
Is There a Link Between the Increased Consumption of Sports 
Drinks and Dental Decay?

Abstract

Background: The role of oral health in influencing athletic performance has been well documented. The use of sports drinks 
has been linked with an increase in poor oral health including dental decay. The aim of this study was to investigate the pos-
sible association between sports drinks and dental decay/pain amongst elite athletes and the incidence of dental decay/pain.

Hypothesis: This study is looking at the hypothesis that the consumption of sports drinks leads to dental disease, particu-
larly dental decay.

Level of evidence: Local and current random sample; randomized trial; cohort study or control arm of randomized trial; 
inception cohort study.

Methods: An opportunistic volunteer survey of elite athletes attending a varied international sporting competition. 

Analysis of the data was undertaken using descriptive statistics, mean values and standard deviations. Associations between 
demographic information and results were presented. A p value of <0.05 was considered to be statistically significant.

Results: 458 completed questionnaires were distributed and received. The link between the frequency of sports drinks 
consumption and dental decay/pain was marginally statistically significant, (X2, p=0.077). Isotonic sports drinks and sensitivity 
was statistically significant (X2, p=<0.001). 197(43%) athletes reported drinking sports drinks at least once a week; 33 athletes 
(7%) reported consuming sports drinks a minimum of three times a day. n=175 (35%) athletes reported that they saw their 
nutritionist for advice about sports drinks, only n=21 (4%) sought advice from the dentist. One in four athletes reported seeing 
their dentist due to pain (n=116; 25.3%).

Conclusion: This study covered a diverse group of elite athletes. It is unclear whether the use of sports drinks does result in 
more tooth decay, but dentists should educate athletes and their supporting teams about the potential risks from these drinks 
thus mitigating those potential risks.

Clinical relevance: By understanding the magnitude of the challenge of dental decay facilitated by sports drinks, it is hoped 
that adequate preventative measures can be put in place. Thus, supporting the athletes towards better oral health and per-
formance.
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Background

There is a high incidence of poor oral health in elite athletes, 
throughout the world [1], which has been shown to have a neg-
ative impact on athletic performance [2]. This can result in elite 
athletes missing training and events, resulting in disappoint-
ment on missing out on medals, trophies and championships [3]. 
Oral health can be considered an integral part of general health 
[4]. Recent studies have indicated a link between poor oral 
health and systemic diseases including cardiovascular diseases 
and diabetes, lung diseases, and obstetric complications. Peri-
odontal diseases could therefore have serious systemic effects 
through blood-borne dissemination of pathogenic bacteria and 
through the negative impact of the inflammatory process [5]. 
These potential complications are highlighted even more when 
it comes to elite athletes, who try to ensure their whole body is 
in ‘perfect’ order approaching a competition [6]. The need for 
hydration with athletes during training and sporting events has 
been well established [7,8]. The consumption of sports drinks 
has escalated since the 1970’s and particularly since the popu-
larisation of road running [9]. There is also a misconception that 
sports drinks and energy drinks are one of the same things and 
can be used to the same effect. Sports drinks are used to replen-
ish electrolytes during and after strenuous exercise and contain 
glucose, high-fructose corn syrup and sucrose, or contain low 
calorie sweeteners [10]. Energy drinks contain large amounts 
of caffeine, added sugars, other additives, and legal stimulants 
such as guarana [10]. The perception is that adolescents con-
sume sports drinks as a substitute for soft drinks as well as 
during exercise, whilst at home and as a healthy alternative to 
other drinks with a high sugar content [11] increasing the risk of 
dental decay the most common disease of industrialised coun-
tries [11-13]. The link between the oral microbiome and dental 
caries has been well established [14] as has the link between 
the acidity of drinks and dental erosion [15]. Very little evidence 
is available that shows that cow’s milk, which has a neutral pH, 
is an efficient recovery drink [16,17] and even less marketing 
of milk as a recovery drink takes place [18]. Elite athletes con-
tinually strive to attain peak physical conditioning to aid their 
performance [19]. Part of this process is to carefully regulate 
their diets, including the consumption of sports drinks, aimed 
at re-hydrating the athlete [11]. The dietary pattern designed 
to meet the high energy demands of elite competitive athletes 
may coincide with a high risk of developing dental caries [12] 
and tooth surface loss through erosion [18]. As well as being 
aware of the sugar content of sports drinks, we need to ensure 
that elite athletes are aware of the acidity (pH) of the drinks 
they are consuming both from a dental caries and dental ero-
sion perspective [19]. Bryant et al. (2011) [17] reported that: 
‘over 80% of their sample of elite athletes consumed sports 
drinks at least once a week during training. The pattern of con-
sumption reported offers important insight into the actual risk 
for caries and erosion in the mouth. Almost half of the respon-
dents reported the high frequency, high-risk consumption pat-
tern of ‘little sips often, from a bottle’ for both sports drinks and 
water’ [20]. This mode of consumption is potentially significant 
as the pH of the oral cavity remains low for a prolonged period 
of time, and below the critical threshold of pH at 5.5, when de-
mineralisation of dental enamel occurs, rather than having the 
opportunity to return to normal (pH 6.5-7) [21,22]. The provi-
sion of medical/dental facilities at major sporting events has be-
come a routine part of bidding to hold an event. Athletes from 
around the globe use the medical and dental facilities at major 
games to get advice on injuries sustained through competi-

