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INTRODUCTION 
 

The human gut microbiome has become a popular topic in science due to its vast 

implications on human health (Singh et al. 2017). The gut microbiome isn’t a new topic in the 

field of science, however, extensive research over its structure has recently increased in order to 

better understand what constitutes a healthy microbiome. Evidence supports the idea that a 

healthy microbiome is robust and diverse, containing a wide variety of microorganisms. As it is 

currently understood, the gut microbiome consists of trillions of bacteria that naturally colonize 

our gastrointestinal tract and each bacterial species is impacted by our genetics, environment, 

and lifestyle choices (Rothschild et al. 2018; Sidhu & Poorten, 2017; Suez et al., 2018).  

Probiotic supplementation is a popular tactic to achieve and maintain a healthy gut 

microbiome. Probiotics are defined as live microorganisms, directly ingested, which confer 

health benefits to the host and aim to modulate the existing microbiome. They are often confused 

with prebiotics, which are supplements that potentially support the growth of bacteria already 

found inside the microbiome (Bindels, Delzenne, Cani, Walter, 2015; Cohen, 2018). One of the 

main appeals of probiotic supplements stems from the desire to limit or eradicate the imbalance 

in microbial communities (Chassaing et al., 2015). Microbial balance has been claimed to aid in 

weight loss and prove beneficial in a variety of chronic illnesses. However, there is not sufficient 

evidence to support the unregulated claims made by many supplement companies (Cohen, 2018; 

Rockwood et al., 2018; Sidhu & Poorten, 2017; Tsia et al., 2019). This increases the need for the 

distribution of accurate information and evidence-based advice when it comes to considering 

supplementing the diet with probiotics. 

In order to address this need, I created a piece of nutrition education material after 

reviewing current scientific literature and popular science sources of information. The 



educational handout addresses the topics of probiotics and the gut microbiome in order to 

provide college-aged students with evidence-based information concerning probiotic 

supplementation. By identifying important facts and common misconceptions about the 

interactions between the microbiome, probiotics, and human health, I created a source of credible 

information that could be easily understood. Faculty at Oklahoma State University reviewed 

each of the scientific topics discussed to ensure relevance and accuracy and the educational 

handout was tested by interviewing college-aged students who have not previously been exposed 

to nutrition or microbiology courses.  

 
LITERATURE REVIEW: The Microbiome 

Only 1.9-8.1% of our commensal bacteria are heritable. In fact, microbiomes of unrelated 

persons in close living quarters share more similarities when compared to the microbiomes of 

their distant relatives. Thus, research focuses on discovering what causes the stability of the 

microbiome and what factors result in dysbiosis. Dysbiosis of the gut microbiome is assumed to 

be related to a wide variety of chronic diseases including obesity, cardiovascular disease, 

ulcerative colitis, psoriasis, and autoimmune disorders (Rothschild et al. 2018; Sidhu & Poorten, 

2017; Singh et al., 2017; Wilkins & Sequoia, 2017). If an imbalance in gut microorganisms can 

lead to such detrimental outcomes, understanding the impact different environmental factors 

have on the microbiome is especially important. 

One of the main factors that can affect the gut microbiome’s composition is our diet. The 

most well-known dietary benefit to our microbiome is the consumption of indigestible 

carbohydrates such as fiber (Gentile & Weir, 2018; Singh et al., 2017; Turner, 2019). These 

carbohydrates are unable to be digested by human gastrointestinal enzymes, however, the 

intestinal microorganisms of the microbiome contain more carbohydrate degrading enzymes, 



making fiber one of their primary energy sources (Singh et al., 2017; Turner, 2019). 

Additionally, the microbial breakdown of these inaccessible carbohydrates, results in the 

production of short chain fatty acids, which benefit the host by serving as regulatory molecules 

in important physiological pathways such as activating G-protein coupled receptors, control 

disease through the regulation of inflammation and metabolism. (Singh et al., 2017; Tan et al., 

2014). 

