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Does the use of dietary supplements
enhance athletes’ sport performances?
A systematic review and a meta-analysis.
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ABSTRACT

BACKGROUND: The consumption of dietary supplements has increased in recent years.

Despite their widespread use, there is confusion about effects on sport performances.

The aim of this study was to investigate association between use of supplements and enhance of
athletes’ sports performance.

METHODS: A review and a meta-analysis of studies conducted on Dietary Supplements and Sports
between 2003 and 2013 were performed. Enhancement on sport performances was considered as
outcome. The following aspects related to enhancement were considered: ergogenic effect (EE), time
to exhaustion (TTE), muscular endurance (ME), post-exercise recovery (PER) and body mass (BM). With
respect to meta-analysis, data on level of post Exercise Glucose (GpE [mg/dL]) and level of post exercise
Lactate (LpE [mmol/L]) were considered as indicators of TTE, PER and EE. Similarly, Change in Body
Mass (CBM) [kg] was used as indicator of BM.

RESULTS: The most investigated dietary supplements were: Creatine, Carbohydrates, Beta-alanine,
Proteins. The qualitative analysis evaluating the effect of supplements on sports listed by the
International Olympic Committee has achieved interesting results: supplements didn’t show
statistically significant effects when compared to placebo in more than 48% of papers.

For the quantitative analysis, 15 studies were considered. The meta-analysis showed that there was
no significant effect of Beta-alanine, Creatine and Carbohydrates on LpE and GpE. Furthermore, a non-
significant increase in BM was observed in athletes undergoing Creatine compared to placebo.
CONCLUSION: Considering the increasing attention to this topic, it would be interesting to investigate
the existing awareness about effectiveness and possible risks of supplements.
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INTRODUCTION

A dietary supplement is an administered
orally product “the purpose of which is to
supplement the normal diet and to provide
concentrated sources of nutrients or other
substances with a nutritional or physiological
effect, alone or in combination” [1]. The top
dietary supplements sold in 2013 were: vitamins
(32.2%), botanical and herbs (17.1%) and sports
nutrition products (12.7%) [2].

The use of dietary supplements is growing
in all developed countries, including Europe,
where these products are currently regulated
by Directive 2002/46/EC. Also in Europe, the
main supplements marketed were those based
on vitamins and minerals (50%), followed
by supplements containing “other substances”
(43%). The European State with the broader
market of supplements was Italy, followed by
Germany, United Kingdom and France [3].

Apart from the wide consumption, consumers’
conceptions about efficacy, safety and real needs
are not clear. In fact, the most common reasons
for using dietary supplements are improving or
maintaining health and wellness [4].

Fifty percent of the American adult
population is a regular supplement user.
However, these data could be underestimated
because when occasional and seasonal users are
taken into consideration the overall prevalence
is closer to two thirds of adult population [4].
In the population of athletes, even though
there is no complete awareness about efficacy,
safety and mechanisms of action, their use is
widespread and growing as ergogenic aid to
improve athletic performance.

The population of athletes has commonalities
and divergences compared to regular users:
athletes are primarily young men while regular
users are mainly women. Then, regular users
typically take their products every day and for
long time [4]; on the contrary, athletes tend to use
supplements during the season of competitions
and there are poor evidence about an intake for
consecutive years. Moreover, combination of
different products is very common in athletes
and uncommon in regular users who usually
take only one [4]. Therefore, while regular
users take mainly vitamins and/or minerals for
example to treat clinical deficiencies of nutrients,
athletes use primarily supplements which could
enhance their performance such as Amino acids,
Creatine and Carbohydrates.
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Regarding common aspects, both athletes and
non-athletes regular users, compared to non-users,
are more likely to adopt positive behaviours such
as exercising regularly, avoiding smoking and
paying attention to Body Mass Index [4].

The scientific interest on dietary
supplements has increased over the past
10 years. In particular, several studies [5-7]
have investigated the potential ergogenic
value of Beta-alanine, Creatine, Proteins and
Carbohydrates supplementation on exercise
performance in athletes. The need to collect
scientific evidence is growing, with the aim
to clarify real benefits, safety and efficacy of
dietary supplements on sports performance.

