factors (32, 33,34). 

Lifestyle factors and the gut microbiome 

 

Social determinants have been associated with the stability if the human 

microbiome, these include the mode of delivery at birth, breastfeeding, antibiotic use, 

and dietary habits. All these factors are influenced by the socioeconomic status 

(SES) of the individual, which in turn influences the GM (35). Six non-dietary factors 

including age, sex, stress levels, previous gastrointestinal disease, family history and 

lifestyle can also play a major role in the GM composition (30, 34, 36). 

 

Diet and the Gut Microbiome  

 

Lifestyle and dietary intake can change the balance of the main four bacterial 

species found in in the human GM (5, 30, 31), if the According to Singh et al. (2016), 

studies have shown that if the diet is rich in dietary fiber, growth of beneficial bacteria 

will increase by 30-40 %. However, if the GM is disturbed it can cause the 

emergence of metabolites that may trigger the development of different diseases 

(32,33).  

In recent years, there is a growing concern that the western diet, which contains 

foods that are high in sugar and fats, alters the bacterial composition of the GM (30, 

41). According to a study by Castro et al. (2019), excessive consumption of sugar, 

animal fat and linoleic acid is considered a risk factor for the development of irritable 
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bowel disease (IBD), whereas a high fiber diet and citrus fruit consumption may play 

a protective role (42).  

The use of antibiotics 

 

Antibiotics can disrupt the composition of the GM, by depleting organisms that 

defend the body against pathogens (28, 34, 36, 43). The increased use of antibiotics 

over the past decades has exerted selective pressure against bacteria sensitive to 

antibiotics and encouraged the emergence of resistant types (44,45). According to 

the WHO, antimicrobial resistance (AMR) is a major threat to global public health 

and the risk of resistance is driven by overuse and misuse of antibiotics (45, 46).  

A lack of understanding among the public about antibiotics and the significant impact 

it can cause if misused (47) is one of the potential reasons for the continued over-

prescription and misuse of antimicrobials. Studies have shown that misuse includes 

sharing medications, failing to take the medications as prescribed and using leftover 

antibiotics, is common in low- and middle-income countries (46, 47).  

Primary research examining the gut microbiome and its effects on long term 

conditions has been studied over the years because of its link with long term 

conditions also known as non-communicable diseases (NCD’s). However, 

knowledge and awareness of the gut microbiome and the effects of lifestyle choices 

and beliefs on maintaining a healthy gut are still limited and have not been 

systematically examined.  

A synthesis of the research examining health choices and beliefs and the gut 

microbiome relationships is necessary to understand the state of the science and 

address gaps in the literature for future research. The objective of this scoping 

review is to map the available assess the extent of the literature focused that on the 

GM and the influences knowledge and skills needed by individuals and communities 

to enable health behaviour and beliefs health behaviours that maintain a healthy GM. 

A preliminary search of MEDLINE, CINHAL, Prospero, OSF and JBI Evidence 

Synthesis was conducted and no systematic reviews or scoping reviews on the topic 

were identified as being completed or in progress.  

Review Question 

• What knowledge skills and behaviours are needed by individuals and 

communities to enable healthy lifestyle choices to maintain a healthy gut 

microbiome?  
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Sub-questions: 

• How do knowledge and health beliefs about maintaining a healthy gut 

influence lifestyle choices in communities globally? 

• What factors do people perceive to be important in maintaining a healthy gut? 

• What information and resources do people have access to help them make 

lifestyle and health choices to maintain a healthy gut? 

Keywords 

Gut microbiome; gut microbiota; gut health; microbiome; scoping review; knowledge; 

awareness; understanding; review; search strategy; lifestyle choices; health beliefs; 

lifestyle practices; healthy lifestyle, non-communicable diseases (NCD’s). 

Eligibility criteria 

 

Participants 

 

This scoping review will consider studies that include adults aged 18 and over and 

will include studies from Europe, North America and the Middle East.  