Current literature focuses on the different impacts of the typical Western diet and a 

traditional Mediterranean diet on the 

microbiome. The Western diet is high in 

animal fat and protein, refined grains, and 

processed foods compared to the 

Mediterranean diet, which focuses primarily 

on the consumption of plant based foods, 

healthy fats, and whole grains. The United 

States typically follows a Western Diet. As 

seen in Figure 1, the current eating habits of 

people in the United States compared to 

recommendations allow much room for improvement to help support a healthy lifestyle and a 

healthy microbiome (Dietary Guidelines 2015-2020).  

The Western diet is high in processed foods, which commonly contain emulsifiers. These 

emulsifiers disrupt the mucosal barrier between gut bacteria and our intestinal cell surfaces 

leading to low-grade inflammation (Chassaing et al., 2015). This chronic and systemic 

inflammation could lead to major disease states such as obesity and metabolic syndrome, which 

Figure 1. Current food intake compared to dietary recommendations. 
Dietary Guidelines 2015-2020 
https://health.gov/dietaryguidelines/2015/guidelines/ 

 



then increase risk for diseases such as diabetes, hypertension, and cardiovascular disease 

(Martinez, Leone, Chang, 2017; Medina-Remon, Kirwan, Lamuela-Raventos, Estruch, 2018). 

Additionally, the composition of the Western diet is associated with a decrease in total bacteria 

and an increase in anaerobic bacterial species. 

Adhering to the Mediterranean diet, however, is recommended for cardiovascular disease 

prevention due to its components of mono- and polyunsaturated fatty acids, complex 

carbohydrates, and limited processed food consumption (Widmer, Flammer, Lerman, Lerman, 

2015). The high levels of phytochemicals are associated with a decrease in inflammation and 

therefore a decrease in a key risk factor for obesity and diabetes. Both obesity and diabetes are 

associated with the development of Alzheimer’s Disease, so by decreasing the likelihood of 

those diseases, there is also a potential to decrease the likelihood of Alzheimer’s disease (Godos, 

Federico, Dallio, Scazzina, 2017; Miranda, Gomez-Gaete, Mennickent, 2017). The 

Mediterranean diet is associated with an increase in total bacteria and a greater diversity of 

microorganisms. (Rockwood et al., 2018; Singh et al., 2017). Interestingly, one review also 

found that adherence to a Mediterranean diet led to a decrease in pathogenic bacteria within the 

gut microbiome (Singh et al., 2017). 

Because diet plays a major role in the composition of our gut microbiome, it is not 

surprising that dietary supplementation to support our gut microbiome has become popular. This 

has allowed probiotic manufacturing to grow into a multibillion dollar industry. Unfortunately, 

the consequence of booming business is that the commercializing of probiotics has outgrown its 

scientific support (Rockwood et al., 2018; Singh et al., 2017). 

Some of the most common health claims are in weight loss and relief from 

gastrointestinal discomfort. These typically include relief from diarrhea and antibiotic associated 



diarrhea, irritable bowel syndrome, and indigestion. Probiotics have also made claims for the 

prevention of Alzheimer’s Disease, vaginal infections, and diabetes (Tweed, 2017). However, 

many of these claims are missing consistent results in scientific studies. 

  In the United States, probiotics are found in food sources and in supplement pills. They 

are considered dietary supplements, which are regulated by the Food and Drug Administration. 

While probiotic supplements are not allowed to claim to treat a disease, they can make 

“structure-function” claims. A structure-function claim states that probiotics support a specific 

structure or function within a body system, and allow consumers to draw their own conclusions 

regarding probiotic use for disease treatment (Cohen, 2018). Probiotics however, often lack 

accuracy in reporting the identity, purity, and strength of supplements marketed for over the 

counter use (Cohen, 2018).  

Prebiotics are another way people aim to modulate their current gut microorganisms. 

Prebiotics refer to non-digestible ingredients that stimulate the growth and activity of beneficial 

bacteria (Bindels, Delzenne, Cani, Walter, 2015). They aim to modulate the microorganisms that 

are already present within the gastrointestinal tract. Prebiotics are commonly consumed in 

adequate amounts in the diet through fruits, vegetables, and whole grains. Prebiotic 

supplementation can be confusing to consumers because of the similarities between prebiotics, 

probiotics, and even dietary fiber.  