The aim of this study is to perform a
systematic review and a meta-analysis of studies
in order to investigate the association between
their use and sports performance in athletes. In
particular, this study focuses on Amino acids,
Creatine, Proteins and Carbohydrates, the four
supplements mainly used by athletes, and on
their effects on performance results.

METHODS

Data sources

We searched PubMed for studies
evaluating the effect of dietary supplements
on performance of sports belonging to
the summer and winter sports lists of the
International Olympic Committee. We used
the following key words: “dietary supplement”
AND: “Swimming”; “Rowing”; “Running”;
“Track and Field”; “Canoeing”; “Ice Skating”;
“Cross Country”; “Skiing”; “Weightlifting”;
“Cycling”; “Jump”; “Launch”; “Calisthenics”;
“Archery”; “Skating”; “Sailing”; “Boxing”;
“Fencing”; “Wrestling”; “Judo”; “Taekwondo”;
“Basketball”; “Badminton”; “Water Polo”;
“Decathlon”; “Biathlon”; “Triathlon”;
“Heptathlon”; “Pentathlon”; “Curling”;
“Hockey”; “Rugby”; “Tennis”; “Football”;
“Table Tennis”; “Beach Volley”; “Baseball”;
“Handball”; “Volleyball”.

The search was limited to 10 years (from
January 1% 2003 to May 31* 2013). The search
was restricted using the limits “Humans” and
“presence of abstract” and to papers published
in English. In addition, we manually screened
references of selected articles for additional
relevant studies.

DO SUPPLEMENTS ENHANCE SPORT PERFORMANCE?




SYSTEMATIC REVIEWS AND META- AND POOLED ANALYSES

Studies selection and quality assessment

Two independent investigators (ET, PL)
reviewed the results of the literature search.
Every type of study, either observational or
experimental, evaluating the effect of dietary
supplements on athletic performance of sports
belonging to the summer and winter list of the
International Olympic Committee, were selected
for the qualitative analysis. On the other hand,
only clinical trials with available quantitative
data were included in the meta-analysis. Studies
were excluded if the abstract was not available,
or the study was not conducted on humans, or
if the dietary supplement, the sport or the study
population were not specified. The selection
of potential eligible studies was performed
on the basis of abstract/title. The full text of
potential eligible studies was collected in order
to decide upon the inclusion in the review. All
disagreements were resolved by consensus.

Two independent investigators (ET, FDN)
reviewed all the papers included in the meta-
analysis using the Cochrane Collaboration
quality assessment tool [8]. The investigators
stated whether the risk of bias was “Low”,
“High” or “Unclear” for each potential bias.
Potential biases investigated were selection bias
(random sequence generation and allocation
concealment), performance bias, detection bias,
attrition bias and reporting bias. Randomization
was considered adequate when a study was
described as randomized, even if the precise
randomization method was not reported. All
disagreements were resolved by consensus.

Data synthesis

In order to synthesize data, the four most
common supplements were identified: Beta-
alanine, Creatine, Proteins and Carbohydrates.
Likewise, various “types” of sports activities
were identified: aerobic, anaerobic and mixed
activities [9]. Activities of medium and long
duration in which the oxygen supply is crucial
(distance running, walking, road cycling) were
classified as aerobic. Anaerobic sports which
involve predominantly high intensity exercise of
short or very short duration (running velocity,
cycling velocity, volleyball) were classified as
anaerobic. Most team sports (football, basketball,
hockey) were enclosed in mixed activities.

As many studies [7,10-12] have examined

the effects of Beta-alanine, Creatine, Proteins
and Carbohydrates on exercise performance, in
this study enhancement on sport performances
was considered as outcome. In particular, the
following aspects related to performance results
[0] in athletes were considered: ergogenic effect
(EE) (including performance improvements),
time to exhaustion (TTE), muscular endurance
(ME), post-exercise recovery (PER) and body
mass (BM). With respect to meta-analysis, data
on level of post Exercise Glucose (GpE [mg/dL])
and level of post Exercise Lactate (LpE [mmol/L])
were considered as indicators of TTE, PER and
EE [13,14]. Similarly, Change in Body Mass
(CBM) [kg] was used as indicator of BM.

