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ORIGINAL  STUDIES

Non-specific maximal testing results, under certain training 
conditions, can be associated with roller skiing performances 
during a competitive 5K event

Rezultatele testării nespecifice, la efort maximal, pot fi asociate cu performanța 
sportivului, pe parcursul unui efort maximal specific de 5 km

Ștefan Adrian Martin 1, Roxana Maria Hadmaş 2, Dan Dobreanu 1

1 Physiology Department, University of Medicine and Pharmacy Târgu Mureș, Romania 
2 Community Nutrition and Food Hygiene Department, University of Medicine and Pharmacy Târgu 
Mureș, Romania  

Abstract
Background. Cardiopulmonary analysis, through VO2max testing, can represent the basis of training development.
Aims. Our aim was to demonstrate that non-specific VO2max testing can provide important information regarding cardio-

pulmonary adaptation and its influence over a specific maximal exercise.
Methods. The study group consisted of 8 male XC skiers with international competitive results. During day 1, one single 

VO2max test (T1) was conducted, assessing cardiopulmonary capacity and training periodization over day 1 to day 24. On day 
24, the athletes competed in a specific 5k roller skiing event (T2), confirming individual exercise capacity, based on T1 meas-
urements: VO2max, VE, PetO2, PetCO2, VE/VO2, RER. 

Results. Between T1 – T2, all training sessions were monitored. An increased VT1, during T1 analysis, was related to the 
maximal HR during T2 (p=0.001). Both VT1 (p=0.03) and VT2 values (p=0.03) were correlated with the median pace during 
T2. During T1, the PetCO2 was significantly correlated with the VCO2 determined value (p=0.001), relating an improved CO2 
removal rate. 

Conclusions. Unlike PetCO2 effects on T2 performances, through PetO2 analysis, no similar results were found. Over T1, 
an increased aerobic activity was correlated to an improved pace and effort time during the T2 exercise. Increased VE values, 
along with VO2 and VE/VO2 generated an improved PetCO2 ratio and athletes’ performance, through an enhanced oxygen 
extraction, resulting in an improved T2 time, due to an increased aerobic power, stated in T1.

Keywords: elite, training, performance, exercise capacity

Rezumat
Premize. Analiza cardio-pulmonară, prin testarea maximală la efort, poate reprezenta un punct de pornire pentru dezvol-

tarea, formarea și periodizarea antrenamentului sportiv. Aceasta poate permite aprecierea formei sportive la un moment dat.
Obiective. Obiectivul nostru a fost să demonstrăm că testarea VO2max, în asocierea unui efort nespecific, poate oferi 

informații importante cu privire la capacitatea la efort, adaptarea individuală și evoluția în asocierea efortului maximal specific.
Metode. Grupul de studiu a fost alcătuit din 8 schiori fondiști, cu practică sportivă internațională. Prin metodologia de 

studiu, a fost monitorizat antrenamentul sportiv pe parcursul a 24 de zile. În ziua 1 a fost desfășurată o testare maximală 
VO2max (T1), cu scopul de a determina capacitatea la efort și a iniția programarea antrenamentului sportiv între zilele 2-23. În 
ziua 24, prin intermediul un efort specific, probă de 5 km role, stilul liber, denumit T2, a fost confirmată capacitatea la efort și 
principalii parametrii evolutivi analizați în T1, prin VO2max, VE, PetO2, PetCO2, VE/VO2, RER. 

Rezultate. Între T1 și T2, toate perioadele de pregătire au fost monitorizate. Creșterea VT1, în asocierea analizei T1, a 
influențat semnificativ evoluția FCmax pe timpul T2 (p = 0.01). Valorile VT1 (p = 0.03) și VT2 (p = 0.03) au fost corelate cu 
viteza de deplasare, în timpul T2. Astfel, în asocierea T1, PetCO2 a fost semnificativ corelat cu valoarea determinată VCO2 (p 
= 0.01), stabilind un raport îmbunătățit de eliminare a CO2.

Concluzii. Spre deosebire de efectele PetCO2 asupra performanțelor T2, prin analiza PetO2, nu s-au identificat rezultate 
similare. Peste rezultatele T1, efortul preponderent aerob a fost corelat cu îmbunătățirea performanței în asocierea T2. Valorile 
crescute VE, alături de VO2 şi VE / VO2, au generat un raport PetCO2 îmbunătățit, respectiv o creștere a performanței sportivilor 
printr-o extracție de oxigen îmbunătățită, rezultând un timp T2 îmbunătățit.

Cuvinte cheie: elită, antrenament, performanță, capacitate la efort
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Introduction
Competitive cross-country skiing can reflect different 

qualities of athletes based on the distance and the course 
profile. As a result, several differences can be identified 
regarding the performance of an athlete, between short and 
long distance events (Sandbakk et al., 2011; Bolger et al., 
2015).

The athletic potential can be described through 
functional analysis during different effort stages. As a 
result, the muscle fiber type, capillary density along with 
mitochondrial capacity will influence muscle efficiency. 
During a prolonged effort, skeletal muscle activity can 
be characterized through the anaerobic threshold value, 
the athletes’ ability to maintain oxygen consumption, 
VO2 performance and the maximum volume of oxygen 
(Stellingwerff & Spriet, 2014). From a practical point of 
view, while defining the effort capacity, all the mentioned 
factors will influence the performance during a specific 
competitive effort (Joyner & Coyle, 2008).

High intensity training (HIT) represents a well-known 
method which is implemented in all sports, whether they are 
team, individual or endurance sports (Buchheit & Laursen, 
2013). Training as a winter sports endurance athlete requires 
a comprehensive aerobic capacity (Tønnessen et al., 2015). 
Therefore, aerobic training should be predominant during 
the general training stages, with a transition to anaerobic 
effort during pre-competitive specific activity. The 
anaerobic capacity development is associated with both 
maximum oxygen consumption (VO2max) and increased 
anaerobic threshold (AT). Yet, performance differences 
seem to be related to a well-planned anaerobic capacity, 
as against an increased maximum oxygen consumption 
development (Sandbakk & Holmberg, 2014; Hébert-Losier 
et al., 2017).

