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Abstract: This short communication reports on the initial results of a much larger, ongoing project, 

the aim of which is to investigate the question: could the skin microbiome, just like the gut microbi-

ome, play a role in sports recovery and performance – and if so, could this role be as significant a 

one as that played by the gut microbiome? 17 high performance college athletes addressed their 

skin microbiome by minimizing contact with synthetic chemicals and by using topical skin supple-

ments, shown previously to significantly increase skin microbiome biodiversity, for two weeks after 

training. 76% said their skin softness improved, 35% said their muscle stiffness and recovery after 

sport improved, 12% said their sleep quality improved, and 100% said they would be likely to use 

skin supplements again. Future work will use hundreds of athletes.  
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1. Introduction 

This short preliminary study aimed to start answering the big question that under-

pins our ongoing project: could the skin microbiome, just like the gut microbiome, play a 

role in sports recovery and performance – and if so, could this role be as significant a one 

as that played by the gut microbiome? This short communication details the results from 

a small study testing this hypothesis on a group of 17 high performance college athletes 

who used skin microbiome enhancing methods including topical skin supplements for 

two weeks after training.      

Multiple studies have shown that a healthy, biodiverse gut microbiome is crucial for 

sports recovery and performance because it is thought to impact muscle growth [1,2], 

boost energy levels [3,4], strengthen bones [5], reduce inflammation [6], and improve sleep 

[3,7].  

However, to the best of our knowledge, there have been no studies on how the skin 

microbiome affects sports recovery and performance. This disparity should be addressed 

because the skin and gut microbiome are intrinsically linked by what is referred to as the 

‘gut-skin axis’ [8–11], and it is fast becoming evident that the skin might be just as im-

portant as the gut for whole body health. For example, research is now suggesting that 

gut problems such as food allergies could now originate from a damaged skin microbiome 

[12–14]. 

The ecosystem in and on our body, the microbiome, is incredibly important for whole 

body health. A damaged gut microbiome, low in biodiversity, has been linked with a large 

number of internal problems from IBS and food allergies to intestinal infections. A de-

pleted skin microbiome has also been linked with all common skin problems [12,15–21]. 

However, the body is a complex, interlinked system, and as an integral part of the immune 

system, the microbiome is now thought to be crucial for protecting against whole body, 

systemic problems, not just those in the immediate vicinity of the skin or gut [12,22–24]. 

2. Materials and Methods 
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This preliminary study involved 17 human participants from America, all of whom 

are high performance college athletes on scholarships. The study length was two weeks, 

and during this time the participants used skin microbiome strengthening methods after 

training. The first step was to minimise contact with synthetic ingredients in cosmetics 

and the environment, and secondly, they used a topically applied skin supplement shown 

in previous work to significantly increase the biodiversity of the skin microbiome. They 

were told to keep everything else about their regime the same, such as diet and training 

frequency.  

The participants were made aware of the conditions at the beginning; this included 

filling out a questionnaire at the start and the end of the study in order to track progress 

and to obtain some preliminary results. The questionnaires only contained questions with 

set, binary answers to choose from, which meant that answers were not personal.  

All participants provided informed verbal consent prior to enrollment in the study. 

Results and questionnaire answers from this study cannot be linked to a specific individ-

ual due to anonymous reporting and data handling. The process was agreed on by the 

Pavane Research Centre in the U.K.: they stated that no ethical concerns were raised by 

the methods applied and approved the procedures in this study.   

2.1. Skin Microbiome Intervention 

For the two-week study period, the athletes were first told to minimise contact of 

their bodies with synthetic chemicals, whether that was from cosmetics products, cleaning 

products, or in the environment. Next, they were instructed to use skin supplements that 

were shown in previous work to significantly increase the biodiversity of the skin micro-

biome [25,26]. These were a 100% natural face and body wash, the information about 

which can be found in previous work which describes its effect on the skin microbiome. 

The guidelines for use of the product for the skin are listed below: 

• Use the product on the skin at least 1× per day after exercise. This could in-

clude showering and washing throughout the day too.  

• To use the product, mix with a small amount of water to form a solution, and 

gently massage onto the body. 

• Minimise use of other cosmetics products as much as possible. This may not 

always be possible if, for example, one needs to wear makeup for an im-

portant business meeting.  

• In the beginning, introduce the product slowly to the body by using it mixed 

with a small quantity of water in small amounts and build up to larger 

amounts as time goes on.  