The main difference between prebiotics and probiotics are that probiotics aim to 

introduce new microorganisms into the microbiome, while prebiotics are supposed to only affect 

the preexisting microorganisms. Additionally, it is important to note the difference between 

dietary fiber and prebiotics. Fiber typically acts as a fuel source for existing microorganisms, but 



has little modulating effects of the microbiome as a whole, which is opposite of the aim for both 

prebiotics and probiotics (Bindels et al., 2015).  

The frequently recurring theme in research is that more evidence is needed to identify the 

true efficacy of probiotic supplements, their effect on the gut microbiome, and how it could 

possibly influence human health (Cohen, 2018; Hanaway, 2017; Rockwood, 2018; Sidhu & 

Poorten, 2017; Tsia et al., 2019). Pieter Cohen (2018), an associate professor of medicine at 

Harvard Medical School, and others argue that “there isn’t good evidence that most probiotics 

even take up residence in the gut if we have a healthy, intact microbiome” (p. 8). Additionally, 

one study even found that taking probiotics after being treated with antibiotics can actually delay 

the restoration of the normal gut microbiome (Suez et al., 2018). Lack of evidence paired with 

the loose regulations set by the Food and Drug Administration are key concerns when 

considering the true efficacy of current probiotic supplements.  

At the current state of overall understanding of the human gut microbiome, probiotic 

supplementation can’t be recommended or discouraged when it comes to having an influence 

over human health. Research has shown that certain lifestyle choices, such as our diet, show 

profound affects over the composition of our gut microbiome, but there isn’t a definitive answer 

for what these microbiome alterations could mean for human health. After further evidence is 

discovered for clinical application of probiotic supplementation, a possible future direction for 

probiotics would be to become more individualized (Zmora et al., 2018). As for now, if an 

individual does choose to use a probiotic supplement, they should first consult their doctor, who 

will have access to higher quality probiotics better suited for clinical application. Doctors should 

also consider using specific species and doses of probiotics that have been researched for 

particular diseases for clinical use (Hanaway, 2017; Tsia et al., 2019; Wilkins & Sequoia, 2017). 



 
LITERATURE REVIEW: Educational Material Development 

 It is estimated that after two weeks we remember 10% of what we read and 30% of what 

see (viewing charts and photos). Pairing this information with the Message Development Model 

suggests an effective way to construct an appropriate and engaging consumer message, which I 

considered and utilized during the creation, and revision of my educational handout.  

The Message Development Model consists of 5 steps: define issues, develop initial 

message concepts, assess message concepts, fine tune messages, and validate messages. These 

steps were used in conjunction with the four stages of writing Interesting, Clear, Informative, 

Concise (ICIC) communications (Liou, 2014). 

The four stages of ICIC communications include: ASOAP Analysis, Outline and Collect 

Resources, Write the First Draft, and Polish your Paper.  

• Stage 1, ASOAP Analysis, provides a clear direction for effective writing. It has 

you identify your audience, subject, objective, angle, and publication.  

• Stage 2, Outline and Collect Resources, serves as an outline for writing and 

ensures that all important information is included.  

• Stages 3 and 4, Writing the First Draft and Polishing your Paper, are used to 

evaluate and the effectiveness and consistency of writing and provide room for 

revision until the final project is cohesive and free of error (Liou, 2014).    

  I used these proven strategies for effective print material publication to create the most 

appealing educational handout to cover the information regarding the microbiome and probiotic 

supplementation. To ensure I was adding clarity to this topic for my audience, I conducted 

formative evaluations throughout my writing process, which allowed for feedback and revision 

between evaluations. By following these writing strategies, I created a two-page educational 



handout that was tested among college-aged students with limited previous exposure to the 

topics of nutrition and microbiology.  