An alternative training method involves a volume 
reduction by increasing effort intensity (Stöggl & Sperlich, 
2015). HIT activity seems to generate similar functional 
adaptations to those obtained as a result of aerobic specific 
training (Stöggl & Müller, 2009). Among them, metabolic 
markers, endothelial vascular activity and cardiopulmonary 
improvements, along with morphological and skeletal 
muscle metabolism changes, have similar adaption results 
for the two training methods, under certain recovery 
conditions (Lundgren et al., 2015).

Hypothesis
Cardiopulmonary analysis, through VO2max testing, 

can represent the basis of the training development 
and periodization. Training analysis will reflect the 
individuals’ ability to perform a maximal effort under 
specific conditions. Therefore, through the implemented 
methodology, our objective will be to demonstrate that non-
specific VO2max testing can provide important information 
regarding the cardiopulmonary adaptation and its influence 
over a specific maximal effort. Based on similar changes 
between the specific and non-specific tests, we will try to 
relate the cardiopulmonary results to the specific maximal 
test performances, as a result of a pre-determined training 
program. 

Material and method 
Research protocol
The study is an observational cross-sectional one, 

during the 2017-2018 general training period. The 
following methodology was implemented after obtaining 
the athletes’ acceptance to participate, and the University’s 
Ethical Committee approval to conduct the study. 

a) Period and place of the research
The study was conducted between June - July 2017, in 

Brasov, Romania, where the athletes’ training center was 
found.  

b) Subjects and groups 
The study group consisted of 8 male cross country 

skiers with international competitive activity. In order to 
be included in the study group, clinical medical acceptance 
was mandatory. The medical consent was aimed at 
confirming that the athlete was clinically fit to be included 
in an organized training program. 

c) Tests applied 
A complete training analysis was conducted over 24 

days. The program was initiated at the start of the general 
roller skiing training stage, in the absence of a specific 
skiing climate. The training temperatures were stated 
between 15-20°C.

During the analyzed period (24 days), one single 
VO2max test (T1) was conducted on day 1. Following 
the maximal test (VO2max, T1), we initiated a training 
program between day 2 and day 23, closing the analysis 
with a specific classic roller skiing test (T2), on day 24, as 
shown in Fig. 1.
  

Fig. 1 – The study protocol, detailing the training, recovery and 
testing periods over 24 days

- Maximal exercise testing (VO2max)
One VO2max test (T1) was performed by applying the 

Bruce Maximal Testing Protocol on a running treadmill. 
The testing took place 48 hours after the last training 
session. As part of the testing protocol, food intake was 
standardized 48 hours before the maximal test at 8.6 g/kg 
carbohydrates, 1.9 g/kg protein and 1.2 g/kg fat. 

The cardiopulmonary test was performed using 
Cosmed Quark CPET (Rome, Italy) equipment, Cosmed 
F150 Ergometer (Rome, Italy) and Polar H7 Bluetooth 
CardioFrequency Meter. The equipment calibration took 
place at the start of each test with known O2 (16%) and 
CO2 (5%) concentrations. The flow meter was calibrated at 
the start of each test using a Cosmed Syringe (3L). Based 
on the paper objective, different functional categories 
were used to describe the athletes’ exercise capacity. 
Among them, relative VO2 (oxygen volume, ml/min/
kg) and absolute VO2 (oxygen volume, ml/min), VT1 
(ventilatory threshold 1, b/min), VT2 (ventilatory threshold 
2, b/min), VE (ventilation, L/min), VE/VO2 (ventilatory 
equivalent for oxygen, ml/min) and VE/VCO2 (ventilatory 
equivalent for carbon dioxide, ml/min) were included 
as performance parameters. The respiratory frequency 
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(Rf, b/min) along with VT (tidal volume, L/min), VCO2 
(carbon dioxide production, ml/min), PetO2 (end-tidal 
oxygen tension, mmHg), PetCO2 (end-tidal carbon dioxide 
tension, mmHg), HRmax (maximum heart rate, b/min), tHR 
(theoretical maximal heart rate, b/min) %HRmax (percent 
of the maximum heart rate, %) EEt (minute energy 
consumption during effort, kcal/min), CHO (carbohydrate 
metabolism, %) and Fat (fat metabolism, %) were all 
included as functional parameters. 

As a result of T1 (VO2max), 5 cardiovascular training 
zones (Zones 1-5) were created by using the percentage of 
the determined maximal heart rate values. Training Zone 
1 (55-75% of HRmax) and Zone 2 (75-85%) were used as 
aerobic exercise zones. Zone 3 (85-90%) represented a 
mixed exercise zone, while Zones 4 (90-95%) and 5 (95-
100%) were implemented as anaerobic exercise zones 
(Seiler & Tonnessen, 2006).

- Training analysis 
Following the VO2max testing, a training program 

was implemented between day 2 and day 23, including 
14 roller skiing sessions, 10 cycling, 11 trail running 
and 4 Nordic walking sessions. During the 31 training 
sessions, the athletes covered a median distance of 950.6 
km in 3.507 minutes. Of all the trainings, 2 sessions per 
day were conducted on 12 different days, while 1 single 
training session per day was conducted on 7 different days. 
During 3 of the 23 training days, no training sessions were 
scheduled.

Training analysis (days 2-23) was documented in a 
Microsoft Excel database. Using Polar V400 and Polar 
H7 Bluetooth CardioFrequency Meter, the following 
parameters were monitored: effort time (minutes), distance 
(km), heart rate (HR, b/min), positive altitude (+meters) 
and negative altitude difference level (-m), along with the 
HR value in the following 5 exercise zones (55-100% of 
HRmax), in order to confirm the training objective.

