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Abstract
Background. Plant supplements (PS) are more and more often used in sport (S), as well as in the profile research area.
Aims. The aim was the evaluation of the PS+S relationship, through the analysis of PubMed publications over the last 28 

years.
Methods. The PS+S relationship over the period 1985-2013, in which, until March 2014, there were publications with this 

combination of keywords, was analyzed; two criteria of analysis were used: a) the criterion of time - average per year for the 
periods 1985-1989, 1999-1999, 2000-2009, and the number of publications per year for the years 2010, 2011, 2012, 2013; b) 
the criterion of PubMed filters, evaluating three PubMed filters - Text availability, Species and Sex - each of them with the 
corresponding subfilters. 

Results. There are differences: a) between averages over 28 years: for the total number of publications (N), abstracts (A) 
and full-text (FT), compared with free full-text (FFT), over all analyzed periods of time; b) between publications with human 
subjects (H) and those with animals (An); c) between studies on males (M), females (F) and both genders (MF).

Conclusions. 1) The total number of publications over 28 years is important, 172. 2) The number of publications with FFT 
was reduced compared to N, A and FT. 3) Studies with H prevailed, compared to An, and the predominantly analyzed gender 
was M. 4) Given the growing number of publications on the relationship between herbal supplements and sport, we can deduce 
their importance in sports activity. 
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Rezumat
Premize. Suplimentele din plante (SP) sunt tot mai frecvent utilizate în sport (S), precum şi în cercetarea de profil.
Obiective. Scopul a fost evaluarea a relaţiei SP+S, prin analiza retrospectivă a publicaţiilor PubMed din ultimii de 28 de ani.
Metodă. Relaţia SP+S a fost analizată pentru perioada 1985-2013, în care există, până în Martie 2014, publicaţii cu această 

combinaţie de cuvinte cheie, fiind folosite două criterii de analiză: a) criteriul timp - media per an, pentru perioadele 1985-
1989, 1999-1999, 2000-2009 şi numărul de publicaţii per an, pentru anii 2010, 2011, 2012, 2013; b) Criteriul filtrelor PubMed, 
evaluând trei filtre PubMed - Disponibilitatea de text, Specie si Gen - fiecare dintre acestea, cu subfiltrele corespunzatoare.

Rezultate. Există diferenţe: a) între mediile pe 28 ani: pentru numărul total de publicaţii (N) pentru 1985-2013, respectiv de 
abstracte (A) şi de text integral (FT), comparativ cu cel cu text integral gratuit (FFT), pentru toate perioadele de timp analizate; 
b) între publicaţiile cu subiecţi umani (H) şi cele cu animale (An); c) între studiile care au folosit subiecţi bărbaţi (M), femei 
(F) sau ambele genuri (MF). 

Concluzii. 1) Numărul total de publicaţii pe 28 de ani este important, 172. 2) Numărul de publicaţii cu FFT, este redus com-
parativ cu N, A şi FT. 3) Studiile cu H au prevalat, comparativ cu cele pe An, iar genul analizat predominant a fost M. 4) Dat 
fiind numărul în creştere al publicaţiilor referitoare la relaţia dintre suplimentele din plante şi sport, se poate deduce importanţa 
acestora în activitatea sportivă.

Cuvinte cheie: suplimente din plante, sport, filtre PubMed. 

Copyright © 2010 by “Iuliu Haţieganu” University of Medicine and Pharmacy Publishing

Received: 2014, May 5; Accepted for publication: 2014, May 30;                 
Address for correspondence: ”Iuliu Haţieganu” University of Medicine and Pharmacy Cluj-Napoca 400012, Victor Babes Str. no. 8
E-mail: ramona_mj@yahoo.com 



113

Relationship between plant supplements and sports 

Introduction 
Plant supplements (PS) are more and more often used 

in sport (S), as well as in the profile research area. We 
quote, in this respect, a few recent PubMed publications, 
in chronological order:

“Dietary nitrate supplementation reduced resting blood 
pressure and improved kinetics during treadmill walking 
in healthy older adults but did not improve walking or 
cognitive performance” (Kelly et al., 2013a). 