To perform the meta-analysis a fixed effects
model was employed. In case of heterogeneity
(I’>50%) a random effects model was applied.
Meta-analyses were carried out if at least three
studies were available for combining data and
with respect to mean difference with their 95%
confidence intervals (95% CI).

Statistical analysis was performed with
Review Manager 5.1 software for Windows.

The statistical significance was set at p = 0.05.

RESULTS
Study selection

The literature search retrieved 1040 studies
but 942 studies were discarded (see Figure 1).

Ninety-eight studies (observational case-
control studies and randomized or non-
randomized or cross-over clinical trials) were
included in the qualitative analysis whereas
15 experimental studies were included in the
quantitative analysis [15-29].

As regards the continent in which the study
was performed, of the 98 studies included in the
qualitative analysis the 37.8% was carried out
in Europe, the 26.5% in America, the 15.3% in
Australia, the 12.2% in Asia, the 7.1% in Eurasia
and the 1.1% in Africa. Considering the specific
country of origin of the 98 studies, 15 (15.3%)
were carried out in the US, 11(11.2%) in Australia,
8 (8.2%) in the UK, 6 (6.1%) in Turkey, 6 (6.1%)
in Brazil, 5 (5.0%) in Greece, 4 (4.1%) in Canada,
4 (4.1%) in Japan, 4 (4.1%) in New Zealand, 3
(3.1%) in Poland, 3 (3.1%) in Spain, 2 (2.1%) in
Austria, 2 (2.1%) in Belgium, 2 (2.1%) in China,
2 (2.1%) in France, 2 (2.1%) in Israel, 2 (2.1%) in
Serbia, 1 (1.0%) in Estonia, 1 (1.0%) in Finland, 1
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FIGURE 1
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(1.0%) in Hungary, 1 (1.0%) in Iran, 1 (1.0%) in
Italy, 1 (1.0%) in Malaysia, 1 (1.0%) in Portugal,
1 (1.0%) in Russia, 1 (1.0%) in Scotland, 1 (1.0%)
in South Africa, 1 (1.0%) in Slovakia, 1 (1.0%)
in Sweden, 1 (1.0%) in Taiwan, 1 (1.0%) in the
Netherlands, 1 (1.0%) in Thailand, 1 (1.0%) in
Uruguay and 1 (1.1%) in Jugoslavia.

As regards the continent in which the
15 studies included in meta-analysis were
performed, 8 (53.3%) were carried out in
America, 6 (40%) in Europe and only one (6.7%)
in Asia.In particular, 4 (26.6%) were performed
in the US, 2 (13.3%) in Belgium, 2 (13.3%) in
Canada, 2 (13.3%) in UK, 1 (6.7%) in Uruguay,
1 (6.7%) in China, 1 (6.7%) in Finland, 1 (6.7%)
in the Netherlands and 1 (6.7%) in Brazil.

Regarding the characteristics of the
subjects involved, only 93 out of 98 studies
included in the qualitative analysis reported
the sample size, which varied between 2 and
42 participants with a total sample of 1390
individuals studied.

The mean age of the study population was
available only for 62 studies. The weighted
average age was 23.3 years and ranged from
13.8 to 54 years.

In 59 studies (60.2%) only males were
studied while 12 (12.2%) studies were
performed on both males and females. Only
3 (3.1%) studies were carried out on females
only. In 24 studies (24.5%) information on
gender was not available.

Sample sizes of the 15 clinical trials
considered in the meta-analysis varied
between 9 and 36 participants, yielding a
total sample of 281 individuals. The mean age
of the study population was available for 14
studies. The weighted average age was 22.3
years and ranged from 19.3 to 28.7 years.
In 10 trials (66.7%) only males were studied
while 5 trials (33.3%) were performed on
both males and females.