- Classic roller skiing test
During the 24th day, a specific roller skiing test (T2) was 

performed. No training sessions were scheduled 48 hours 
before the specific test (days 22 and 23) in order to minimize 
the impact of fatigue on the obtained results. The athletes’ 
food intake was standardized 48 hours before the test at 
a similar quantitative and qualitative value. Macronutrient 
consumption was set at 8.6 g/kg carbohydrates, 1.8 g/
kg protein and 1.2 g/kg fat 24 hours before the test. No 
medication was administered prior to effort. 

The test involved competing in a classic roller skiing 
event over a 5 kilometer track (385 meters positive altitude 
difference; no negative altitude difference level). The start 
of the effort was programmed at 30 second intervals. The 
time was recorded digitally (hh:mm:ss) by recording the 
time needed to perform the distance, from the start (point 
a) to the finish (point b) of the track. Using the Polar V400 
and Polar H7 Bluetooth heart rate monitor, the following 
parameters were measured: total exercise time (minutes), 
distance (km), speed (km/h), altitude difference gain, heart 
rate (HR, b/min), and the HR value in the following effort 
zones: Z1-Z5 (55-100% of HRmax).

d) Statistical processing
Statistical analysis was performed using the GraphPad 

Prism 5.0 software. Standard deviation (SD), coefficient 

of variation (CV%), and median values were used in the 
descriptive analysis. The Normality D`Agostino & Pearson 
test was applied, while several correlations between two 
different or similar parameters, analyzed during T1-T2, 
were obtained by applying the Spearman test and one 
sample t test. A p value of <0.05 value was considered 
statistically significant, with the confidence interval (CI) 
assigned to a standard value of 95%.

Results
Maximal exercise testing analysis (VO2max)
The maximum volume of oxygen was measured at 68.12 

ml/min/kg. Following the test, VT1 was measured at 152.5 
b/min, while VT2 reached 189 b/min. During the test, the 
median heart rate reached 97.97% of the theoretical HRmax. 
Due to an increased heart rate percentage, VO2/HR ratio was 
stated at 22.48 ml/b/min. VE was monitored at a median 
value of 90.2 l/min, with a determined VT of 2.13 L/min and 
37.42 b/min respiratory frequency. VE/VO2 was measured 
at a median value of 25.01, while VE/VCO2 reached 27.09. 

During the test, the energy expenditure was estimated 
at a median value of 17.54 kcal/min. Based on the RQ 
evolution, 32.17% of the energy use was attributed to fat 
metabolism, while 67.82% was attributed to carbohydrate 
metabolism. Further on, the end-tidal oxygen tension was 
measured at 104.2 mmHg, while end-tidal carbon dioxide 
tension reached 40.97 mmHg during the VO2max test. 

Training analysis
In training, the roller skiing sessions were conducted in 

1128 minutes over 366.8 kilometers, at a median heart rate 
of 63.10% of HRmax. The cycling sessions were conducted 
over 428.5 km, unlike roller skiing which reached 366.8 
km distance (p=0.07). During the cycling training sessions, 
the athletes reached a median training time of 1168 minutes 
(p>0.05), performed at 55.89% of HRmax, compared to 
the roller skiing training, performed at 63.10% of HRmax 
(p=0.01). The trail running sessions were programmed in 
693.3 minutes of exercise, over 127.5 km distance. The 
median heart rate percentage reached 65.7% of HRmax, 
representing the most elevated HR%, compared to cycling 
(p=0.01) and roller skiing values (p=0.01). Nordic walking 
sessions were performed over 406.8 minutes, reaching 
only 44.05 km distance. The median HR during the Nordic 
walking sessions was measured at 60.14% of HRmax, being 
lower than the running HR% (p=0.01), but higher than the 
cycling HR% (p=0.08). 

As part of the training report, no more than 1.293,38 
minutes of exercise (36.88%) were conducted in training 
zone 1, while 1.157,66 minutes (33.01%) were completed 
in training zone 2. Further on, during training, 688.42 
min (19.63%) were conducted in exercise zone 3, with a 
reduction for training zone 4 to a median time of 138.17 
min (3.94%), while 137.82 min (3.93%) of the total training 
time were conducted in training zone 5. During general 
analysis, aerobic training was performed over 2.451,04 
min, representing as much as 69.89% of the entire activity 
that was conducted between the first tests (T1) (day 1 of 
24) and the second tests (T2) (day 24 of 24). 

Classic roller skiing test analysis
T2 evolution had a median run time of 21.36 minutes 

over a 5 km distance. The median speed was monitored 
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at 13.40 km/h, while the maximum speed reached 22.80 
km/h. Based on the test analysis, the median HR value, 
during T2, reached 92.8% of HRmax, being statistically 
different from the T1 median HR% value (p=0.03) (Fig. 2). 

Fig. 2 – Differences in the HRmax value monitored during T1 and 
T2 (p=0.03), presented as median values+ range

As a result, 83.52% of the exercise was conducted 
between 95-100% of HRmax, representing the exercise zone 
5, as shown in the descriptive data illustrated as median, 
minimum and maximum values, in Table I.

The race time was statistically related to HR evolution 
during the exercise (p = 0.01, r = -0.87, 95%CI = -0.96 to 
-0.59). Improved testing performances were related to an 
elevated speed (p = 0.01, r = 0.97, 95%CI = 0.91 to 0.99) 

and a reduced track time throughout conducting a constant 
effort, from point a to point b, at a value between 90-100% 
of HRmax (p = 0.01, r = -0.98, 95%CI = - 0.99 to -0.94). A 
lower T2 time, as against an improved T2 time, was related 
to a reduced HR range, stated between 85-90% of HRmax 
(p=0.01, r= - 0.85, 95%CI = -0.96 to -0.44).