“Biostimine supplementation reduces the postexercise 
level of the concentration of thiobarbituric acid reactive 
substances by increasing the antioxidant activity of plasma 
but has no effect on inflammatory markers” (Basta et al., 
2013).

“Dietary NO3 (-) supplementation improves performance 
during intense intermittent exercise and may be a useful 
ergogenic aid for team sports players” (Wylie et al., 2013b). 

“Dietary nitrate supplementation improved endurance 
during severe-intensity exercise in recreationally active 
subjects” (Kelly et al., 2013b).

“Both fruit, berry and vegetable juice powder 
supplementation and a single walking bout improved the 
markers of the microcirculation in these obese women” 
(Lamprecht  et al., 2013).

“The use of beetroot juice enhances cardiovascular 
health and exercise performance in young adults” (Wylie 
et al., 2013a).

“Dietary supplementation with NO3(-)-rich BR juice 
speeds VO2 kinetics and enhances exercise tolerance 
during severe-intensity exercise when initiated from an 
elevated metabolic rate” (Breese et al., 2013).

The present article is the continuation of previous 
research of the authors concerning the assessment of the 
relationship between physical effort  and various plant 
extracts through both personal studies (Jurcău et al., 2012, 
2013; Jurcău & Jurcău, 2013) and analysis of PubMed 
publications (Jurcău, 2012).

Objectives
The aim of the present research is the evaluation of 

research activities for the relationship between herbal 
supplements and sport, through the use of the PubMed web 
site.

Hypothesis
Herbal supplements are a family of products 

increasingly used in sports, and research in this direction 
is on the rise.

Material and methods
The study analyzed the „plant supplements AND sport” 

(PS+S) relationship over 28 years, the 1985-2013 time 
period, between the first and last publication corresponding 
to this keyword combinations, and had the following 
elements of analysis:

a) the average number of publications per annum, for 
decades: 1980-89, 1990-99, 2000-2009; and the number of 
publications per year for the years 2010, 2011, 2012 and 
2013;

b) the percentage (%) of subfilters for the analyzed 
keyword combinations in relation to the total number of 

publications, for the whole 1985-2013 period, but also for 
the decades and years taken into consideration.

c) some filters to check information provided by the 
PubMed site, namely: Text availability, Species, Sex, each 
of these filters forming a study group.

Within each selected check filter, some subfilters were 
analyzed, and for each of them, the number of publications 
per year was calculated, using the mentioned keywords.

1. For the Text availability group filter, the chosen 
subfilters were: the total number of publications (N), the 
abstract number (A), the number of publications with full 
text (FT) and free full text (FFT).

2. For the Species group filter, the chosen subfilters 
were: other animals (An) and humans (H). 

3. For the Sex group filter, the chosen subfilters were: 
Male (M), Female (F), Male and  Female (MF).

Statistical evaluation
The results obtained were analyzed using the SPSS 

13.0. statistical package. For continuous data examination, 
Student’s t test was used. The differences were considered 
significant at a p< 0.05. 

Results
The data collection took place in May 2014. For all 

groups, data distribution was normal, according to the 
Kolmogorov-Smirnov test. The analysis was made on the 
chosen time periods.

a) Analysis of the Text availability filter (Tables I and II)
The total number of publications over 28 years was 172 

(N), followed in terms of value by FT (159), representing 
92.4% of N, then by A (156), 90.6%. FFT represented only 
20.4% of N.

The analysis of the percentage (%) of subfilters in 
relation to N shows that the highest percentage was 
recorded: in 2010 for FT (100%) and FFT (21%), and in 
2013 for A (100%). The lowest percentage was recorded in 
2012 for FFT (13%).

Table I
Percentages of subfilters in relation to N Text availability filter. 