Each study dealt with only one sport. Many
sports (90.4%) were studied in less than 8 papers.
Only three sports (swimming, cycling and running)
were analysed in more than 14 studies. In particular,
in the 15 clinical trials included in the meta-analysis,
cycling was analysed in 5 studies [16,20-22,28];
swimming in 4 [24-27]; ice-hockey in 2 [19,29].
The others sports were: rowing [15], football [17],
rugby [18] and tennis [23]. Finally, there was a
total of 35 supplements analysed in all 98 studies:
Creatine, Carbohydrate, Beta-alanine, Antioxidant,
Alpha-Tocopherol, Sodium bicarbonate, Beta-
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hydroxyl-beta-methyl butyrate, Branched-chain
amino acid, Caffeine, Egg white protein, Omega-
3, Glutamine, Iron, Multi-nutrient supplement,
Multivitamin and mineral supplement, Nitrate,
Sago, Zinc, Arginine, Cystine/theanine, Galactose,
High-dose serotonin-depleting large neutral amino
acid, L-carnitine, Low-protein colostrum powder,
Lycopene, Probiotic Lactobacillus fermentum VRI-
003, Protein, R. rosea extract, Soy protein, Sports
drink containing Proteins and Carbohydrates,
Taurine, tribulus terrestris, Vitamin A, Vitamin C,
Yohimbine. Among these, 44.4% were tested in
only one study, 25.6% were analysed from two
studies and the remaining 30.0% were analysed in
at least three studies.

The dietary supplements mainly tested in
the 98 papers were: Creatine involved in 25.5%
of the studies [17-19,23-27,29-45]; Amino acids in
23.5% [15,20,22,28,40,46-63] and Carbohydrates
in 13.2% [20-22,29,38,64-71].

In the 15 clinical trials included in meta-
analysis the supplements tested were: Beta-
alanine versus placebo in 3 [15,16,28]; Protein +
Carbohydrates versus Carbohydrates in 3 [20-22];
Creatine versus placebo in 9 [17-19,23-27,29].In
particular, Mero et al. [25] examined the effect
of the combination of Creatine and sodium
bicarbonate supplementation versus placebo.

Data synthesis

The differences in supplements under study
have made it difficult to draw conclusions on
the effects. Notwithstanding, we have sought to
establish whether papers have provided similar
results.

No effect of dietary supplements on sport
performance was observed in 48% of studies
included in the qualitative assessment.

With respect to Carbohydrates, included
studies were numerous and aerobic activities
were mainly investigated. Study outcomes
were very different: 45% of papers testing
Carbohydrates did not show relevant results on
athletes’ performance, while the others have
pointed out a positive feedback. In particular,
Sousa et al. [71] highlighted how decline
in performance was attenuated in athletes
receiving Carbohydrates as supplement. De
Sousa et al. pointed out how Carbohydrates
supplementation improves running performance
[67] and recovery during intensive training in
runners [66].
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Therefore these three studies [66,67,71]
reached the same conclusions showing that
Carbohydrates reduce decline in performance and
improve recovery during intense aerobic training.

Also for Creatine, several papers (44.0%) did
not reveal significant effects. Among the papers in
which positive common results were identified we
can mention: Juhasz et al. [36] who highlighted that
Creatine enhances dynamic strength and improves
performance in consecutive maximal swims in
highly trained fin swimmers; Mero et al. [25] which
pointed out that Creatine enhances performance in
consecutive maximal swims; Chwalbinska-Moneta
[33] which emphasized how Creatine improves
endurance and anaerobic performance in rowing;
Kocak and Karli [37] and Gill et al. [34] who
pointed out an ergogenic effect on anaerobic
capacity in wrestling and cycling; Anomasiri et
al. [30] who highlighted how Creatine enhances
physical performance in swimmers; Hoffmann et
al. [23] who emphasized how Creatine improves
strength in football players; Chilibeck et al. [18]
who pointed out how Creatine increase muscular
endurance in rugby players.

As pointed out by these studies, the intake
of Creatine has an EE on anaerobic capacity
improving performance in short duration and
high intensity exercise and provides power
improvement.

