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Introduction

Bodybuilding

is an activity that
weightlifting, calorie intake, and rest. It provides an
aesthetic, healthy, and balanced form of the body. It
is no longer just a sport; it became a part of a culture
called the “bodybuilding subculture” which is a group of
people interested in building their muscles [1].

Abstract

AIM: This study was conducted to estimate the effect of protein, creatine, and amino acids supplements on the oral
health of bodybuilders. Furthermore, the oral health status of bodybuilders and non-bodybuilders was compared.

METHODS: This cross-sectional study was conducted in Riyadh city between April and July 2021. About 200
non-smokers Saudi men were recruited in the study which was allocated into two groups (100 subjects each);
bodybuilders and non-bodybuilders. Oral health indicators such as dental caries, plaque, and gingival indices were
measured.

RESULTS: The decayed (D) and decayed, missed, and filled teeth (DMFT) mean scores were higher in the
bodybuilder group than in the non-bodybuilder (4.47 vs. 0.89 for D, and 8.75 vs. 4.58 for DMFT). Furthermore, plaque
index (PLL.) and gingival index (G.l.) showed the same result. About 60% of participants were taking protein only,
while 37% of them were taking a combination of protein, creatine, and amino acids. Only 3% were taking creatine.
A positive significant association was found between the frequency of protein intake and mean D teeth score, PL.I.,
and G.I. scores. A negative significant association was found between PI.| score and each of protein and combined
intake of protein, creatine, and amino acids. Regarding G.l., combined supplement intake, protein intake, duration,
and frequency of brushing were negatively associated with it (p = 0.033, 0.026, 0.081, and 0.010, respectively).

CONCLUSION: The mean D and DMFT scores were significantly higher in bodybuilders than non-bodybuilders.
About 100% of the study participants were taken whey protein with frequency ranging from 2 to 6 times per day.
In addition to that, the frequency of protein intake could be directly associated with increased dental caries, plaque
accumulation, and gingivitis. While the type of supplement intake whether protein and combined supplements were
associated with decreased plaque and gingival scores. Poor oral hygiene practices among bodybuilders may be the
real cause of their bad oral health.

post-workout, pre-workout shakes, protein powder,
and bars. The type and pattern of consumption play a
substantial role in oral health status, including dental

involves  caries, periodontal disease, and dental erosion [4].

Protein, amino acid, and creatine supplements
are widely used to enhance muscle growth and
performance of athletes and habitually active
consumers [5]. The recommended daily dose of protein
intake for normal persons is 0.83 g protein/kg body

Bodybuilders undertake a high level of training
and nutrition programs to build their muscles. To
accelerate muscle gain, dietary supplements became
popular among them. However, these supplements
have some side effects such as cardiovascular,
hepatic, and psychiatric disease [2]. Furthermore, the
regular users of supplements have active caries and
ignore the effect of these supplements on their dental
health [3].

To have the desired body shape, there are
several commercial supplements used by bodybuilders
such as meal support, meal replacement, nitric oxide,

weight per day [6], which represents around 10-12%
of total energy intake [7]. However, this dose may vary
worldwide from one country to another [8].

The daily protein consumption for bodybuilders
should be 2—4 g/kg of body weight [9]. This large amount
of protein can be consumed from a variety of dietary
sources such as animal and plant proteins as well as
supplements [10]. Nutritional supplements containing
carbohydrates, protein, vitamins, and minerals are
used in a variety of sporting fields to support athletes’
recommended daily intake of nutrients, as well as to
enhance their performance [11].
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Supplements can be taken before, during, or
after exercise/resistance training. Protein supplements
before and after training increase muscle protein
synthesis [12], [13]. Supplements aid in glycogen
depletion, so most bodybuilders take carbohydrate
supplements to increase glycogen stores which can aid
in recovery [11], [14].

Glucose, fructose, dextrose, and maltodextrin
are sugars found in bodybuilding supplements that
can increase the risk of dental caries [15], [16]. The
increased consumption of protein and carbohydrates
supplements has a significant effect in increasing
dental caries. Furthermore, dehydration during sporting
activities could decrease the salivary washing effect
and increase the impact of carbohydrates on dental
caries [17], [18].

Creatine considered the legally most widely
used substance for the past two decades. Its intake
increases the resynthesize of phosphocreatine in the
muscles, especially following high-intensity effort,
resulting in improved work capacity and muscle
mass [17], [19], [20].

Bodybuilders and athletes are considered new
risk groups [21] and the most dental practitioners do
not know about them, so every effort should be made
to disseminate the culture of the effect of supplement
intake on the oral health of bodybuilders. Furthermore,
bodybuilders should know the effect of abnormal
behavior and lifestyle on their oral health.