Why did we choose this method? When discussing possible microbiome enhancing 

solutions, it is common that ‘Probiotics’ are immediately mentioned. Virtually unheard of 

in comparison to those for the gut [27–30], topical probiotics have huge potential for re-

versing the catastrophic biodiversity loss on our skin [31,32]. However, previous research 

has warned that at current levels of skin microbiome knowledge, where every human 

possesses a ‘virtually unique’ microbiome [33–35], it is extremely difficult to implement a 

safe and effective probiotic solution [31]. It could potentially disrupt the delicate microbi-

ome balance and reduce biodiversity. In support of this, previous work has warned 

against improper implementation [36], that side effects [28,37] and unsubstantiated ther-

apeutic claims are a concern [28,38], and that universal health benefits do not exist [39].  

With probiotics, prebiotics and postbiotics for the skin still needing much research, 

we wanted to try and re-create the skin’s natural environment and allow biodiversity to 

thrive. A first step would be to take away some deleterious factors, here synthetic ingre-

dients in everyday cosmetics, in the western environment thought to be a major contrib-

utor to biodiversity loss on the human microbiome [40]. The next step would be to try and 

enhance the skin microbiome by actively increasing its biodiversity; this is where the skin 

supplements were brought in. As healthier skin is characterized by an increase in biodi-

versity [7], this intervention could also have influenced skin condition. 
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2.2. Data Analysis 

Each participant filled out a questionnaire at the beginning and end of the study pe-

riod. The pre-programme questionnaire was used to evaluate the participants’ awareness 

of issues such as the importance of the microbiome for whole body health. Microsoft Excel 

was used to turn the answers into the tables and charts seen in Section 3. The questions 

included are below: 

2.2.1. Pre-Programme Questionnaire 

“Are you aware of research that shows…:” (Options ‘Yes’ ‘No’, and ‘Not Sure’ were 

available) 

• For post-exercise muscle growth, a strong Microbiome (ie. 'good bacteria' 

living in our body) is essential? 

• Most people living in the developed (Western) world have a damaged Mi-

crobiome? 

• For Whole Body Health & Fitness, the Skin Microbiome could be just as 

important as the Gut? 

• Everyday shower products (inc. soap & shower gel) usually contain syn-

thetic chemicals that damage the Microbiome? 

Review Section  

• Do you currently take any Sports Supplements? 

• Do you regard Sports Supplements as crucial for both Recovery and Fit-

ness? 

• Do you take Sports Supplements to help your Gut Microbiome? 

• Would you use Sports Supplements for the skin to help your Skin Microbi-

ome? 

2.2.2. Post-Programme Questionnaire 

The first 4 of the following questions gave the the options ‘Improved’, ‘Stayed The 

Same’, or ‘Got Worse’. 

• Has your skin softness…  

• Has your sleep quality…  

• Has your recovery from muscle stiffness/soreness... 

• Has your confidence… 

• If you previously had skin problems, have these changed at all? 

• Did you reduce the use of other cosmetics/products during the study? 

3. Results 

3.1. Pre-Programme Knowledge And Awareness 

A questionnaire was filled out by all 17 participants at the start of the two week trial 

period which allowed us to assess their awareness of the microbiome for sports recovery 

and whole body health. The results are shown in Table 1, Table 2, Figure 1 and Figure 2. 

Table 1. The awareness questions from the first section of the ‘Pre-Programme Questionnaire, in-

cluding the percentage of people who chose each answer.  

“Are you aware of research that shows…:” Yes No Not Sure  

For post-exercise muscle growth, a strong Microbiome (ie. 'good bac-

teria' living in our body) is essential? 

53% 47% - 

Most people living in the developed (Western) world have a depleted 

Microbiome? 

53% 47% - 

For Whole Body Health & Fitness, the Skin Microbiome could be just 

as important as the Gut? 

59% 41% - 

Everyday shower products (inc. soap & shower gel) usually contain 

synthetic chemicals that can damage the Microbiome? 

76% 24% - 
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Figure 1. Circle charts to display results to the questions in Table 1. A) For post-exercise muscle 

growth, a strong Microbiome (ie. 'good bacteria' living in our body) is essential? B) Most people 

living in the developed (Western) world have a depleted Microbiome? C) For Whole Body Health 

& Fitness, the Skin Microbiome could be just as important as the Gut? D) Everyday shower products 

(inc. soap & shower gel) usually contain synthetic chemicals that can damage the Microbiome? Blue 

sections represents the percentage of people who answered ‘Yes’ and orange sections represent ‘No’. 