 
METHODS 

All of the following procedures were approved by the Institutional Review Board (IRB) 

at Oklahoma State University (Appendix I). Each participant, both student and faculty, signed a 

consent form prior to participation (Appendix V & VI). A sample handout was created using 

Microsoft Publisher and approved by the IRB (Appendix IX). All procedures were followed as 

approved.  

Participants:  

For the initial evaluation of content for the nutrition education material, four faculty 

members from Oklahoma State University (OSU) reviewed the topic outline. Three of the faculty 

members came from the Nutritional Sciences Department in the College of Human Sciences and 

one came from the Microbiology Department in the College of Arts and Sciences. Faculty 

members were chosen for their expertise in either nutrition, nutrition education, or microbiology.  

Then, 14 OSU students, seven male and seven female, reviewed my completed 

educational handout. Students with previous exposure to Nutritional Sciences or Microbiology 

were excluded from participation in order to assure the students would not already have been 

exposed to credible information regarding the microbiome. 

Procedure:  

 A literature review of both scientific and popular science sources was completed prior to 

any experimentation. Popular science sources were reviewed to have an understanding of what 

information had previously been distributed to the general public in order to have a better idea of 

what misconceptions to address on my educational handout. Following the literature review, a 



topic outline (Appendix XX) was created that included the main points to be addressed on the 

educational handout. This topic outline was then presented to the faculty members for 

evaluation.  

Faculty members were interviewed using a basic interview format. The initial evaluation 

was completed by the four faculty members to ensure the content was correct and relevant. Each 

were first allowed time to review the topic outline. Then, faculty members were asked a series of 

three questions based on content, emphasis, and presentation (Appendix VII). The results of each 

of the interviews were grouped into themes based on the initial question, and each theme was 

later reviewed and finalized with the faculty advisor. 

Following the four faculty interviews, draft one of the two-page educational handout on 

the human gut microbiome and the potential health effects of probiotics was developed using 

Microsoft Publisher (Appendix X). The first page explains what the human gut microbiome is 

and what lifestyle choices affect it. The second page covers information regarding probiotics 

including what a probiotic is and what information to consider when deciding whether or not to 

take a probiotic supplement.  

After the faculty evaluations, draft one (Appendix X) of the handout was assessed by 

college-aged students. Each student was asked to evaluate eight different statements on a scale of 

one to five after reviewing the handout. Then, each student was asked for additional suggestions 

for improvement (Appendix VIII). Results from student feedback were grouped into themes, 

which were reviewed and finalized with the faculty advisor. An average score from all 14 student 

evaluations was computed for each statement scored on a scale from one to five. These scores 

and suggestions were used during revision of the handout. Revision followed an emergent design 



plan, or a plan that allows for frequent alterations of the handout based on student evaluations 

(Hurworth, 2005). 

After the first three student reviews, I edited and revised draft one (Appendix X) of the 

handout based on their feedback. After interpreting their scores and using their suggestions I 

created draft two, which I then presented to the next four students (Appendix XI). Following 

their feedback, the handout was again edited and revised before being presenting draft three to 

the next group of four students (Appendix XII), and again before presenting draft four to the 

final group of three students (Appendix XIII). The review and revision process was considered 

complete at the conclusion of the 14 student interviews as their responses collected no new 

substantial comments. Following the interview of the final three students, the final nutrition 

education handout was created (Appendix XIX). 

 
RESULTS  

 The outline that was reviewed by faculty members generated a largely positive response. 

All faculty members felt the outline was comprehensive and covered the necessary information 

to understand the microbiome and probiotic supplementation. A summary of faculty answers are 

provided in Table 1. The three questions faculty were asked included, “Is there any information 

that you think should be added?” “Are there any topics you feel deserve more emphasis on the 

handout than others?” and “Do you have any other suggestions for me over the information or 

presentation of the handout?” 