tion, as an opportunity to have a regular health check and with 
pain. Over 10,000 athletes attended the London 2012 Olympic 
Games, and 3220(30.6%) athletes were seen at the polyclinics 
[23]. Of those 3220 athletes there were 2105 medical consulta-
tions; musculoskeletal comprised the greatest number (52%), 
followed by dental (30%) and ophthalmic (9%). Approximately 
5000 athletes attended the Commonwealth Games held in Bir-
mingham, UK in July/August 2022. Medical and dental facilities 
were provided at the games for injured athletes or those pre-
senting with illness. The dental facilities included three mobile 
dental units situated at Birmingham NEC (CGN), Warwick (CGW) 
and the Commonwealth Games village in Birmingham (CGB). In 
addition, specialist Sports Dentists attended the boxing, bas-
ketball, and hockey arenas to deal with field of play oro-facial 
injuries. Some 1058(21%) athletes were seen either by dentists 
based at one of the three mobile units or by sports dentists. The 
three mobile centres saw the majority of dental patients: CGN 
37%; CGW 27% and CGB 36%. Approximately 50 athletes were 
treated for dental/oro-facial injuries, in athlete medical facilities 
at the boxing, basketball and hockey. This study aimed to inves-
tigate elite athletes’ perceptions of the drinks they consumed 
and the possible impact on their oral health.

Methods

This was a questionnaire-based study delivered at the Bir-
mingham 2022 Commonwealth Games. The opportunity to 
question elite athletes from around the world is a relatively 
rare occurrence but one that offered the opportunity to access 
approximately 5000 sports men and women from across 72 
nations and territories. Low Level Ethics Approval was sought 
and granted (Approved ID Num-ber:6552/012). The bespoke 
questionnaire was designed specifically for the Commonwealth 
Games, taking into account that English may not be the first 
language of all athletes, but English was the language of the 
games. It was decided to keep the questionnaire to the specific 
research question as the athletes would have a limited time to 
complete the survey. Therefore, the questions were: i) demo-
graphic in nature; ii) about athletes’ experiences with sports 
drinks; and iii) looking into individual athletes’ previous dental 
experiences. The questionnaire was distributed at athletes’ can-
teens within the athletes’ villages throughout the venues of the 
games by volunteer dental students from Birmingham Dental 
School. A pilot study was completed amongst dental colleagues, 
which allowed some minor changes to the wording of one or 
two questions, for clarity. All questionnaires were distributed 
as a hard copies as it was decided that would be a more appro-
priate way of data collection, rather than having electronic de-
vices available for questionnaire completion. All the volunteers 
were instructed how to approach athletes, what to say when 
requesting them to complete the questionnaire and how to an-
swer likely questions from the athletes. All student volunteers 
were supervised by a senior member of the teaching staff at Bir-
mingham Dental School. A participant in-formation sheet was 
available for athletes to read prior to completing the question-
naire and students were trained to answer questions about the 
questionnaire should any arise. Completed questionnaires were 
collected and stored on a daily basis in a secure, locked facility 
by the senior member of staff from Birmingham Dental School. 
The data from returned questionnaires was transferred onto an 
excel spreadsheet (Microsoft Excel 2019) and then transferred 
on an SPSS (IBM, SPSS Statistics for Windows, Version 27.0. Ar-
monk, NY: IBM Corp) spreadsheet for analysis. Descriptive sta-
tistic will be presented as Means (SD), Median (IQR), Proportion 
(%) as appropriate. Estimates of the main effect will be present-
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ed as a Proportion (95% CI), predictor/confounding variables 
will be evaluated by Χ2 test, t-test, Mann-Whitney U test and 
Multiple Logistic Regression as necessary. Intra-class correla-
tion were used to assess the reliability of the main outcome. 
We used the STROBE cross sectional checklist when writing our 
report [24,25]. Athletes from countries in the Commonwealth 
were invited to participate in the study when they arrived at 
the athlete canteen by being asked to read the Participant In-
formation Sheet and thereby consent to complete the question-
naire. Athletes did not have any input into the design, delivery 
or recruitment for the study. This study was undertaken to be 
fully inclusive of all athletes who attended the Commonwealth 
Games in August 2022. Athletes were given the choice whether 
to take part in the study and no penalty was applied to any ath-