Other studies found an unclear change in
performance [39] or no efficacy in improving
performance in specific sport such as ice-
hockey and tennis [19,27,43].

Quantitative analysis

Table 1 shows the main features of the 15
studies included in meta-analysis.

Three studies [15,16,28] compared Beta-
alanine and placebo, while five studies
compared Creatine and placebo [19,24-26,29]
with respect to LpE.

Three studies compared Proteins plus
Carbohydrates Versus Carbohydrates alone in
terms of GpE [20-22]. Finally, CBM at the
end of the treatment was evaluated in six
studies [17,18,23,24,26,27]. Studies generally
suffered from a lack of standardization. Table 2
summarizes the results of the quality assessment.
Major reasons of concern came from the sample
size of the studies which was generally low (mean
number of patients enrolled: 18.7). Three clinical
trials were not randomized and most studies
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did not describe randomization or allocation
methods. Moreover, in many cases blinding
methods were not properly described and in
some studies drop outs were not described.

There were no statistically significant
differences in blood concentrations of LpE in
subjects treated with Beta-alanine compared to
those treated with placebo even though athletes
assuming Beta-alanine showed a higher LpE
(mean difference: 0.10 mmol/L , 95% CI: -1.14,
1.34; 12: 0%, see figure 2).

With regard to the Creatine, the treatment
did not increase LpE concentrations which
appeared slightly lower in athletes assuming
Creatine (mean difference: - 0.12 mmol/L, 95%
CL: - 1.45, 1.20, 12: 94%, see figure 3).

The intake of Carbohydrates alone before
exercise was not more effective in maintaining
higher levels of GpE than taking supplements
composed by Protein and Carbohydrates (mean
difference: 9.50 mg/dL , 95% CI: -2.43, 21.43 ;
12: 72 %, see figure 4).

Finally, treatments based on Creatine were
not more effective than placebo in increasing
BM (mean difference, 0.40 kg of variation; 95 %
CIL: - 0.12, 0.93 12: 99%, see figure 5).

DISCUSSION

This systematic review with meta-analysis
has shown an increasing interest of the scientific
literature on dietary supplements during the
past decade.

However while the number of studies on
a specific supplement grows up, methods and
outcomes diversify too (single/multiple dose,
before/during/after exercise, in combination or
not with other supplements). Also the type of
sports studied is very different between papers:
in fact only three sports (swimming, cycling and
running) were analysed in more than 14 studies
and the results are not unique. Because the great
heterogeneity among studies for athletes’country of
origin, duration of intake and type of supplements
used, type of sports analyszed, conclusions could
be drawn only for few supplements.

With regard to performance data, the 48% of
scientific publications analysed have shown no
significant improvement or differences compared
to placebo. The remaining 52% instead have
identified a positive effect on athletic performance.

Regarding Carbohydrates, it has been
suggested that taking proper quantities of
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TABLE 1

STUDY | INTERVENTION INDICATORS AGE
AUTHOR  (YEAR| SPORT | hrgicy ANALYSED STUDIED n (MEAN) .

BAGUET ET AL. 2010
2010A
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STUDIES INCLUDED INTO THE META-ANALYSIS

Rowing

Beta-alanine vs.