For question one, faculty members felt that the information was adequate with the main 

concern being that the intended audience understood that conclusive evidence is limited and 

eliminating any information that could be interpreted beyond its scientific support. For question 

two, faculty primarily felt as though most of the topics deserved equal emphasis on the 



educational handout. For question three, faculty felt that either an infographic or a FAQ design 

could be effective. Overall, however, there was little revision to the content of the handout and 

subsequently little revision to the initial handout (Appendix IX) before designing draft one of the  

handout (Appendix X) that would be presented to the student audience.  

A total of four drafts were presented to the student audience. Overall, the students shared 

mostly positive responses. Before viewing the handout, students were asked to share what they 

already knew about the gut microbiome and probiotics. All of the responses fell within one of 

three main categories which are listed in Table 2. The most common answer was the students 

had no prior knowledge of the subject, followed by no knowledge of the gut microbiome, but 

some knowledge of probiotics and varying health claims, and the least common response was 

that the students had personally taken probiotics.  

Students then ranked seven statements using a scale of one to five, five being agree and 

one being disagree. An average of the 14 scores were calculated for the seven statements, which 

are shared in Table 3. All averages ranked above a four, with the lowest score being 4.04 for 

students feeling like the information was useful to them as a college student and the highest score 

being 5.00 for the graphics being visually appealing.  

Then a series of five open ended questions were asked to each of the students. Their 

responses were categorized into common themes. The themes are listed for each question in 

Table 4. Most comments were repetitive among student participants, resulting in only three or 

four main themes per question. By the last group of student interview, no substantial new 

comments were given and the student evaluation process was considered complete.  

 



 
 
 
 

QUESTION ONE:  
Is there any information 
that you think should be 
added? 

QUESTION TWO:  
Are there any topics you feel 
deserve more emphasis on 
the handout than others? 

QUESTION THREE:  
Do you have any other 
suggestions for me over the 
information or presentation 
of the handout? 

• Keep terms, such as 
microbiome, probiotics, 
prebiotics,  general to be 
better understood by the 
intended audience.  

• Be sure the audience is 
aware that conclusive 
evidence is limited.  

• Be careful not to make 
any health claims on the 
handout.  

• The distinction between 
probiotics and prebiotics.  

• All topics deserve about 
the same amount of 
emphasis on the handout.  

• Use an infographic or 
FAQ approach. 

• Devise an attention getter 
for the heading of the 
handout. 

• Be sure not to make any 
definitive statements.  

• Microbiome information 
on page one of the 
handout and probiotic 
information on page two 
of the handout.  

What students already knew about the gut 
microbiome and probiotics:  

• Did not know anything about the gut 
microbiome or probiotics  

• Did not know anything about the gut 
microbiome, but had heard of probiotics 
before 

• Had taken/is taking a supplement (capsule) 
form of probiotics for GI conditions (n=2) 

Table 1. Summary of themes from faculty comments over the topic outline. 

Table 2. What students from the target audience already knew about the human gut microbiome and 
probiotics.  



 

 

Statement: Average Score: 
(Statements were evaluated on a scale of one to five, one being disagree, 
three being neither agree or disagree and five being agree). 

This handout is easy for 
me to understand. 

 
4.85 

This handout is written 
appropriately for the 
intended audience. 
(Non-Nutritional Sciences 
or Microbiology majors) 

 
 

4.79 

The overall handout is 
appealing. 

 
4.93 

The handout layout is 
easy to follow.  

 
4.29 

The handout graphics 
are visually appealing. 

 
5.00 

The handout graphics 
are helpful. 

 
4.25 

The handout content is 
useful to you as a 
college student. 

 
4.04 

Table 3. Average scores of statements regarding the handout ranked by 14 students.  



 
 
 
 

DISCUSSION 

In order to educate a general audience of college-aged students who were not familiar 

with the human gut microbiome or probiotics, I created a piece of nutrition education material 

and evaluated its appeal to the target audience. To do this, I began with faculty evaluations of my 

topic outline and used that information to create the first draft of my handout. The draft was then 

presented to students who evaluated the content and the layout by answering questions in an 

interview style. An emergent design plan was followed, which resulted in four drafts of the 

Suggestion Questions:  Summary of Student answers:  

What do you like best about this 
handout? 
 