Table 2. The final questions from the first section of the ‘Pre-Programme Questionnaire, including 

the percentage of people who chose each answer. 

Final questions  Yes No Not Sure  

Do you currently take any Sports Supplements? 18% 76% 6% 

Do you regard Sports Supplements as crucial for both Recovery and 

Fitness? 

35% 35% 29% 

Do you take Sports Supplements to help your Gut Microbiome? 0% 94% 6% 

Would you use Sports Supplements for the skin to help your Skin Mi-

crobiome? 

71% 6% 24% 

 

 

Figure 2. Circle charts to display results to the questions in Table 2. A) Do you currently take any 

Sports Supplements? B) Do you regard Sports Supplements as crucial for both Recovery and Fit-

ness? C) Do you take Sports Supplements to help your Gut Microbiome? D) Would you use Sports 
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Supplements for the skin to help your Skin Microbiome? Blue sections represent the percentage of 

people who answered ‘Yes’, orange sections represent ‘No’ and grey represents ‘Not Sure’. 

3.1. Post-Programme Results 

Figure 3, Table 3, Figure 4 and Table 4 show the results from the post programme 

questionnaire after the two week study had taken place. 76% said their skin softness im-

proved (Figure 3.a.), 35% said their muscle stiffness and recovery after training improved 

(Figure 3.b.), 12% said their sleep quality improved (Figure 3.c.), and 29% said their con-

fidence improved  

Table 3. The final questions from the first section of the ‘Pre-Programme Questionnaire, including 

the percentage of people who chose each answer. 

Final questions  Im-

proved 

Stayed 

The 

Same 

Got 

Worse  

Has your skin softness…  76% 24% - 

Has your sleep quality…  12% 88% - 

Has your recovery from muscle stiffness/soreness... 35% 65% - 

Has your confidence… 29% 65% 6% 

 

Figure 3. Circle charts to display results to the questions in Table 3. A) Skin softness B) Muscle Stiff-

ness and recovery C) Sleep quality D) Confidence. Blue sections represent the percentage of people 

who answered ‘Improved’, orange sections represent ‘Stayed The Same’ and grey represents ‘Got 

Worse’.  

Table 4. The final questions from the first section of the ‘Pre-Programme Questionnaire, including 

the percentage of people who chose each answer. 

Final Questions  Yes  No Not Sure  

If you previously had skin problems, have these changed? 27% 73% - 

Did you reduce the use of other cosmetics/products during the 

study? 

88% 12% - 

Would you be likely to use skin supplements for sports recovery in 

the future? 

100% 0% - 
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Figure 4. Circle charts to display results to the questions in Table 4. A) If you previously had skin 

problems, have these changed? B) Did you reduce use of cosmetics during the study? C) Would you 

be likely to use skin supplements for sports recovery in the future? Blue sections represent the per-

centage of people who answered ‘Yes’, orange sections represent ‘No’ and grey represents ‘Not 

Sure’. 

4. Discussion 

4.1. Physical Results 

35% of participants said they noticed an improvement in their muscle stiffness and 

recovery after sports while doing the study. As previously mentioned, a healthy gut mi-

crobiome has been shown to benefit many factors that are involved in sports performance 

and recovery [1–3,5,7,41–43]. We also note that the same is true in reverse; exercise has 

been shown to strengthen the gut microbiome and increase biodiversity [4]. However, the 

skin’s effect has barely been researched. New research is showing that the skin microbi-

ome could be just as important for whole body health as the gut. The gut-skin axis [8–11], 

which describes how the two ecosystems are intrinsically linked, suggests that the skin 

microbiome could also play an integral role in sports recovery. Therefore, the 76% im-

provement in perceived skin softness should be further analysed in future work to see if 

it correlates to an increase in biodiversity which may impact sports performance and re-

covery.  

Another question to answer in the future would be: could addressing both skin and 

gut microbiomes simultaneously impact sports recovery and performance (and other 

whole body health issues) more than addressing the two in isolation [44]? As the first line 

of defence, the skin has a much more direct exposure to potentially harmful agents in the 

western environment than the gut.  

An important part of sports recovery and performance is sleep quality, which is 

thought to increase reaction time, accuracy, and endurance performance [45]. 12% of par-

ticipants in this study said they felt their sleep quality improved. Previous studies have 

shown how a ‘dysbiotic’ gut microbiome, low in biodiversity, is associated with poor sleep 

[7] and how it affects melatonin production which is essential for proper sleep-wake cy-

cles [3]. Could the skin microbiome affect sleep quality too? 