Time period N A FT FFT
1985-2013 100 90.6 92.4 20.4
1985-2009 100 91 89 17

2010 100 89.4 100 21
2011 100 88 96.8 30
2012 100 91.3 95.6 13
2013 100 100 95 30

Table II
Analysis of the number of publications, with the Text availability 

filter, in relation to FFT.  
Time period N A FT FFT
1985-2013 172 156 159 35
1985-1989 0.2 0.1 0.1 0
1990-1999 0.2 0.2 0.1 0
2000-2009 8.6 7.9 7.8 1.5

2010 19 17 19 4
2011 31 27 30 9
2012 23 21 22 3
2013 20 20 19 6
Mean 14.5714 13.3142 14 3.3571

Standard deviation 10.9463 9.8602 10.656 3.0556
P-value 0.016 0.017 0.018

Significant differences were noted for the averages 
over 28 years between N and FFT (p = 0.016), A and FFT 
(p = 0.017), FT and FFT (p = 0.018). During the period 
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1985-1999, no publication had FFT. The dynamic analysis 
of the number of publications over 28 years shows that N, 
A, FT and FFT began to grow from the period 2000-2009 
to 2010, reached the highest value in 2011, and slightly 
decreased over the past two years.

b) Analysis of the Species filter (Tables III and IV)
The total number of publications over 28 years in which 

the H subfilter was mentioned was 150, representing 88% 
of N.

The analysis of the percentage (%) of subfilters in relation 
to N shows that the highest percentage was recorded: in 
2012 for An (30.4%) and in 2010 for H (94.6%). The lowest 
percentage was recorded in 2010 for An (5.3%). 

Table III 
Percentages of subfilters in relation to N, Species filter.

Time period N An H
1985-2013 100 53.3 88
1985-2009 100 15.6 88.9

2010 100 5.3 94.6
2011 100 22.6 93.5
2012 100 30.4 72.9
2013 100 20 70

There were no studies with An in the period 1985-1999. 
The largest number of publications with An was in 2011 
and 2012 (7), and with H in 2011 (29). Only the difference 
between N and the number of publications with An was 
significant (0.013).

Table IV
Analysis of the number of publications with the Species filter, 

in relation to N. 
Time period N An H
1985-2013 172 31 150
1985-1989 0.2 0 0.2
1990-1999 0.2 0 0.2
2000-2009 8.6 1.4 7.6

2010 19 1 18
2011 31 7 29
2012 23 7 17
2013 20 4 14
Mean 14.5714 2.9142 12.2857

Standard deviation 10.9463 2.8662 9.6456
P-value 0.013 ns

c) Analysis of the Sex filter (Tables V and VI)
The highest number of publications over 28 years was 

found for both filters, M and F (112), which represents 
59.8% of N,  followed in terms of value by M (102), 52.8% 
of N, and by F (46), 33.9% of N. 

Table V
Percentages of subfilters in relation to N, Sex filter. 

Time period N M F MF
1985-2013 100 59.3 26.8 65.1
1985-2009 100 62 28 66

2010 100 63.1 31.6 78.9
2011 100 71 29.1 78
2012 100 48 21.8 56.6
2013 100 50 20 55

The analysis of the percentage (%) of subfilters in 
relation to N demonstrates that the highest percentage was 
recorded: in 2011 for M (71%), and in 2010 for F (31.6%) 
and for MF (78.9%). The lowest percentage was found in 
2013 for F (20%).

The number of publications with M was higher than 
that with F, for the entire period of time. During all 
analyzed years, studies with both M and F were performed. 
The differences were significant only between N and F (p 
= 0.019).