• The color scheme and graphic quality  
• The information provided 
• That both pros and cons of probiotics are 

addressed by current research  
What did you like least about this 
handout? 
 

• Confused by what order you were supposed 
to read the text 

• Hyphens and spacing issues 
• Graphics given with little to no context  

What, if anything, would you change 
about the layout? 
 

• Try a different layout on page two with the 
text square  

• Eliminate all hyphens and correct different 
spacing 

• Make both pages have a more similar layout 
• Layout is good/wouldn’t make any changes  

What suggestions do you have that 
might help me improve this handout as 
a whole? 
 

• Same as previous question 
• Eliminate hyphenated text 
• Make the purpose of the handout more clear 

by highlighting important text in brighter 
colored boxes  

Is there anything else you would 
recommend regarding this handout? 
 

• Make all headings throughout the handout 
match  

• Try using more than one font  
• Add an explanation/context captions to the 

graphics  

Table 4. Summary of themes for each open-ended question the 14 students were asked over the handout.  



handout and one final handout. From this study, I was able to create the most appealing 

educational handout for college-aged students over the human gut microbiome and the current 

understanding of the effects of probiotics.  

The topic outline I created covered information from the literature review that would be 

beneficial to the target audience. The information I presented on my handout reflects what is 

expressed in current scientific literature (Cohen, 2018; Sidhu & Poorten, 2017; Singh et al., 

2017). Each chosen topic was supported by the OSU faculty members, with their comments 

aligning with available research. Additionally, the faculty members emphasized that clear, 

conclusive evidence for the implications of the human gut microbiome is not yet supported by 

science. This supports what I found in current, published research. Limited conclusive evidence 

reinforces the need for the creation of an educational handout based on scientific evidence, with 

a main goal of addressing the vast circulation of misinformation available to the public (Cohen, 

2018; Hanaway, 2017).  

This was further reinforced by responses to the initial question in the student interviews. 

The students did not have any knowledge of the gut microbiome and only a limited 

understanding of probiotics. Furthermore, the understanding they had over probiotics presented 

the health claims made by probiotic companies, which do not have currently have conclusive 

scientific support. This was the most important finding during this study because it identified the 

need for educational material over the potential influence of the gut microbiome on human health 

and the lack of conclusive evidence supporting probiotic supplementation.  

To ensure the educational handout was appealing and understood by students, I followed 

an emergent design plan. Following this plan gave me a structured way to revise my handout 

based on the feedback of the students. Through student comments and questions, I was able to 



better clarify the content and fix small formatting issues to increase the readability and appeal of 

the overall handout. I paired the emergent design plan with the Message Development Model, 

which allowed me to present the information in and interesting, clear, informative, and concise 

way to maximize the appeal to a general audience (Liou, 2014). The revisions I made to my 

handout utilized both of these communication models, and allowed me to collect meaningful 

feedback from students to outline the future direction of my educational handout.    

To further this research, there are two possible directions. First, student education on the 

human body, specifically the microbiome, needs to increase as it becomes more popular for 

therapeutic treatments. The lowest scoring statement was that students didn’t feel as though the 

information applied to them, which gives a direct target for intervention. Second, the educational 

handout should be tested for information retention over a larger sample size to better assess the 

understanding and usefulness of the content.  
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APPENDIX VIII: STUDENT INTERVIEW QUESTIONS 

 
Suggestions: 

1. What do you like best about this handout? 

 

2. What did you like least about this handout? 

 

3. What, if anything, would you change about the layout? 

 

4. What suggestions do you have that might help me improve this handout as a whole? 

 

5. Is there anything else you would recommend regarding this handout? 

 

 

 

Would you like to read over the notes I have taken to confirm that your responses were 

accurately recorded?  Yes  or  No    (Circle one) 

 
Thank you for your help with my Honor’s Thesis! 
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APPENDIX XX: TOPIC OUTLINE 

 