Few studies have evaluated the relationship
between supplement intake and oral health in
bodybuilders. Thus, this study aimed to examine the
effect of protein, amino acids, and creatine supplements
on dental caries and gingival health in bodybuilders.

Methods

This cross-sectional study was conducted in
Riyadh city, Saudi Arabia, between April and July 2021.
Clinical examination and data collection were done at
Vision’s dental clinics. At the beginning of the study, a
summary of the purpose of the study was given to all
participants and their informed consents were obtained.

Sample size and sampling technique

Our sample was based on a non-probability
convenient sampling technique. As a result of COVID-19
lockdown, it was difficult to reach out to the target group
and perform ideal randomization technique, so our
sample size relied on the sample size of the previous
studies conducted in the country (110 participants
in Jeddah) [22] then we increased the participants’
number to be 200.

Participants allocation

The study subjects were allocated into two
groups; Group | bodybuilders (100 subjects who took
muscle supplements such as protein, amino acids,
or creatine), Group Il non-bodybuilders (100 healthy
young non-exercising participants who did not perform
any heavy practice or took any sports supplements).

Inclusion criteria

Saudi non-smokers males, with an age range
from 20 to 29 years, were included in the study. They
should be free from any systemic diseases and had at
least 20 intact teeth.

Exclusion criteria

Females, old agers, orthodontic patients, or
patients using any systemic medications or steroids in
the past 6 months were excluded from the study.

Data collection

Data collection was done by two well-trained
and calibrated dental interns under the supervision of
one of the teaching staff at Vision’s dental colleges.
Information about age, duration, and frequency of
brushing, types, and frequency of taking supplements
was obtained from participants before the clinical
examination.

Participants from both groups underwent
clinical evaluation for their oral health status as follow;
oral hygiene was evaluated through recording of Silness
and LOe plaque index (PI.1.) [23] for six selected teeth
[16, 12, 24, 36, 32, and 44], as each of the four surfaces of
the selected teeth (buccal, lingual, mesial, and distal)
was given a score from 0 to 3, then the score of the four
surfaces was added together and divided by four giving
the accurate PL.I. of each tooth, and the scores of the
six examined teeth were added together and divided
by six to get the score for each individual. The gingival
condition was evaluated using LOe and Silness gingival
index (G.l.) [24], which was scored and calculated using
the same teeth and steps as in Pl.I. Dental caries status
was recorded using the DMFT index in which decayed
(D), missed (M), and filled (F) teeth were recorded
according to the World Health Organization (WHO) criteria
[25]. For both PLI. and G.I., if any of the six selected
teeth was missed, it will be replaced with the opposing
tooth, and if it was also missing one of the adjacent
teeth was examined [26].

Statistical analysis

Data were collected, tabulated, and analyzed
using (International Business Machines Corporation,
Statistical Package for the Social Sciences version 20,
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Table 1: Comparison of oral health indicators among bodybuilder and non-bodybuilder groups (n = 100)

Variable D M F DMFT PLI G.l.

Mean + SD
Bodybuilders 4.47 +2.007 1.52 +1.0960 2.43 +1.458 8.75+1.794 2.131 +0.559 1.974 +0.503
Non-bodybuilders 0.89 +1.278 0.75 + 1.321 2.94 +1.033 4.58 +2.861 0.68 +0.30 0.64 £0.31
p-value 0.000 0.593 0.494 0.000 0.033 0.016

*Significant differences by independent sample t-test at p < 0.05.

IL, USA). p < 0.05 was set as the level of significance.
Descriptive analysis was conducted using frequency
with percentage for categorical variables and mean with
standard deviation for numerical variables. Differences
between the two means were done using anindependent
t-test. Linear regression analysis was used to analyze
the association between dependent variables and other
predictors in a multivariate environment and presented
by B, beta coefficient, and 95% confidence interval
(95% CI).

Results

About 200 Saudi men with a mean age
of 25.63 years participated in the study. Table 1
demonstrated the comparison of D, M, F, DMFT,
PLl, and G.I mean scores between bodybuilders and
non-bodybuilders participants. Significant differences
were found between D, DMFT, PL.I., and G.I. (p = 0.000,
0.000, 0.033, and 0.016, respectively), where D and
DMFT were higher in the bodybuilder group than in
non-bodybuilder (4.47 vs. 0.89 for D and 8.75 vs. 4.58
for DMFT). Furthermore, P.I. and G.l. showed the same
result.

However, for the distribution of duration and
frequency of brushing, there was a statistical difference
between both groups regarding duration of brushing
(p = 0.000) (Table 2). For the distribution of different
types of supplements among our study participants,
60% of our participants were taking protein only, while
37% of them were taking a combination of protein,
creatine, and amino acids. Only 3% were taking
creatine (Figure 1).