 

Concept 

 

The concepts examined by the scoping review will be individual and community 

knowledge and information needs, health beliefs and behaviours, and lifestyle 

choices related to factors that affect the gut microbiome.  

 

Context 

 

The scoping review will include literature that covers Europe, North America and the 

Middle East and cultural groups.  

 

Types of Sources 

This scoping review will consider experimental and quasi-experimental study designs 

including randomized controlled trials, non-randomized controlled trials, before and 

after studies and interrupted time-series studies. In addition, analytical observational 

studies including prospective and retrospective cohort studies, case-control studies 

and analytical cross-sectional studies will be considered for inclusion. This review 

will also consider descriptive observational study designs including case series, 

individual case reports and descriptive cross-sectional studies for inclusion. 
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Qualitative studies that focus on societal and individual experiences such as 

phenomenology, grounded theory, ethnography and qualitative description will be 

included. Studies that use designs such as action research and feminist research to 

investigate change and empowerment will also be considered. 

Research syntheses such as systematic reviews will also be considered, depending 

on the review question. Text and opinion papers and policy documents will also be 

considered for inclusion in this scoping review. 

Methods 

 

The proposed scoping review will be conducted in accordance with the JBI 

methodology for scoping reviews (48). This protocol will adhere to the PRISMA-ScR 

extension (49). This protocol was published on OSF in March 2025.  

Search strategy 

The search strategy will aim to locate both published and unpublished studies, 

policy, text and opinion. An initial limited search of MEDLINE and CINAHL was 

undertaken to identify articles on the topic. The text words contained in the titles and 

abstracts of relevant articles, and the index terms used to describe the articles were 

used to develop a full search strategy for PubMed, Embase, PsychInfo, Cochrane 

Library, Scopus, Google Scholar (See Appendix 1). Sources of unpublished studies 

to be searched include ProQuest Dissertations for thesis and dissertations, Ethos 

and Trove. In addition, papers will be identified through Conference Papers Index 

and for Guidelines the International Guidelines Library, NICE and Medical Guideline 

Clearninghouse and Library will be searched. Grey literature (GL) will be searched 

for in the OpenGrey Repository, Google Scholar, National Institute of Health 

Research and ISRCTN registry. The search strategy, including all identifies 

keywords and index terms, will be adapted for each included database and/or 

information source. The reference list of all included sources of evidence will be 

screened for additional studies.  

Studies published in any language will be included where possible, if it is not 

possible to translate non-English studies descriptive data taken from the abstract will 

be reported. Studies published since 1970 and 2024 will be included as this aligns 

with the development of scientific understanding of the GM and its importance in gut 

and general health. 

Initial Keywords to be used will include, but not limited to, the following keywords and 

subject headings: 

awareness OR understanding OR knowledge;  

lifestyle choices OR health behaviour OR health beliefs 
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gut microbiome OR gut bacteria OR gut microbiota OR microbiota 

 

Study/Source of Evidence Selection 

Following the search, all identified citations will be collated and uploaded into 

RefWorks, version 4.6.241 and duplicates removed. Following a pilot test, titles and 

abstracts will be screened by two or more independent reviewers for assessment 

against the inclusion criteria for the review. Potentially relevant sources will be 

retrieved in full and their citation details imported into the JBI System for the Unified 

Management, Assessment and Review of Information (JBI SUMARI) (JBI, Adelaide, 

Australia). The full text of selected citations will be assessed in detail against the 

inclusion criteria by two or more independent reviewers. Reasons for exclusion of 

sources of evidence at full text that do not meet the inclusion criteria will be recorded 

and reported in the scoping review. Any disagreements that arise between the 

reviewers at each stage of the selection process will be resolved through discussion, 

or with an additional reviewer/s. The results of the search and the study inclusion 

process will be reported in full in the final scoping review and presented in a 

Preferred Reporting Items for Systematic Reviews and Meta-analyses extension for 

scoping review (PRISMA-ScR) flow diagram (PRISMA (prisma-statement.org)). 