I. What is the gut microbiome?  

a. The gut microbiome consists of the trillions of (commensal and non-commensal) 

microbes that colonize our gastrointestinal tract. (Sidhu, M., Poorten, D. 2017) 

b. While the gut microbiome is still a relatively new topic in the field of science, it has the 

potential to play a critical role in human health and several chronic diseases. (Singh, RK., 

Chang, HW., Yan, D., Lee, KM., Ucmak, D., Wong, K., Abrouk, M., Farahnik, B., 

Nakamura, M., Zhu, TH., Bhutani, T., Liao, W. 2017) 

c. Currently, a healthy gut microbiome is considered one that is robust and diverse, 

containing many species of bacteria at varying quantities (Post-Antibiotic Gut Mucosal 

Microbiome Reconstitution Is Impaired by Probiotics and Improved by Autologous 

FMT) 

II. How do lifestyle choices influence the gut microbiome? 

a. Environment has a profound effect on the composition of the microbiome when 

compared to genetics (Environment Dominates Over Host Genetics in Shaping Human 

Gut Microbiota. 2018) 

b. It is estimated that 1.9-8.1% of our gut bacteria is heritable (Environment Dominates 

Over Host Genetics in Shaping Human Gut Microbiota. 2018) 

c. Diet choices: Influence of diet on the gut microbiome and implications for human health. 

(Figure 4 and Table 8: Western Diet v. Mediterranean Diet) 

i. Western Diet – high in animal fat/higher protein content 

1. Decrease total bacteria diversity 

ii. Mediterranean – High fiber/UFAs and low animal fat content 

1. Increase total bacteria diversity 

III. How does the microbiome influence health? 

a. The microbiome could play an important role in immune health; both the recruitment and 

differentiation of immune cells and the integrity of the intestinal cell lining (Influence 

of diet on the gut microbiome and implications for human health) 

b. Dysbiosis: imbalances in microbial communities in or on the body. For the gut 

microbiome, it would be an imbalance of the microorganisms within the gastrointestinal 

tract. (ref Nature) 

c. Dysbiosis of the gut microbiome could be related to chronic disease related to a state of 

chronic, systemic inflammation.   



APPENDIX XX: TOPIC OUTLINE 

IV. What is a probiotic? 

a. According to the World Health Organization, a probiotic is “A live microorganism which 

confers health benefits to the host.” 

b. In the US, probiotics are typically seen as food supplements and therefore are regulated 

by the FDA. While they regulate probiotics, the regulations can be limited in scope and 

product efficacy cannot always be guaranteed. This is a common concern with most 

dietary supplements.   

c. Is a prebiotic a probiotic? 

i. Prebiotics 

1. Non-digestible food ingredients that are selectively fermented to 

support the growth of health-promoting gut bacteria (Bindels, L.B, 

Delzennne, N.M., Cani, P.D., & Walter, J. 2015). 

2. Could be used to modulate the composition of the gut microbiome. 

3. Probiotics can contain both pre- and probiotics. 

V. Should I take a probiotic? 

a. According to current research, probiotics should be species, dose, and disease specific to 

confer health benefits to the host.  

b. Each person has a different microbiome composition, so consequently probiotics will 

affect each individual differently. (Personalized Gut Mucosal Colonization Resistance to 

Empiric Probiotics Is Associated with Unique Host and Microbiome Features) 

c. Currently, probiotics cannot be discouraged or recommended due to the lack of 

conclusive, scientific evidence. Consult your doctor if you feel like you could benefit 

from a probiotic because they will have access to probiotics with better quality.  

d. If you want to take an over the counter probiotic, choose species strains that have been 

studied, make sure there is an expiration date printed on the bottle, and that the dosage 

recommendation is viable through the expiration date. Also be sure to follow storage 

instructions (i.e. temperature, refrigeration, etc.) (Which Probiotics Should I Take? A 

Practical Guide for Family Physicians)  

e. A possible future direction for probiotic supplements could be to make them personalized 

to each individual compared to the current “one size fits all” model. (Personalized Gut 

Mucosal Colonization Resistance to Empiric Probiotics Is Associated with Unique Host 

and Microbiome Features) 
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