Table 1: Demographic background and sports drinks consumption.

Frequencies Percentage Mean (SD)

Countries Represented 50

Britain, Canada, Australia, New Zealand  31
Caribbean  11
South Sea Islands 21
Indian sub-continent 9
Africa  28

20(9.849)

Sports 25
Individual 43
Team 27
Both 27

32(9.849)

Age Range 16-65 30    

Frequency of Sports 
Drinks Consumed

Never  97
Once a week 197
Once a day  96
3x a day  30
More frequently 33

21.4
43.5
21.2
6.6
7.3

90.6(60.632)

How do you drink

All in one go 99
Other  31
When told to 29
Swish around 18
Sip  218

24.9
7.8
7.3
4.5

54.9

79(75.161)

lete who did not wish to take part. All students who helped with 
data collection were chosen at random and were volunteers. A 
Participant Information Sheet was given to each athlete prior to 
them consenting to take part in the study.

Results

A total of 458 responses were received from athletes, which 
represented approximately a 13% response rate of the total 
number of athletes attending the games. This must be seen in 
the context that of the 5000 athletes attending the games less 
than 50% would have required medical/dental treatment and 
so would not have come into contact with the volunteers. These 
athletes represented 50 countries and territories and took part 
in 25 different sports. The mean age of the athletes was 30 years.

 Most athletes consumed sports drinks at least once a week 
(n=356; 77.7%); with a few athletes admitting to consuming sports 
drinks >three times a day (n=33; 7.3%). Athletes from Group 1 
(Britain, Canada, Australia and New Zealand were reported to 
consume sports drinks at least once a week (52.17%), whereas 
only 38.09% of athletes from Group 5 (Africa) consumed sports 
drinks once a week. Athletes who consumed sports drinks most 
frequently were from Group 3 (South Sea Islands), with 18.75% 
consuming sports drinks more than three times a day (Figure 1). 
The link between the frequency of sports drinks consumption 
and dental decay/pain appears to be marginally statistically sig-
nificant (Χ2, p=0.077). There was a highly significant relationship 
between the region from which the athlete came and the type 
of sports drink they consumed (Χ2=<0.001). For example, 14.3% 
of athletes from the Indian sub-continent consumed hypotonic 
drinks, whether they were individual athletes (26.6% p=0.351) 
or part of a team event (19.7%) or both (22.3%). The largest 
proportion of respondents reported drinking sports drinks at 
least once a week (n=197; 43%). One fifth (n=95; 20.7%) of 
respondents reported drinking sports drinks once a day but 
a small minority (n=33; 7.2%) reported drinking sports drinks 
three times a day. However, one in twenty respondents indicat-
ed that they never drank sports drinks (n=95; 20.7%) (Figure 1).

 
 
Figure 1: Frequency of consuming a sports drink.

There was no association between those athletes who con-
stantly sip their sports drinks and dental symptoms experienced 
by the athletes (X2 for pain p=0.704; X2 for sensitivity p=0.272). 
However, there was statistical significance in relation to the con-
sumption of Isotonic sports drinks and sensitivity (X2, p=<0.001). 
Advice that had been previously given to athletes about sports 
drinks included that sports drinks were bad for teeth, how to 
consume the drink (all in one go, through a straw), that they 
have a high sugar content, they help re-hydration and potential 
harm to heart rate.
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Figure 2: Methods of consumption of sports drinks.