Table I 
Roller skiing testing (T2) descriptive analysis, 

illustrated as median, minimum and maximum value

Training related data Median Range
Minimum Maximum

Distance, km 5 5 5
Time, min 21.36 20.40 23.75

Positive difference level, m 386 386 386
Speed, km/h 13.40 12.30 22.80

%HRmax 92.80 89.30 98.85
Z5, % 83.52 14.66 99.85
Z4, % 8.79 0.09 76.06
Z3, % 3.78 0.01 9.22
Z2, % 0.39 0.01 3.14
Z1, % 0.02 0.01 0.33

An increased VT1, during T1 analysis, was related to the 
athlete’s maximal HR during T2 (p = 0.01, r = 0.84, 95%CI 
= 0.52 to 0.95). Withal, both VT1 (0.03, r=0.60, 95%CI 
=0.05 to 0.87) and VT2 values (p = 0.03, r = 0.60, 95%CI = 
0.02 to 0.87) were significantly correlated with the median 
pace during T2. Over T1, the monitored VE values were 

Table II 
Training influence over the specific 5k roller skiing competition test

Proposed parameters Statistical results
General training 

(days 2-23) 
Median value

(range)
T2 performance 

parameters
Median value

(range) p r 95% confidence interval
Upper Lower

Training in Z1,% 36.88 
(0 – 146.6)

Time, s 21.36 
(20.5 – 23.7 ) 0.01 -0.90 -0.97 -0.67

%HRmax
92.80 

(89.3 – 98.8) 0.01 0.99 0.98 0.99
Average speed 

km/h
13.40 

(12.3 – 15.1) 0.01 0.98 0.95 0.99
Maximum speed 

km/h
22.80 

(19.8 – 26.2) 0.01 0.98 0.93 0.99

Training in Z2,% 33.01
(0 – 48.334)

Time, s 21.36 
(20.5 – 23.7 ) 0.96 -0.01 -0.58 0.56

%HRmax
92.80 

(89.3 – 98.8) 0.12 -0.46 -0.81 0.15
Average speed 

km/h
13.40 

(12.3 – 15.1) 0.40 -0.26 -0.72 0.36
Maximum speed 

km/h
22.80 

(19.8 – 26.2) 0.26 -0.37 -0.76 0.28

Training in Z3,% 19.63
(0 – 22.93)

Time, s 21.36 
(20.5 – 23.7 ) 0.05 0.56 -0.01 0.85

%HRmax
92.80 

(89.3 – 98.8) 0.01 -0.87 -0.96 -0.60
Average speed 

km/h
13.40 

(12.3 – 15.1) 0.01 -0.80 -0.94 -0.42
Maximum speed 

km/h
22.80 

(19.8 – 26.2) 0.01 -0.87 -0.96 -0.60

Training in Z4,% 3.94 
(0.86 – 17.55)

Time, s 21.36 
(20.5 – 23.7 ) 0.01 0.94 0.80 0.98

%HRmax
92.80 

(89.3 – 98.8) 0.01 -0.69 -0.90 -0.20
Average speed 

km/h
13.40 

(12.3 – 15.1) 0.01 -0.83 -0.95 -0.49
Maximum speed 

km/h
22.80 

(19.8 – 26.2) 0.01 -0.76 -0.93 -0.34

Training in Z5,% 3.93
(0 – 17.55)

Time, s 21.36 
(20.5 – 23.7 ) 0.01 0.89 0.67 0.97

%HRmax
92.80 

(89.3 – 98.8) 0.04 -0.58 -0.86 -0.02
Average speed 

km/h
13.40 

(12.3 – 15.1) 0.01 -0.74 -0.92 -0.29
Maximum speed 

km/h
22.80 

(19.8 – 26.2) 0.01 -0.66 -0.89 -0.14
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significantly correlated with the oxygen volume (p=0.01) 
and the carbon dioxide excretion ratio (p=0.01). Therefore, 
a significant statistical relationship was established between 
the determined VE (p=0.03, r=0.62, 95%CI = 0.88 to 0.07), 
VO2 (p=0.01), VCO2 (p=0.01), during T1, and the indi-
vidual’s capacity to perform during T2 in exercise zone 5. 

During T1, the PetCO2 was significantly correlated 
with the VCO2 determined value (p=0.01), relating an 
improved CO2 removal rate. Unlike PetCO2 effects on T2 
performances, through PetO2 analysis, no similar results 
were found (p≥0.05). 

An increased training time (CV=15.79%) within the 23 
day period was associated with an improved effort time 
during T2 (p=0.01). Based on the analysis, training in 
effort zones 3 (85-90% of HRmax) and 4 (90-95% of HRmax), 
unlike training in effort zones 1 and 2 (55-85% of HRmax), 
was associated with an impaired pace during T2. Improved 
performances, based on T1 analysis, were related to an 
increased pace (speed) and HR% during T2. However, this 
adaptation was monitored as a result of the general aerobic 
training, in association with short intensive activity, within 
the 23 day training period, as shown in Table II.  

Discussion
During many recent studies, different testing protocols 

have been applied to provide additional data regarding the 
effort capacity (Losnegard & Hallén, 2014a).

The main training objective during a specific effort will 
offer important information in order to choose a medium-
long term testing protocol. The main differences between 
different types of physical activities are related to the 
fact that each one involves different functional demands 
(Hébert-Losier et al., 2017). Applying the correct protocol 
will simulate event-specific physical demands under 
different conditions. In contrast to this hypothesis, we 
managed to conduct and obtain important data regarding 
a non-specific maximal test and its interpretation over a 
specific maximal activity.

Training impact on specific exercise performances
Through the obtained results, we can confirm that 

increased aerobic training, as opposed to general anaerobic 
effort, can induce an enhanced performance through an 
improved effort capacity. According to Stangier et al. (2016), 
conducting both running and cycling training sessions during 
a general training period, at 50-60% of HRmax, can generate a 
positive effect on the aerobic capacity. 