Previous studies have reported that confidence can play a significant role in perfor-

mance for athletes [46,47]. It could be one of many factors that give small overall percent-

age gains but for high-performance athletes, it is often the marginal gains which could be 

the difference between winning and losing. 29% of athletes in this study said their confi-

dence improved. Additional work has shown how skin health is related to confidence [48], 

so an improvement in skin softness in this study could also correlate to increased confi-

dence. This relationship would need to be investigated in future work with a longer trial 

period.  
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The skin health product used in this study was shown to significantly increase skin 

microbiome diversity in previous work [25]. Instead of introducing new microbes, it aims 

to create the right conditions on the skin for biodiversity to flourish [19,25]. As healthier 

skin is characterized by an increase in biodiversity [19], similar interventions could also 

have had an effect on skin condition. Coupled with reducing the use of other everyday 

cosmetics, this could have contributed to 76% of the participants seeing an improvement 

in skin softness in this study.  

Significantly reducing the use of other cosmetics containing synthetic ingredients is 

also thought to be an integral part of re-storing the skin microbiome. Studies have ex-

plained how exposure of the skin to 21st century chemicals, such as those in modern cos-

metics and steroids, is thought to have contributed to skin microbiome damage 

[19,25,35,40,49–55], which, while not confirmed, is suggested to be a major contributor to 

an ‘allergy epidemic’ in the western world [15,20,40,56–68].  

4.2. Awareness and Education 

A large part of this project is about awareness and education. Only just over half of 

the participants (53%) were aware of research detailing the positive effects of a healthy 

gut microbiome on sports recovery and performance, despite this being a much talked 

about area in academia and within mainstream sports teams. It follows that, as a much 

under-researched area in comparison, even fewer people would understand the need to 

keep the skin microbiome healthy for whole body health. 

It is interesting that 76% understood that synthetic ingredients in every-day cosmet-

ics could damage the microbiome, yet, before the two-week study, a large proportion used 

cosmetics with high levels of artificial additives. This disconnect could be because con-

sumers are sometimes unaware of the amount of synthetic ingredients in their cosmetics, 

many of which are labelled natural. Previous work shows how even ‘natural’ products 

with images of flowers on them can contain 70%+ synthetic ingredients [25].  

After completing the study, 100% of participants, up from 71% before the study, said 

they’d be likely to use skin supplements in their regime in the future. This could have 

arisen due to a mixture of awareness and the participants’ experience with the methods 

used to address the skin microbiome during the study. This highlights the need for edu-

cation on the crucial importance of the skin microbiome in whole body health.  

4.3. Future Work 

In future, this study will be extended to use a much larger sample size of hundreds 

of athletes who will address their skin microbiome for much longer than two weeks. Just 

like a health and fitness plan, improving the skin microbiome as part of a whole-body 

health plan is a long-term process, so it is likely that two weeks is too short to properly 

judge significance of results. If the skin microbiome has been damaged by use of everyday 

cosmetics containing synthetic ingredients for years beforehand, it is unlikely that it will 

be enhanced to healthy levels of biodiversity in just two weeks. Especially if there are 

multiple factors in the western world degrading the microbiome [19,25]. The gut and skin 

microbiomes of participants will be sequenced and analysed alongside an evaluation of 

changes in sports recovery and performance parameters such as muscle growth and in-

flammation.  

5. Conclusions 

This short preliminary study aimed to start answering the big question: could the 

skin microbiome, just like the gut microbiome, play a role in sports recovery and perfor-

mance – and if so, could this role be as significant a one as that played by the gut micro-

biome? Methods to replace the lost biodiversity of the skin microbiome were used for two 

weeks. 76% of athletes said their skin softness improved, 35% said their muscle stiffness 

and recovery after sport improved, 12% said their sleep quality improved, and 100% said 

they would be likely to use skin supplements again. Due to the skin-gut axis, the complex, 

interlinked nature of the body, and new research highlighting the importance of skin 

health for whole body health, we believe the skin microbiome could play an important 
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role in sports recovery and performance. However, much more research is needed. Future 

work will involve hundreds of athletes addressing their skin for longer and will include a 

full analysis of skin & gut microbiome and their effect on sports performance and muscle 

recovery parameters.  
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