Sports drinks can be classified as Hypertonic, Hypotonic and 
Isotonic. Respondents to which type of drink they normally used 
indicated an equal spread across all three types: n=170; 37.1%; 
n=105; 22.9% and n=152; 33.2% respectively. 118(25.8%) of re-
spondents did not answer this question, possibly indicating they 
were unsure what type of sports drink they consumed. There 
was no association between the type of sport the athletes were 
involved with (Individual, Team or Both) and the type of sports 
drinks they consumed. Hypertonic, (n=69, 35.9%; n=46, 40.2%; 
n=47, 38.8%; X2 p=0.732) hypotonic (n=51, 26.6%; n=24, 19.7%; 
n=27, 22.3%; X2 p=0.351) and Isotonic (n=66, 34.4%; n=32, 
26.2%; n=44, 36.4%; X2 p=0.191) drinks were consumed by ath-
letes taking part in individual or team events endurance sports 
or explosive sports. When asked if they were aware of the po-
tential damaging effects of acidic sports drinks on dental enam-
el, 304(66%) respondents reported they were aware; 97(21%) 
reported not to be aware and 57(12%) stated they were not 
sure. There was no significance in whether athletes were par-
ticipating in individual or team sports (X2=0.732).

 
 
Figure 3: Who gives advice about benefits of sports drinks.

Figure 3 shows that most respondents seem to rely on 
their nutritionist for advice about the benefits of sports drinks 
(n=175; 35%). It is interesting to note that only n=21 (4%) of 
these athletes seek advice from their dentist. A significant num-
ber (n=144; 29%) of respondents reported other people advise 
them; these included: self-administered advice, advertising, no 
one and their national Olympic committee.

Approximately half of the respondents reported seeing their 
dentist on a regular basis (n=204, 49%). Regular in this context 
was defined as within the past year. 16 respondents (3.5%) were 
unsure when they last visited the dentist, and 41 respondents 
(8.5%) did not answer this question.

 
 
Figure 4: Do you see your dentist regularly?

 
 
Figure 5: Reasons why respondents last visited the dentist.
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Figure 5 illustrates that one third of respondents (n=149; 
35%) last visited the dentist for a routing inspection. It was in-
teresting to note that n=116 respondents (25.3%) visited the 
dentist because of pain, which included pain from wisdom 
teeth but a relatively few number (n=9; 2%) had experienced 
trauma. It was also noteworthy to see that n=80 (17.5%) re-
spondents went to have their teeth cleaned or to receive advice 
about their oral health. Only 10 athletes (2.2%) sought advice 
about their oral health status.

Discussion

The four yearly cycle of major mixed sporting events like the 
Olympic Games, Commonwealth Games and World Cups is an 
ideal opportunity to explore the dental needs of elite athletes. 
Approximately 5000 athletes attended the Commonwealth 
Games in Birmingham, UK in 2022, representing 72 counties 
and participating in 280 events involving 24 sports. This diver-
sity of attending athletes was represented in the sample of ath-
letes who completed the questionnaire and who attended the 
canteens within the athletic villages. Therefore, this study can 
be considered representative of elite athletes generally.