In our study protocol, both cycling and running were 
included as training sessions, along with roller skiing and 
Nordic walking training. Of the programmed activity, 
roller skiing and trail running sessions represented both 
low intensity and high intensity training methods, while 
cycling and Nordic walking sessions were used only 
as aerobic training activities. Through our findings, we 
confirm that all of them, being part of the training program, 
had an important role in achieving the main objective. Yet, 
the results of Ateş & Çetin (2017) illustrate improvements 
during roller skiing training, unlike other training methods. 
In our study, an increased aerobic activity over the 23-
day training cycle was significantly correlated with the 
athletes’ ability to perform in exercise zone 5, generating 
an improved pace during T2 testing. As a result, we believe 

that high volume and moderate intensity training, combined 
with inappropriate recovery periods, can have an opposite 
effect on the athletes’ capacity during high intensity activity, 
similarly to the outcomes of Seiler & Kjerland (2006). 

T1 results were related to the actual T2 performances, 
contrary to the results of Losnegard & Hallén (2014b), 
who found similar improvements but during submaximal 
effort, as against maximal activity. However, we obtained 
important results regarding the cardiopulmonary evolution 
and the athletes’ specific effort performances that can 
influence O2 extraction as described by Boushel et al. 
(2014), during maximal activity.

VO2max test as a performance predictor in specific 
exercise

The highest aerobic power is measured in cross-country 
skiing athletes, compared to any other sport. Both absolute 
(L/min) and relative aerobic power values (ml/min/kg) 
are very important in the activity outcome, as described 
by Holmberg (2015). Unlike the median values measured 
in our study, at 68.71 ml/min/kg, values up to 90 ml/min/ 
kg can be measured in different training stages of elite 
cross country skiers, as seen in the paper of Sandbakk & 
Holmberg (2014). 

From a practical point of view, the aerobic power will 
be proportional to the maximum volume of oxygen, as 
shown in our results through the aerobic power results. 
The method of analysis is of particular importance, as 
shown by Sandbakk et al. (2016). In the current paper, due 
to unavailable equipment, the VO2max test was performed 
on a running treadmill, unlike the tests performed in 
other studies by using a specific roller skiing treadmill. 
Published papers regarding the comparison of the two 
testing methods presented differences in the determined 
VO2max values (Vergès et al., 2006). Therefore, our results 
regarding cardiopulmonary evolution can be compared 
with the partial outcomes of the treadmill testing presented 
by Losnegard & Hallén (2014b). According to the results 
of Losnegard & Hallén (2014b), during a treadmill running 
test, the measured VO2 value will be higher as opposed to 
the one recorded during specific cross-country roller skiing.

Both aerobic and anaerobic capacity defines the athletes’ 
performance during specific or general effort. Based on our 
findings, PetCO2 evolution over the T1 test was used as an 
important prediction factor for the CO2 excretion rate. Unlike 
this outcome, Larsson et al. (2002) and Stöggl et al. (2017) 
did not illustrate a direct relationship between the athletes’ 
performance and PetCO2 evolution during laboratory tests. 
In our analysis, PetCO2 and VE/VCO2 evolution, during T1, 
was significantly correlated with the median pace during T2, 
unlike in the paper of Hébert-Losier K et al. (2017), which 
failed to link the laboratory test results with the specific 
exercise performances. An elevated ventilation was strongly 
related to a lower VT measurement and an increased VO2 
value, establishing a strong correlation with the median HR 
value during T2. However, an increased heart rate during T2 
was related to both an improved effort zone 5 performance 
and an elevated pace during the effort. As a result, VT1 
measurement was related to an increased VE, which was 
associated with an important rise in VO2 and a proper adapted 
PetCO2, during T1, generating an important influence on the 
athletes’ capacity during T2 maximal exercise. Yet, Verges 
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et al. (2003) illustrated a similar hypothesis, but without 
any differences regarding lactate production during the two 
tests. The main differences regarding aerobic power were 
identified during the specific test as opposed to the indoor 
running test.

Conclusions  
1. Through VO2max testing, the cardiopulmonary 

non-specific analysis represents an important method used 
to analyze functional and individual performance.

2. The actual impact of training on a high intensity 
exercise evolution is related to aerobic training, during a 
medium period of time, which, in our analysis, was stated 
at a 65% aerobic exercise. 

3. During T1, an increased aerobic activity was 
correlated with an improved pace and exercise time over 
T2. However, an increased VE value, along with VO2 and 
VE/VO2, generated an improved PetCO2 ratio and athletes’ 
performance, through an enhanced oxygen extraction, 
resulting in an improved T2 time, due to an increased 
aerobic power, stated during the non-specific testing. 

4. Proper cardiopulmonary development, based on 
a well-established ratio between ventilation, oxygen 
volume, oxygen extraction and CO2 removal rate, during a 
non-specific maximal test, related the athlete’s capacity to 
perform over a high intensity specific exercise.
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Abstract
Background. Specialists draw attention to the alarming incidence of type 1 diabetes mellitus during childhood, registering 

over 140,000 young people with this disease in Europe. 
Aims. The aim was to explore a strategy based on motor, psychological, social and nutritional interventions addressed to 

children with type 1 diabetes mellitus, besides specific medical care, in order to improve their overall well-being.
Methods. This study comprised 11 children aged between 5 and 12 years and their families. For the motor intervention, the 

experiment included extracurricular physical activity once per week. The assessments consisted of Matorin and Eurofit tests. 
For the psychological intervention, our goal was to identify the emotional challenges that children with diabetes had to face. In 
this respect, the Man test was applied. For the social intervention, we conducted a social survey based on two questionnaires: 
one for the parents of children with diabetes, and one for the classmates of a child. For the nutritional intervention, counseling 
sessions for parents were conducted. The nutritionist’s reports and the medical records were analyzed.

Results. The applied physical exercises were the only extracurricular physical activity performed by the subjects, with 3 
exceptions. Ninety percent of children drew the entire silhouette, 10% drew only the torso. The parents rarely faced social 
problems. The report on nutritional counseling activities highlighted a major difficulty in carrying out this approach. 