Lactate post-exercise
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placebo
BAGUET ET AL. . Beta-alanine vs. :
20108 2010  Cycling RCT placebo Lactate post-exercise 14 21.9 28
(ZZQONSCELA il 2008 Football RCT  Creatine vs. placebo Change in body mass 14 19.6 56
g(l;l(l)I;IBECK UL 2007  Rugby RCT  Creatinevs. placebo Changein body mass 19  27.2 56
g(())g 2‘ sl BIrAL 2006 Basketball RCT  Creatine vs. placebo Lactate post-exercise 17 19.3 5
SHI 2005 2005 Ice-Hockey CT Creatine vs. placebo Lactate post-exercise 20 21 8
FERGUSON- Protein
S ECT\NN .M 2010 Cycling  C.0.RCT +Carbohydratesvs. Glucose post-exercise 15  28.7 1
2010 Carbohydrates
Protein
(o, NAW\BPIIPAN 2012 Cycling  C.0.RCT +Carbohydratesvs. Glucose post-exercise = 12 25 1
Carbohydrates
Protein
ggflER B 2011 Cycling C.0.CT +Carbohydratesvs. Glucose post-exercise 9 21.6 1
Carbohydrates
;I(())OF;MAN AL 2006  Tennis RCT  Creatine vs. placebo Change in body mass 33 NA 70
MERO ET AL. L ine+NaH .
2004 2004 Swimming C.O.RCT Cre\agl.n;l; c:b 0CO3 Lactate post-exercise 16 17.8 6
. NA
PEYREBRUNEET o ) Lactate post-exercise 23 2°
AL. 2005 2005 Swimming cT Creatine vs. placebo Change in body mass o 2s :
PLUIM ET AL. R . Change in
2006 2006 Swimming RCT Creatine vs. placebo body mass 36 22.5 34
- 8 19.6 6
MENDES ET AL. i RCT : Lactate post-exercise 1
2004 2004 Swimming Creatine vs. placebo Change in body mass
18 20 8
SALE ET AL. ; Beta-alanine vs. :
2011 2011 Cycling RCT placebo Lactate post-exercise 20 25 28

Note: In this table has shown the main features of the 15 studies included in meta-analysis. D.T. (days): Duration of treatment (days);
CT: Clinical Trial; RCT: Randomized Clinical Trial; C.0.CT: Crossover Clinical Trial; NA: Data not available

carbohydrates at the right time could improve
athletic performance by ensuring adequate
energy stores available when necessary. In
this studyimprovements of performance mainly
concerned the resistance. In particular, some

studies have found a decrease in the physiological
decline of performance in “repetitions” [67,71]
or a shortening of the recovery time between
intensive exercises [660]. These findings are not
univocal in all publications [21,64,68].
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TABLE 2

AUTHOR

BAGUET ET AL.
2010A
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ASSESSMENT OF THE RISK OF BIAS OF THE STUDIES INCLUDED IN THE META-ANALYSIS

BAGUET ET AL.
2010B

CANCELA ET AL.
2008

CHILIBECK ET AL.
2007

CORNISH ET AL.
2006

SHI 2005 H H H U

FERGUSON-STEGALL
ET AL. 2010

GOH ET AL.
2012

GREER ET AL.
2011

HOFFMAN ET AL.
2006

MERO ET AL.
2004

PEYREBRUNEET AL.
2005

PLUIM ET AL.
2006

MENDES ET AL.
2004

SALE ET AL.
2011

SB PB DB AB RB MAJOR CONCERNS
U L U L L Randomization and blinding of the outcome
assessment not described.
U L u L L Randomization and blinding of the outcome
assessment not described.
Randomization and blinding of the outcome
u L U U L assessment not described. Not specified if there were
drop outs.
U L U L L Randomization and blinding of the outcome
assessment not described.
L L U H L Blinding of the outcome assessment not described.
Drop outs characteristics not described.
L Not randomized, not blinded. Not specified if there
were drop outs.
Randomization and blinding of the outcome
U L U U L assessment not described. Not specified if there were
drop outs.
U L U L L Randomization and blinding of the outcome
assessment not described.
H U H L L Not randomized. Blinding not described. Physicians
were not blinded.
u U u L L Randomization and blinding not properly described.
L L u L L Blinding of the outcome assessment not described.
H H H L L Not randomized, not blinded.
U U U L H Randomization and blinding not properly described.
Not all results were reported.
u U] u L L Randomization and blinding not properly described.
U L U L L Randomization and blinding of the outcome

assessment not described.

Note: Table 2 summarizes the results of the quality assessment. SB: Selection bias; PB: Performance bias; DB: Detection bias; AB:
Attrition bias; RB: Reporting bias; H: High risk of bias; L: Low risk of bias; U: Unclear risk of bias.