 

Data Extraction 

Data will be extracted from papers included in the scoping review by two or more 

independent reviewers using a data extraction tool developed by the reviewers. The 

data extracted will include specific details about the participants, concept, context, 

study methods and key findings relevant to the review questions.  

An extraction form is provided (see Appendix 1) and will be piloted and developed 

iteratively to capture data from all study designs and other documents. Proposed key 

data elements included within the extraction form will include title, author, year, 

location, language, evidence type, population and concepts discussed. Modifications 

will be detailed in the scoping review report. Any disagreements that arise between 

the reviewers will be resolved through discussion, or with an additional reviewer/s. If 

appropriate, authors of papers will be contacted to request missing or additional 

data, where required.  

Data Analysis and Presentation 

The result of this search will be represented as a PRISMA flow diagram (48). The 

data will be extracted from each of the studies will be charted to summarise the 

included studies while identifying any potential gaps in the literature. A narrative 

report will be produced to summarise the extracted data which will directly relate to 

the research question and its aims. These include quantifying text and frequency 

counts of certain data items. Furthermore, analysis techniques such as descriptive 

data and basic qualitative content analysis will be used (50). Descriptive data can be 

represented as proportions for example the number of sources from a particular 

http://www.prisma-statement.org/Extensions/ScopingReviews?AspxAutoDetectCookieSupport=1
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country. A qualitative content analysis will be useful for this scoping review to map 

key characteristics, aid their interpretation around the review concepts. This 

approach includes a process of open coding to allocate the key characteristics into 

categories. A deductive approach will be used, and a framework developed to 

provide a holistic understanding of the potential relationships among data. Tables or 

charts which show individual elements of the data extracted and diagrammatic 

approaches such as word clouds, heat maps or waffle charts will allow the reader to 

have a clearer understanding of some of the results.  
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Appendices 

Appendix I: Search strategy 

Supplemental Table 1. Base and Database-Specific Search Strategy 

Database: Medline 

Provider: Ovid 

Date Searched: 15/06/2023 

Limits: Advanced search, English, not animals 

 Concept Search Strategy 

#1 Microbiome ‘Gastrointestinal Microbiome’[MeSH Terms] OR 

‘gut microbiome’[MeSH Terms] OR 

‘microbiota’[MeSH Terms] OR ‘gut 

microbio*’[Title/Abstract] OR ‘gastrointestinal 

microbio*’[Title/Abstract] ‘microbiota’ [Title/Abstract] 

OR ‘microbiome’[Title/Abstract] 

#2 Knowledge ‘knowledge’ OR ‘awareness’ OR ‘understanding’ 

OR ‘effects’ OR ‘interactions’ OR ‘citizen 

awareness’ OR ‘public health’ OR ‘attitudes’ 

#3 Health Beliefs ‘health beliefs’ OR ‘lifestyle choices’ OR ‘lifestyle 

practices’ OR ‘healthy lifestyle’ OR ‘lifestyle 

determinants’ OR ‘practices of the community’ 

 Limits #1, #2 AND #3 

Filters: English 

Publication type: All types 

Not animals 
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Appendix II: Data extraction instrument 

 

JBI template source of evidence details, characteristics and results extraction 

instrument 

 

 

 

 

Scoping Review Details  

Scoping Review title:  

Review objective/s:  

Review question/s:  

Inclusion/Exclusion Criteria  

Population  

Concept  

Context  

Types of evidence source  

Evidence source Details and 

Characteristics 

 

Citation details (e.g. author/s, date, title, 

journal, volume, issue, pages) 

 

Country  

Context  

Participants (details e.g. age/sex and 

number) 

 

Details/Results extracted from 

source of evidence (in relation to the 

concept of the scoping review) 

 

E.g. Quality of Life Domains assessed  

E.g. Number of items in tool  

E.g. details of psychometric validation of 

tool 

 