The association between different predictors
and oral health indicators was studied into linear
regression analysis models, as with each unit
increase in the frequency of protein intake, there was
a significant increase in dental caries by 0.298, G.I.
by 0.358, and PLI. by 0.347. A negative significant

association was found between Pl.| score and each of
protein and combined intake of protein, creatine, and
amino acids. Meaning that higher data entry codes
reduced PL.I. score. Protein intake (0: no protein intake
and 1: protein intake) induced reduction in Pl.I. score by
0.536, the same also for combined supplement intake
as it reduced PL.I. score by 0.675 (0: no combination
intake and 1: combination intake). Regarding G.I.,
combined supplement intake, protein intake, duration,
and frequency of brushing negatively associated with
it (p = 0.033, 0.026, 0.081, and 0.010, respectively).
For protein and combined supplements, the same
data entry codes as Pl.I. However, for frequency
of brushing (1: once, 2: twice, and 3: 3 times), and
duration of brushing (10: 10 s, 20: 20 s, 30: 30 s,
3: 3 min, 60: 1 min, and 120: 2 min). This meant that
toothbrushing for 2 min twice per day reduced G.I.
by 0.230 and 0.155 folds for duration and frequency,
respectively (Table 3).

Discussion

Bodybuilders are a growing target group, and
the availability of over the counter (OTC) supplements in
addition to the absence of control over advertisements
promoting these products led to an increase in the
demand from young people and adolescents to use
them. Hence, it was necessary to explore this problem
by performing extensive researches to prove or disproof
the relation between supplement intake and oral health
status among this group.

Our sample was taken from non-smoker males
with ages ranging from 20 to 29 years as this is the
popular age of most bodybuilders. Furthermore, the
long-term effect of oral hygiene negligence and protein
supplements intake can be studied among this age

group.
About 100% of our participants were taking
whey protein either alone or in combination with

Table 2: Distribution of Frequency and Duration of Toothbrushing in Both Bodybuilder and Non-Bodybuilder Groups Total (n = 100) (%)

Groups Body builders Non-Bodybuilders p-value
Duration of brushing (time in seconds) 10 7 0 0.000*
20 4 0
30 55 0
60 27 10
120 7 89
180 0 1
Frequency of brushing Once 46 0 0.659
Twice 54 95
Three times 0 5

*Comparison between bodybuilders and non-bodybuilders by Chi-square test
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Table 3: Linear regression analysis for the association between oral health indicators and different predictors in bodybuilders’

participants (n = 100)

Dependent variables Predictors Unstandardized coefficient (B) Standardized coefficient (Beta) T p-value 95% confidence interval for B
Lower bound Upper bound
Decayed teeth Frequency of protein intake 0.846 0.298 2.866 0.005 0.260 1.432
Plaque index Combination -0.765 -0.675 —2.533 0.013 —1.365 —-0.165
Protein —0.605 —0.536 —-2.022 0.046 -1.199 -0.011
Frequency of protein intake 0.272 0.347 3.673 0.000 0.125 0.419
Gingival index Combination — .556— —0.564 —2.168 0.033 —-1.065 —-0.047
Protein —-0.575 —0.587 —2.266 0.026 -1.079 —-0.071
Frequency of protein intake 0.244 0.358 3.876 0.000 0.119 0.368
Frequency of brushing —0.148 -0.155 -1.761 0.081 -0.316 0.019
Duration of brushing —0.008 —0.230 —2.646 0.010 —-0.014 —0.002

*Statistically significant differences at p < 0.05. Combination: protein, creatine, and amino acids.

other supplements with frequency 2—-6 times per day.
While 37% of them were taking creatine and amino
acids with frequency 1-2 times per day in addition
to protein with its regular frequency. Only 3% were
taking creatine and no one was taking amino acids
alone as it was taken in combination with creatine
and whey protein. Whey protein was known for its
antimicrobial activity and immune modulation; it also
improves muscle strength and body composition. In
addition to that, it prevents cardiovascular disease
and osteoporosis. There are several different whey
protein products; whey protein concentrates (ranging
from 80 to 95% protein), reduced lactose whey, whey
protein isolate, demineralized whey, and hydrolyzed
whey. Whey products differ in the amount of protein,
carbohydrates, immunoglobulins, lactose, minerals,
and fat. These variables are determinant factors for
the selection of a certain type of whey according to the
nutritional purpose [27]. Al Saffan et al. [28] conducted
a study to evaluate the effect of sport on oral health
in Riyadh city, Saudi Arabia. Their findings showed
that 61.2% of their sample were taking protein, while
83.6% of them were taking a combination of amino
acids, protein, and creatine.

