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INTRODUCTION
Abdominal bloating is prevalent in the general public. Between 10-25% of people complain of bloating (1). 75% describe their
symptoms as moderate to severe (1). Simultaneously there has been an increase in public interest in pre- and probiotics and their role
in the body. There have been studies to show that pre- and probiotics have anti-inflammatory properties. These studies have focused
on the anti-inflammatory properties specifically related to markers for cardiovascular diseases. Mazidi et al reported “This metaanalysis suggests that probiotic administration may significantly reduce serum CRP while having no significant effect on serum IL10 and
TNF-α.”(2). This study triggered the curiosity of whether probiotics may also play an anti-inflammatory role that would reduce
abdominal bloating and related symptoms. There have not been any studies identified in which this relationship has been studied.
As previously established, abdominal bloating is a common gastrointestinal symptom experienced by many in the general public.
There are many different proposed causes of abdominal bloating, but there is currently no cure (3). Probiotics have been shown to have
a positive effect in the management of bloating (4). This study examines measures of prevention. Currently there are no studies to
show the role of pre- and probiotics in the prevention of abdominal bloating. This qualitative research study aimed to identify if there is
a relationship between the consumption of pre- and probiotic foods and abdominal bloating in adults ages 18 or greater.

RESULTS
Demographics: Out of 104 participants, 76% were female and 24% were male; 56% were ages 18-24, 26% were 25–49-year-olds, and 18%
were age 50 or greater. 83% of participants were white, 4% Asian, 4% African American, 2% Hispanic or Latino, and 7% two or more
ethnicities. The highest level of education among participants included: 14% high school, 1% trade school, 63% bachelor's degree, 20%
master's degree, and 2% PhD or higher.
Plotting the combined category of consumption of prebiotic and probiotic foods against weekly experience of abdominal bloating in a
regression model (Table 1) the R2 value was found to be 0.0199. This result indicated a weak relationship between the variables meaning
that the combined consumption of pre/probiotic foods does not have a preventative effect on abdominal bloating. Then, plotting just
prebiotic food consumption and weekly abdominal bloating (Table 2) R2 value was found to be 0.0151. Again, finding little to no relationship
between prebiotic food consumption and abdominal bloating. Finally, plotting probiotic food consumption and weekly abdominal bloating
(Table 3) the R2 value was found to be 0.0188, representing no relationship between probiotic foods and abdominal bloating. The hypothesis
was not supported by the results.

Based on these findings, the hypothesis was that pre- and probiotic consumption plays an anti-inflammatory role in the
gastrointestinal tract resulting in a reduced prevalence of abdominal bloating. In short, the hypothesis predicted a higher intake of both
pre- and pro-biotic foods would decrease the experience of abdominal bloating symptoms.

https://flore.com/blogs/learn/prebiotics-vs-probiotics

Table 1: Regression Model: Weekly Pre/Probiotic Food

METHODS

Consumption and Weekly Bloating Experience

A survey was created using REDCap electronic data capture tool hosted at Vanderbilt University (5). The survey was distributed on
LinkedIn, Instagram, and Facebook. A total of 104 participants completed the survey, which included 5 questions related to
demographics, 2 related to supplementation, 2 related to consuming pre- and probiotic foods, and 2 related to bloating prevalence and
symptoms. Data was exported into an Excel spreadsheet and coded for interpretation of results using an R2 test. An R2 test is a
statistical measure that represents the proportion of the variance for a dependent variable that's explained by an independent variable
or variables in a regression model (6). It measures the strength of the relationship between variables as a percentage from 0-100%; a
higher percentage means there is a strong relationship and a lower percentage means the relationship is weak and more likely to be
caused by chance (6). Figure 1 and 2 represent the questions that asked participants about specific types of pre- and probiotic foods
consumed on a weekly basis.
Taking the data collected from the matrix type questions that gathered information on total numbers of prebiotic foods (Figure 1)
and probiotic foods (Figure 2) consumed weekly, the data was condensed from each matrix into 2 categories. The new categories
included Total Number of Probiotic Foods Consumed Weekly and Total Number of Prebiotic Foods Consumed Weekly. These 2
categories were then combined to one category that represented the Total Number of both Prebiotic and Probiotic Foods Consumed
Weekly. These 3 categories were analyzed in a regression model with the data collected on the experience of abdominal bloating.
The survey question (Figure 3) that assessed the number of times people experience bloating was coded by the following to give us
the approximate weekly average: Never = 0, 1 time a month or less = 0.25, 2-3 times/month = 0.5, 1-2 times/week = 1.5, 5-6
times/week = 5.5, Daily = 7, More than once daily = 8. Once this data was converted to numerical values, the values were used in a
regression model with the values retrieved from the matrix questions assessing the approximate number of times weekly both
prebiotic and probiotic foods were consumed.

Table 2: Regression Model: Weekly Prebiotic
Food Consumption and Weekly Bloating Experience

Table 3: Regression Model: Weekly Probiotic
Food Consumption and Weekly Bloating Experience

SUMMARY/CONCLUSIONS
Abdominal bloating is a complex symptom that is commonly experienced in the general public. The hypothesis predicted a negative
correlation between consumption of pre- and probiotic foods and the experience of abdominal bloating. The study found no significant
correlation between those who consumed pre- and probiotic foods and the amount of abdominal bloating experienced. Therefore, the
hypothesis could not be statistically supported by this study.
More research in abdominal bloating and pre- and probiotic foods needs to be conducted. In the survey, pre- and probiotic
supplementation was gathered as well as different types of bloating symptoms (e.g gas, constipation, diarrhea, belching, stomach pain, etc.),
however, at this time the data was unable to be analyzed. The study focused on one specific correlation; specific pre- and probiotic foods
consumed weekly and the prevalence of bloating. An area for further research would be an isolated study of pre- and probiotic
supplementation and abdominal bloating.
This study was not produced without limitations. Since the study was published on social media accounts such as Facebook, Instagram,
and LinkedIn the participants were mainly white privileged females who have obtained a bachelor's degree. One unstudied factor that could
have skewed the results is the influence menstruating women could have had on the reported results of experiencing abdominal bloating.
This study was also a self-reported survey which might have led to biased answers. Lastly, even though the study contained a good
number of participants, the survey was long (38 questions) and had questions that were not used in the research. If the survey was shorter
and more specific, a stronger correlation could have been found. These limitations emphasize the need for further research.

Figure 1: Prebiotic Foods Survey Question

Figure 2: Probiotic Foods Survey Question

Figure 3: Abdominal Bloating Survey Question
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