Creatine is most commonly used for
improving exercise performance and increasing
muscle mass in athletes. In this study, results on
Creatine are not homogeneous. Some studies
in fact have shown no significant effect on
performance [19,24,26,43]; instead others have
found an increase in strength [23,25,30,33,41].
Among the studies that found positive
correlations between intake of Creatine and
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sports performance, the outcomes were not the
same. For example in some studies the resistance
was improved [18,33,306,], in others the explosive
strength [23,25,30,35-38,41]. Likewise health
effects are different among the analysed papers.
In fact some studies have shown an increase in
BM [38] although not further specified in terms
of body fat, muscle mass or liquid [17,24,35];
others have shown no effects on weight and

DO SUPPLEMENTS ENHANCE SPORT PERFORMANCE?




Epidemiology Biostatistics and Public Health - 2015, Volume 12, Number 4 ."
SYSTEMATIC REVIEWS AND META- AND POOLED ANALYSES dqil

FIGURE 2

BLOOD CONCENTRATIONS OF LACTATE [MMOL/L] AT THE END OF EXERCISE. BETA-ALANINE VS. PLACEBO

Mean Difference

IV, Fixed, 95% CI [mmol/L]

L L
L L

st

4 o) 0 2
Placebo Beta alanine

BETA-ALANINE PLACEBO MEAN DIFFERENCE
e | s e | e e PR
Eglggaet sl 13 2.5 8 13 2.5 9 0.00([-2.38, 2.38]
Egigggt el 12.2 2.6 7 12 1.8 7 0.20[-2.14, 2.54]
gglﬁ Siely 12.6 2.2 10 12.5 2 10 0.10[-1.74, 1.94]
Total (95% Cl) | 25 | 26 | 0.10[-1.14, 1.34]

Heterogeneity Chi=0.01, df=2 (P=0.99);I*=0%
Test for overall effect Z=0.16 (P=0.87)

body composition [18,43]. Some studies on
Creatine have also pointed out an improvement
in reduction of the inflammatory response
[32] generated by strenuous training. Therefore
there are still some uncertainties about exactly
who can benefit from Ccreatine and about
its effects and it is not possible to draw firm
conclusions for its use..

The main findings of the quantitative
analysis showed that: Beta-alanine versus
placebo (Figure 2) as well Creatine versus
placebo (Figure 3) did not affect LpE;
Carbohydrates alone did not have a significant
impact on GpE compared to Carbohydrates
and Protein together (Figure 4) and BMI was
not significantly affected by the assumption of
Creatine versus placebo (Figure 5).

Apart from Carbohydrates and Creatine, it
has been possible to find further research with
common elements in particular with respect to
the use of Beta-alanine [16,28,51,52] in aerobic
activities and the use of antioxidants [72-76].

A meta-analysis [77] suggests an increase in

ME concerning exercises lasting 60-240 sec or
> 240 sec. These findings are partially endorsed
[16,51] and partly refuted by other studies [52].
On the basis of other studies it may be also said
that Beta-alanine improves TTE and high intensity
cycling capacity [28]; decreases fatigue rate during
the wingate anaerobic power test [51]; stimulates
lean mass accrual in wrestler [52]; increases
carnosine content in soleus and gastrocnemius in
rowers [15] and enhances performance [15,52].

Many of these studies have analysed effects
of supplements on exercise in young, healthy,
active males or female while we focused on
their effects in athletes.

This study has some limitations. Data extracted
for the quantitative analyses generally came from
studies which enrolled few people and with great
heterogeneity. Moreover, there was concern on the
quality of these studies, for the possible presence
of selection, performance and detection bias.