Conclusions. The strategy was effective in fulfilling the specific medical diabetes care and indirectly increasing the well-
being of the subjects. 

Keywords: diabetes, children, physical activity.

Rezumat
Premize. Specialiştii atrag atenţia asupra incidenţei alarmante a diabetului zaharat de tip 1 la copii, înregistrându-se peste 

140.000 de tineri cu această afecţiune în Europa.
Obiective. Obiectivul principal al acestui studiu a fost de a explora o strategie interdisciplinară bazată pe intervenţii de ordin 

motric, psihologic, social şi nutriţional, adresată copiilor cu diabet zaharat tip 1, alături de îngrijirea medicală de specialitate, 
în vederea creşterii calităţii vieţii acestora.

Metode. Cercetarea a inclus 11 copii, cu vârste cuprinse între 5 şi 12 ani şi familiile acestora. Pentru intervenţia motrică, 
experimentul a presupus desfăşurarea de activităţi motrice extracurriculare o dată pe săptămână. Evaluarea s-a realizat prin 
intermediul testelor Matorin şi Eurofit. Pentru intervenţia psihologică, scopul nostru a fost de a identifica dificultăţile de natură 
emoţională cu care se confruntă copilul cu diabet. În acest sens, a fost aplicat testul Omului. Pentru intervenţia socială, s-au 
desfăşurat două anchete pe bază de chestionar: una adresată părinţilor copiilor cu diabet şi alta adresată colegilor de clasă ai 
unuia dintre subiecţii cercetării. Pentru intervenţia nutriţională, au fost organizate şedinţe de consiliere şi analizate rapoartele 
elaborate de către nutriţionist.  

Rezultate. Programul de exerciţii fizice aplicat a constituit singura formă de activitate extracurriculară desfăşurată de către 
subiecţi, cu excepţia a 3 dintre aceştia. Nouăzeci la sută din copii au desenat corpul în întregime, iar 10% au desenat numai 
torsul. Părinţii au întâmpinat rar dificultăţi sociale. Raportul privind consilierea nutriţională a evidenţiat o dificultate majoră în 
implementarea acestei direcţii de intervenţie.

Concluzii. Strategia de intervenţie interdisciplinară aplicată a fost eficientă în ceea ce priveşte atingerea obiectivelor de 
ordin medical, specifice diabetului şi, indirect, a determinat creşterea calităţii vieţii subiecţilor. 

Cuvinte cheie: diabet zaharat, copii, exerciţiu fizic.
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Introduction
Worldwide specialists draw attention to the alarming 

incidence of diabetes during childhood, as this autoimmune 
disorder occurs more often between 0 and 4 years old 
(Green & Patterson, 2001). Statistics show that in Europe, 
over 140,000 people suffer from type 1 diabetes mellitus 
(T1DM). Under the age of 25, there are as many or even 
more, according to estimates, because no updated record 
exists in this respect. Regarding children diagnosed with 
T1DM in Romania, it is known that there are almost 3,000 
medically recorded cases (Moraru et al., 2008) and up to 
2,000 unrecorded cases.

Facing the challenge of T1DM at early ages requires 
complex treatment for good diabetes management and 
changes in the lifestyle of the whole family. Besides the 
specific therapy involving insulin dependence, diet and 
physical activity, children with diabetes must cope with 
social issues linked to their possibilities of taking part in 
different activities alongside their peers (Sherrill, 2004). 
The topic of T1DM is even more complex, since medical 
references emphasize the comorbidities that an individual 
with chronic disease may develop throughout life. Among 
the diabetes complications, Nathan (1993) mentions 
the following: peripheral and autonomic neuropathy, 
silent ischemia, cardiac arrhythmia and sudden death. 
Hypoglycemia unawareness during the night, also known 
as the “dead-in-bed syndrome”, is the cause of sudden 
unexplained deaths of young people with T1DM (Secrest 
et al., 2011).

Evidence claims that regular physical activity improves 
health and well-being in T1DM individuals, leading them 
to achieve the targeted lipid profile, body composition, 
fitness and glycemia goals (Quirk et al., 2014). Authors 
such as Bachmann et al. (2016) recommend physical 
activities for T1DM children after they are trained on how 
to fight and manage blood glucose fluctuations.

Although physical activity is recognized to have 
essential advantages for T1DM patients, most children 
tend to have a less active lifestyle. Hypoglycemia that may 
occur both during and after physical exercise is closely 
linked to physical activity. Thus, the fear of an uncontrolled 
decrease in the blood glucose levels influences the 
involvement of T1DM children in sports activities (Riddell 
et al., 2017) and may lead to a sedentary lifestyle. Repeated 
hypoglycemic episodes generate anxiety, depression, low 
self-esteem, limitations in daily activities and social issues 
due to school absenteeism (Alvarez-Guisasola et al., 
2010). These aspects are reflected in the overall well-being 
of T1DM children and their quality of life. Moreover, each 
family member will be emotionally affected and disturbed 
by the health state of their relative. 

Objectives
The aim of the study was to explore an interdisciplinary 

strategy based on motor, psychological, social and 
nutritional interventions, addressed to children with type 
1 diabetes mellitus, besides the specific medical care, in 
order to achieve a good diabetes management without 
major oscillations of glycemia values and indirectly to 
improve the overall well-being.

Hypothesis
The study hypothesis was that applying an 

interdisciplinary intervention to children with type 1 
diabetes mellitus would allow avoiding hypoglycemia 
episodes due to physical exercise and would lead to educate 
young patients for embracing an active way of living, in 
order to increase their quality of life. 

Material and methods
Research protocol
This study was designed as a pilot research that could 

be developed and applied for European funds within the 
Erasmus + Sport program and H2020 projects. The entire 
strategy was planned with the diabetes medical care and 
was structured into four components: motor, psychological, 
social and nutritional.