PERCENT

T
Creatine

Protien

L}
Protien-Creatine-Amino
acids

SUPPLEMENTS

Figure 1: Relative frequency of different supplement intake among
bodybuilders (n = 100)

Our results revealed that D teeth and decayed,
missed, and filled teeth (DMFT) were significantly
higher in bodybuilders than non-bodybuilders.
Furthermore, the regression analysis results supported
the same finding as a positive significant association

was found between frequent protein intake and dental
caries. This means that by increasing the frequency
of protein intake there is an increase in its amount
which is directly related to an increase in glucose and
sucrose levels. It was found that daily intake of protein
supplement with frequency 7-8 times is equivalent to
107.9 g of sugar which can be increased by increasing
the dosages of the supplements. This could explain
the higher caries rate among bodybuilders and explain
the positive significant relation between dental caries
and increased frequency of protein intake [22]. This
could be further demonstrated by the relation between
the frequent sugar intake and the reduced salivary pH
beyond 5.5, without enough time for salivary recovery
and continued demineralization episodes leading to
dental caries [29], [30].

The study findings revealed that the mean
Pl.1. score was significantly higher in bodybuilders than
their counterparts. This could be explained by the poor
oral hygiene practice in bodybuilders in comparison
to non-bodybuilders, as 55% of bodybuilders brush
their teeth for 30 s only which is insufficient time for
brushing in comparison to 89% of non-bodybuilders
who were brushing their teeth for 120 s (2-min) which
is the recommended duration for toothbrushing.
Furthermore, only 54% of bodybuilders versus 95%
of non-bodybuilders were brushing their teeth twice
daily. The same findings could further explain the
higher G.I. mean score in bodybuilders than non-
bodybuilder, as there is a positive relationship between
poor oral hygiene practice, plaque accumulation, and
gingival inflammation [31]. Several studies revealed
that oral health among athletes is poor; in London, a
study was conducted at (2013) to evaluate the effects
of supplement intake on oral health among a sample
of (2012) London Olympic Games Athletes. The
study results cleared that 76% of the participants had
gingivitis, while 55% showed signs of dental caries [20].
Furthermore, the result of 16 studies included in a
systematic review conducted in 2015 supported the
same finding, as the prevalence of dental caries ranged
from 15% to 75%, while the irreversible moderate-to-
severe periodontal diseases reached up to 15% and
gingivitis up to 76% among athletes [32]. In addition to
them, Knight et al. [33] performed a study in Riyadh city
and found arelation between the increased consumption
of supplements intake and poor oral health. In the same
vein, Al Saffan et al. [28] cleared that 81.7% and 76.6%
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of their participants who took supplements and protein,
respectively, demonstrated poor oral hygiene which
could be attributed to the insufficient methods of oral
hygiene among their participants as they explained.
In addition to that, 6.9% only of the participants were
brushing their teeth twice/day versus to 56.9% who
were brushing once/day.

The study results showed that the combined
supplement (protein, creatine, and amino acids) and
protein intake had negative significant relation with
plague accumulation and gingival inflammation. That
means by increasing these supplement intakes there
was an improvement of oral and gingival health.
These data did not support the previous findings that
PL.I and G.| scores were higher in bodybuilders than
non-bodybuilders. This conflict could be explained by
the poor oral hygiene practice among bodybuilders
as demonstrated before. The mechanism of action of
supplements on periodontal health was demonstrated
by Aral et al. [34] who cleared that interleukins
(Interleukin -18 [IL-1B], apoptosis-associated speck-
like protein containing C-terminal caspase-recruitment
domain (ASC), and caspase 1 [CASP1]) may play a
key roles in the pathogenesis of gingivitis. Furthermore,
they demonstrated that bodybuilding and protein
powder supplement intake may decrease gingival
inflammation by downregulating CASP1, IL-18,
and ASC. In the same line of that finding, Pullishery
et al. [21] found that community periodontal index
scores in bodybuilders (11.34 + 4.6) were lower than
non-bodybuilders (13.98 + 5.54). Furthermore, the
periodontal pockets of 4-5 mm were more prevalent in
non-bodybuilders than bodybuilders (80.7% vs. 49.1%,
respectively). A positive correlation was found between
the periodontal pocket of 4-5 mm and average protein
supplements intake, frequency, and duration of its
intake. They concluded that periodontal health was
significantly better among bodybuilders and there
could be a relationship between periodontal health and
protein intake.

Conclusion

From the previous findings, mean D and DMFT
scores were significantly higher in bodybuilders than
non-bodybuilders. About 100% of the study participants
were taken whey protein with frequency ranging from
2 to 6 times per day. In addition to that, the frequency
of protein intake could be directly associated with
increased dental caries, plaque accumulation, and
gingivitis. While the type of supplement intake whether
protein and combined supplements were associated
with decreased plaque and gingival scores. Poor oral
hygiene practices among bodybuilders may be the real
cause of their bad oral health.
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