The primary research question for this study was to identify 
any link between the use of sports drinks and dental decay and/
or pain in a group of elite athletes. Of the 458 responses to the 
questionnaire 136(29.7%) of athletes reported attending the 
dentist because of pain. Khan et al. (2022) [12] reported a much 
higher incidence of dental pain for participants (n=83, 79.8%) 
related to oral or dental health. This differential could be due 
to the sample of athletes visited by Khan et al. were all from 
one country, whereas this current study reports findings from 
around the world, giving a truer picture of dental decay/pain 
with a more diverse group of athletes. Most athletes taking part 
in this study reported consumption of sports drinks only once a 
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week or not at all. This was surprising and must be considered 
with a degree of caution as the athletes may have been aware 
of the possible side effects of these drinks and therefore did not 
want to appear to be overusing them. What was more inter-
esting was the relatively small number of athletes who sought 
advice about sports drinks from a dentist (n=31, 6.8%). One 
third (n=167, 36.5%) relied on advice from their nutritionist and 
therefore saw sports drinks as part of their nutrition rather than 
as a possible method to rehydrate. This highlights the need for 
dentists to work in proximity with sports nutritionists to sup-
port the athletes [24]. This support needs to take the approach 
of mitigating the use of sports drinks with fluoride gels, fluoride 
toothpastes, regular dental inspections rather than the dentist 
telling the athlete not to use the sports drink. Examining the 
athlete on a regular basis allows the dental care provider to 
determine the athlete’s existing oral health, hygiene, and sus-
ceptibility to risk factors for erosion, caries, and inflammatory 
periodontal disease. This oral profile, in conjunction with the 
individual athlete’s dietary needs, can be used to establish a 
treatment and preventative programme, including oral health 
education. It was interesting to note that athletes were either 
not aware or not advised which type of sports drink they should 
use in relation to the sport they were competing in. There is 
ample evidence to support hypertonic, hypotonic and isotonic 
sports drinks used in the correct way [25]. Hypertonic sports 
drinks contain a higher concentration of salt and sugar than 
blood, making them a good way to supplement your daily car-
bohydrate intake or ‘top up’ glycogen stores. They also contain 
relatively high levels of carbohydrate, allowing athletes to refuel 
during some endurance events like marathons. The hypertonic 
drinks should be taken in combination with Isotonic drinks to 
replace fluid. Hypotonic sports drinks are designed to quickly 
replaces fluids lost through sweating. They are low in carbo-
hydrates. They are very popular with athletes who need fluid 
without the boost of carbohydrate for example gymnasts. The 
best time to drink them is after a tough exercise work out as hy-
potonic drinks directly target the main cause of fatigue in sport, 
dehydration, by replacing water and energy fast. Isotonic drinks 
contain similar concentrations of salt and sugar as in the hu-
man body (5-8 grams of carbohydrate per 100 ml). They quickly 
replace fluids lost through sweating and supply a boost of car-
bohydrate. For endurance activities, such as longer bike rides 
these drinks quickly replace fluids and electrolytes lost through 
sweating and give a boost of simple carbohydrate. Awareness 
of potential side effects and possible sequalae of consuming 
sports drinks was reasonable. One third of respondents were 
either unaware or not sure about the potential for dental ero-
sion caused by the acidity of sports drinks (n=155; 33.8%). This 
agrees with a previous study looking at students’ awareness 
of the ingredients and possible consequences of sport drinks, 
where 128(29.3%) students were unaware [26]. It was encour-
aging to report that 150(32.7%) of athletes visited the dentist 
for a routine dental inspection, but slightly more concerning 
that one in four (n=116; 25.3%) attended with pain. The fact 
that a quarter of these elite athletes suffered with dental pain 
before seeking advice could be due to the busy schedule the 
athletes work to, the reliance on pain support from their medi-
cal team, simply trying to ignore the issue by taking analgesics 
or ignorance about how a regular dental visit can prevent po-
tential problems [18]. We do know that elite athletes report 
the negative impact that poor oral health can have on athletic 
performance, but they consistently don’t seek advice [1]. There 
is a need to educate athletes and their support teams as to the 
potential dangers of sports drinks and how to mitigate those 

dangers. Clearly elite athletes are more likely to listen to ad-
vice from their nutritionist about consuming drinks than they 
are to listen to their dentist. However, the fact that almost half 
of our athletes had not visited their dentist within the past year 
was a concern. This was consistent with the study by Needle-
man et al. (2013), who reported that 44.7% of elite athletes had 
not visited the dentist within the last 12 months. This relatively 
high figure is surprising given that these athletes prepare every 
part of their bodies for a major sporting event and yet their oral 
health is clearly neglected. This is even more surprising given 
the knowledge about the link between poor oral health and 
athletic performance [27,12,2], has been developed over the 
last 10 years. The limitations of this study are based around the 
fact that very little qualitative data was collected, and this was 
not considered for analysis. It would also have been an advan-
tage to examine some of the athletes to get a true image of 
their dental/oral health, but facilities were not available to do 
any oral health screening, so the study concentrated on ath-
letes’ perceptions of their oral health.

Clinical implications: Elite athletes need to find time within 
their busy schedules to have regular dental inspections and 
prevent dental diseases which are currently having a perceived 
negative impact on performance. As part of the medical team 
looking after these athletes’ dentists need to deliver more fo-
cused education to the athletes and their support teams. 

Conclusion

This study covered a diverse group of elite athletes attending 
a global mixed sporting event and therefore the findings should 
be considered representative of elite athletes in general. It is 
unclear whether the use of sports drinks does result in more 
tooth decay but what is clear is that as sports dentists we must 
educate athletes and their supporting teams about the poten-
tial risks from these drinks. We have acknowledged the impor-
tance that elite athletes pay to their nutrition; what we have to 
do is work with the athletes and the supporting medical teams 
to mitigate those risks. Whilst not part of this study the use of 
dental screening, normally away from the competition arena, 
has been shown to be effective in educating athletes, prevent-
ing oral health diseases, and therefore preventing any potential 
risks to athletic performance [8].
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