The research complied with the World Medical 
Association Declaration of Helsinki (1). The legal 
guardians of the children gave their written consent for 
the participation of the subjects in the project activities, 
the processing of personal data and the publication of 
results. The research protocol was supervised by a medical 
specialist in pediatric diabetes care (VM subj). The Ethics 
Committee of UNEFS Bucharest approved this study 
involving human subjects (893/21.03.2016).

a) Period and place of the research
The research took place at the National University 

of Physical Education and Sports from Bucharest, in 
collaboration with DiabNutriMed Clinic of Diabetes, 
during 2014 - 2016.

b) Subjects and groups
The strategy involved 11 children with T1DM, aged 

between 5 and 12 years (8 boys and 3 girls), from the 
DiabNutriMed Clinic of Diabetes in Bucharest. Their 
medical history showed that they had unbalanced diabetes 
and repeated severe fluctuations in blood glucose levels 
when they were included in the study. Also, their treatment 
was focused only on insulin therapy and blood glucose 
control, neglecting physical activity, psychological 
challenges, healthy diet and social interactions.

Their families, adults aged 35 to 45 years, were also 
engaged in the research. Eleven parents (3 fathers and 
8 mothers) participated in our study, 3 of the mothers 
working as social personal assistants for their children.

c) Tests applied
For the motor intervention, the designed experiment 

included leisure activities, with physical activity once per 
week (Urzeală, 2014). The applied program was based on 
moderate-intensity aerobic exercise performed for 1 hour 
to 1 hour and a half, varying according to blood glucose 
levels. The physical activity sessions included dynamic 
games, dance, gymnastics and body expression, all of them 
tailored to the metabolic reactions of children. For safety 
reasons, fresh fruit juice, carbohydrate products with fast 
and slow absorption, still water and dextrose tablets were 
made available to children. Pre-, intra- and post-effort 
blood glucose levels were measured and registered for 
each subject. Depending on those values, snacks were 
provided to avoid hypoglycemia. Two assessments, initial 
and final, were conducted at the beginning and at the 
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end of the motor intervention, consisting of the Matorin 
test and the Eurofit Test Battery. A major difficulty was 
encountered in organizing the physical exercise program, 
because of the children’s timetable and extracurricular 
activities, the parents’ professional duties and the distance 
to cover to get to UNEFS in rush hours. These issues led to 
only one physical activity per week, on Saturdays, but each 
subject was given individual recommendations about what 
to perform at home, at least twice a week.

For the psychological intervention, our goal was 
to identify the emotional challenges that children with 
diabetes had to face. For this purpose, the Man test (Draw 
yourself!) was applied (Verza, 2004). Children received a 
piece of paper and were asked to draw themselves. With 
the support of a psychologist from UNEFS, we described 
the emotional aspects revealed by analyzing each body 
limb drawn (Urzeală & Bejan, 2016).

For the social intervention, we conducted a social 
survey based on two questionnaires: one addressed to the 
parents of T1DM children, and the other addressed to the 
classmates of a subject with type 1 diabetes mellitus (AND 
subj) that was part of our group. In this study, the analysis 
of the items was presented only partially, as considered 
relevant for the global pictures of the interdisciplinary 
strategy. The questionnaire for parents was designed by us 
and included 19 items grouped on three main directions: 
the child’s functional independence, his/her social 
integration and the support from healthcare services. The 
respondents were asked to express their opinions relating 
to different social contexts (Urzeala & Teodorescu, 2015). 
For the social integration issues of T1DM children, our 
intervention considered only one of the subjects, namely 
a boy (AND subj) facing the need to be understood by his 
classmates. In this respect, 18 healthy children (aged 6-7 
years) matched for age and the school grade, participated 
in the research. The classmates of the T1DM child 
filled out a questionnaire with 12 items concerning: the 
involvement of their peer in physical education lessons; 
team building and choosing the practice partner; the pupils’ 
opinions about the different lifestyle of their peer. Items 6 
to 9 allowed creating Moreno matrices, which emphasized 
the axiological relationships expressed during the physical 
education lessons.

For the nutritional intervention, 10 nutritional 
counseling sessions for parents were conducted by a 
nutritionist from the “Anamaria Iulian” Individual Medical 

Practice in Bucharest, while the T1DM children were 
performing physical activities. These activities aimed to 
raise parental awareness of the energy value of different 
foods, so that they could choose the healthiest products. In 
this regard, our references are based on the report drawn up 
by the nutritionist.

Medical care was provided by the children’s diabetes 
physician (MV subj) from DiabNutriMed Clinic of 
Diabetes in Bucharest. The specialist watched the subjects 
24 hours a day and monitored their blood glucose levels 
using modern telemedicine devices (Continuous Glucose 
Monitoring System, insulin pumps, Night Scout platform), 
preparing reports for each patient. In this study, we present 
the case of a girl (AT subj) using an Omnipod wireless 
insulin pump.

d) Statistical processing
Data analysis was performed using Microsoft Office 

Excel 2007. For motor assessment, the mean, standard 
deviation and paired t-test were calculated. For the 
questionnaires, a percentage analysis and Moreno social 
matrices (Neculau, 2007) were performed, also calculating 
the group cohesion index (Dragnea, 2006).

Results
The participating subjects (Table I), aged between 5 and 

12 years (mean: 8.9 years), were normal weight children, 
without body composition problems. Their average Body 
Mass Index (BMI) was 17.80, indicating good control of 
their body weight, according to age.

The patients had no other health issues or diabetes 
complications, with only one exception, a gluten allergic 
patient (NC subj). They were not registered with medical 
exemptions from the physical education lessons, being 
encouraged by their physician to participate in sports 
activities. Children’s involvement in physical exercise was 
facilitated by the use of Dexcom Platinum G4 Continuous 
Glucose Monitoring System (CGMS) (7 subjects). Only 
3 children used insulin pumps - 1 wireless (AT subj) and 
2 wire pumps. The physical activity program organized 
within our project was the only extracurricular physical 
activity for the subjects, except for 3 boys: 2 practicing 
basketball and 1 performing swimming, as leisure.