Another pitfall is the lack of standardization
of methods and outcome assessment across
studies. Therefore blood chemistry indicators,
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FIGURE 3

SYSTEMATIC REVIEWS AND META- AND POOLED ANALYSES

BLOOD CONCENTRATIONS OF LACTATE [MMOL/L] AT THE END OF EXERCISE. CREATINE VS. PLACEBO

Mean Difference
IV, Random, 95% CI [mmol/L]

W=
i

R T—

1
T

7 4
Placebo Creatine

MEAN
CREATINE PLACEBO DIFFERENCE
IV, RANDOM
STUDY OR MEAN SD MEAN SD ’ oro ¢
SUBGROUP (mmol/L)  (mmol/L) Ll (mmol/L)  (mmol/L) SRl | R (n91?n/;l7:.)
Cornish et al. -2.00
B 19 1.1 9 21 1.7 8 20.0% [-3.39,-0.82]
. 0.50
Shi 2005 10.7 0.2 5 10.2 0.4 5 25.0% [0.11,0.80]
QAOEJZ etal. 10 0.5 16 8 0.5 16 25.1% [1.625.,?35]
sfyzrgggune = 15 2.1 9 15 2.3 11 16.5% [_1.903;:)1?93]
Mendes et al. -2.60
2004 8.9 1.7 9 11.5 3.4 9 13.5% [-5.08,-0.12]
-0.12
Total (95% CI) 48 49 100% [1.45,1.20]

Heterogeneity Tau?=1.79; Chi>=63.80, df=4 (P<0.00001); I>’=94%
Test for overall effect Z=0.18 (P=0.86)

methods to execute them, protocols to assess
performance and the type of athletes should be
standardized, in order to have homogeneous
groups for age, weight and body composition.
This would allow to better observe differences
in pre and post exercise status and in presence
or absence of supplementation.

Secondly, we discarded many studies
because they did not meet the inclusion criteria,
investigating the propensity to consume and
not the effectiveness. Notwithstanding, the
large number of studies included in this review
allowed us to make some conclusions on the
impact of supplements on performance.

Considering these data, and the increasing
attention to this topic, it would be interesting to

e11593-10

investigate how many and which are the “myths”
and the existing awareness about supplements
and their effectiveness and possible risks. The
danger is that once athletes start using a dietary
supplement, they will continue to use always
more or with other different supplements,
eventually trying something that may not be
safe. For this reason, is very important increase
knowlodge about method of action, safety and
potencialpotential efficacy, available research,
adverse effects and legality of the mainly dietary
supplement used in order to ensure choosing
and using of supplements safely.Moreover,
because the current legal requirements might
not be sufficient to ensure the safety and health
of dietary supplements users, further research
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FIGURE 4

BLOOD GLUCOSE CONCENTRATIONS [MG/DL] AFTER EXERCISE. PROTEIN + CARBOHYDRATE VS. CARBOHYDRATES

Mean Difference
IV, Random, 95% Cl [ma/dL]
]

2% 0 5 80
Prot. + carb. Carbohydrates

PROTEIN+ MEAN
IV, RANDOM
STUDY OR MEAN SD MEAN SD ¢ ?
SUBGROUP (mg/dl) (mg/dl) TOTAL (mg/dl) (mg/d) N (‘"n?;/‘}j')
Ferguson- 3.60
o .
ggel%all et al. 86.5 18 15 82.9 3.6 15 46.6% [1.56,5.64]
Goh et al. .
Soheta 107.5 17.5 9 102.3 18.8 9 24.4% [-11.558,2201.98]
Greer et al. 22.60
2011 110.6 175 12 88 169 2| 290% | [38,36.36]
9.50
Total (95% CI) 36 36 100% [-2.43, 21.43]

Heterogeneity Tau?=78.49; Chi*=7.18, df=2 (P=0.03); I’=72%
Test for overall effect Z=1.56 (P=0.12)

should be promoted. In fact, concerns remain
about manufacture, advertising and marketing
of these products as well as about their efficacy
and safety. There are no provisions under law or
regulation that require to disclose the information
about the safety and purported or real benefits
of their dietary supplement products, with
consequent possible risks for users.

For all these reasons, it is very important to
identify new research topics, in particular in the
efficacy and legal areas, in order to assure from
one side that benefits are demonstrated and, on
the other side, that safety is guaranteed.
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FIGURE 5

SYSTEMATIC REVIEWS AND META- AND POOLED ANALYSES

CHANGES IN BODY MASS [KG] AT THE END OF TREATMENT. CREATINE VS. PLACEBO
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