Table VI
Analysis of the number of publications, with the Sex filter, 

in relation to N. 
Time period N M F MF
1985-2013 172 102 46 112
1985-1989 0.2 0.1 0.1 0.1
1990-1999 0.2 0.1 0.1 0.1
2000-2009 8.6 5.3 2.3 5.7

2010 19 12 6 15
2011 31 22 9 24
2012 23 11 5 13
2013 20 10 4 11
Mean 14.5714 8.6428 3.7857 9.8428

Standard deviation 10.9463 7.1135 2.998 7.9761
P-value ns 0.019 ns

Discussion
The dynamic evolution of N, A, FT and FFT shows that 

between 1985-2013, so for a period of 28 years, the number 
of studies including these subfilters for the keywords „plant 
supplements AND sport” (PS+S) was important (N=172). 
There was no FFT recorded between 1985-1999. The 
interest in these subfilters began to grow in the period 2000-
2009. The average number of N publications per year was 
the highest in 2011 (31). Of these publications, the number 
of FFT was constantly lower, compared to N, A and FT. 
Thus, the difficulty of access to full text information can be 
noted for these publications without FFT.

The dynamic evolution of H shows that between 
1985-2013, so for a period of 28 years, the number of 
studies including these subfilters for the keywords „plant 
supplements AND sport” (PS+S) was important (150). 
Although animal studies related to the combination of the 
chosen words were also present permanently, their number 
was always lower compared to those with human subjects. 
During the 1985-1999 period, there were no studies with 
animals. The interest in these subfilters began to grow in 
the period 2000-2009, the average number of publications 
with H per year being the highest in 2011 (29). 

In 2013, there were 4 publications with An  (Campbell  
et al.,  2013; Mahmoody et al., 2013; Malardé et al.,  2013; 
Xu et al., 2013) and 14 with H (Basta et al., 2013; Derosa 
G et al., 2013; Gleeson, 2013; Gleeson, Williams, 2013; 
Kaats et al., 2013; Kelly et al., 2013; Kelly et al., 2013; 
Knab et al., 2013; Koncic, Tomczyk, 2013; Lamprecht et 
al., 2013; Malardé et al., 2013; Wylie et al., 2013; Wylie et 
al., 2013; Xu et al., 2013). 

The dynamic evolution of M, F and MF shows that 
between 1985-2013, so for a period of 28 years, the number 
of studies including these subfilters for the keywords „plant 
supplements AND sport” (PS+S) was important (112 for 
MF). The interest in these subfilters began to grow in the 
period 2000-2009, the average number of publications per 
year being the highest in 2011 for all subfilters, M (22), 
F (9) and MF (24). MF values were permanently higher 
compared to M and F. Although there were studies for 
both genders with respect to the combination of the chosen 
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words, the number of studies with M was always greater 
compared to those with F. It is a fact that, in the case of the 
„plant supplements AND sport” keywords, studies having 
both M and F subjects were preferred. 

In 2013, there were 10 publications with  M (Basta et 
al., 2013; Breese et al., 2013; Derosa et al., 2013; Kelly et 
al., 2013; Kelly et al., 2013; Knab et al., 2013; Malardé et 
al., 2013; Wylie et al., 2013; Wylie et al., 2013; Xu et al., 
2013), 4 with F (Derosa et al., 2013; Kelly et al., 2013; 
Lamprecht et al., 2013; Wylie et al., 2013) and 11 with MF 
(Basta et al., 2013; Breese et al., 2013; Derosa et al., 2013; 
Kelly et al., 2013; Kelly et al., 2013; Knab et al., 2013; 
Lamprecht et al., 2013; Malardé et al., 2013; Wylie et al., 
2013; Wylie et al., 2013; Xu et al., 2013).

The evaluation of the relationship between herbal 
supplements and sport demonstrates, by the growing 
number of publications, the interest in this subject, which 
although began to be studied relatively recently, starting 
with 1985, represents a cross-domain issue.

Conclusions 
1. The total number of publications over 28 years is 

important, 172. 
2. The number of FFT publications was low compared 

to N, A and FT publications. 
3. Studies with H prevailed, compared to An, and the 

predominantly analyzed gender was M. 
4. Given the growing number of publications on the 

relationship between herbal supplements and sport, we can 
deduce their importance in sports activity. 
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