Significant improvements were noticed in 4 of the 
applied motor assessments, namely in 2 Eurofit tests 
(Flamingo and tapping), and in the Matorin test (Table II).

Table I 
Children with T1DM participating in the research

No. Subjects’
initials

Age
(years) Gender Weight

(kg)
Height
(cm) BMI CGMS

user
Insulin
pump

Physical
activity

1 AB 8 M 35 140 17.9 yes yes basketball
2 AM 12 F 55 167 19.7 no no none
3 AND 6 M 22 119 15.5 yes no swimming
4 ARC 11 M 43 149 19.4 yes no none
5 AT 9 F 38 160 14.8 yes yes none
6 VE 5 M 20 116 14.9 no no none
7 MM 9 M 30 138 15.8 yes no none
8 NC 5 F 21 119 14.8 yes no none
9 ȘtS 9 M 37 138 19.4 yes yes basketball
10 AR 12 M 51 153 21.8 no no none
11 MP 12 M 54 157 21.9 no no none
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Table II 
Statistics for the motor assessments

Motor 
assessment

Mean T-statistic PInitial Final
Flamingo 13.45 ± 9.05 10.90 ± 8.12 4.81 <0.001
Tapping 19.27 ± 5.04 17.63 ± 6.59 1.82 <0.05
Right turn jump 300.9 ± 59.74 335.90 ± 3.085 3.085 <0.01
Left turn jump 257.27 ± 88.55 290.90 ± 60.73 3.29 <0.01

We focused on the emotional challenges revealed by 
the Man test. Ninety percent of children with diabetes drew 
the entire silhouette and 10% drew only the torso. In 46% 
of cases, the eyes were missing or were small, and 73% 
of subjects drew themselves without ears. Also, 45% of 
children drew the face with no nose, and 55% drew only a 
pointed out nose. There were 10 drawings with wavy, mop 
or neat hair, while the hair was missing in one drawing. 
Fig. 1 illustrates a drawing made by one of the participants 
who showed anxiety and fear of expressing his emotions.

Fig. 1 – Example of drawing made by one of the participants

The social survey revealed that the parents of T1DM 
children had rarely faced social problems related to 
isolation or marginalisation: 29% - to a small extent, and 
71% - not at all (Fig. 2).

Fig. 2 – Attitudes of social rejection felt by the parents

The social survey also showed that the classmates of 
the T1DM child had a tendency to isolate him during the 
physical education classes, and only two options for shared 
motor tasks were recorded (Fig. 3). 

Fig. 3 – Moreno matrices for the child with T1DM in physical 
exercise. 

For this child, the survey evidenced a social status 
index of 0.37 and a group cohesion index of 0.02.

The report on nutritional counseling activities 
highlighted a major difficulty in carrying out this approach, 
because parents fighting against their children’s disease 
were convinced that they were acting properly when 
choosing the diet, and therefore they were reluctant to 
other recommendations. Strong persistence was noted in 
giving their children only the usual food, although they 
understood that certain products were less healthy. Thus, 
an inner conflict arises between the pain generated by the 
child’s lifestyle and the restrictions imposed in the choice 
of food.

The diabetes medical report emphasized that including 
physical activity in the treatment of T1DM children helps 
achieve the glycemia goals and reduce the amount of insulin. 
In this respect, we exemplify the monitoring of diabetes 
for one subject (AT subj), by using the DexCom Platinium 
CGMS, Omnipod wireless insulin pump and Night Scout 
platform in two different days, with and without physical 
activity. We noted that the need for insulin dropped by 0.7 
units on the day the child performed physical activity.

Discussions
The quality of life of the investigated children was 

difficult to measure due to their age and limited functional 
independence related to the caregiving provided by their 
parents. Thus, the research objective was assessed through 
the balanced diabetes obtained during our intervention, 
which was revealed by the medical follow-up. As a result 
of our interdisciplinary strategy, better control of blood 
glucose fluctuations was achieved for all participants, 
which improved their quality of life by allowing them to 
practice sports without any risk, attend all school activities 
(without absenteeism caused by hypoglycemia) and raise 
parents’ awareness of the emotional challenges and social 
issues faced by their children. Furthermore, insulin therapy 
was improved for one subject, which led to good diabetes 
management and consequently to better quality of life.

Motor intervention
It was noticed that children became more active and 

increased their participation in physical activities. During 
the program, their great emotional involvement, strong wish 
to play and win, minor worry for blood glucose levels and 
fewer reported symptoms of blood glucose fluctuations were 
also observed. Regarding our recommendation to perform 
physical training sessions at home, parents recognized they 
had not complied with the individual programs prescribed 
for their children. The subjects generally performed 3 
physical activity sessions per week, with an average 
duration of 60 minutes each (2 physical education classes in 
school and 1 physical activity within our intervention). Even 
so, the American Diabetes Association standards regarding 
the amount of physical activity that T1DM children must 
include in their daily treatment program were not reached. 
An average 60 minutes/day of moderate to vigorous intensity 
aerobic activity is prescribed, with muscle strengthening and 
bone strengthening activities included at least 3 days/week 
(***, 2017).

For children with T1DM, the BMI is not an impediment 
to get involved in physical activity and, since their weight 
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is normal, they do not perceive the sedentary lifestyle they 
have as a threat for their body composition and risk of 
obesity. As studies highlight that intensive insulin therapy 
leads to BMI issues for adults with T1DM (***, 2001), we 
consider it important to educate children to adopt an active 
lifestyle for their future normal development.

The age distribution from 5 to 12 years influenced the 
choice of the instruction contents and the relevance of 
motor assessments. Being a socially harmonious group of 
children before our intervention, their parents refused to 
have them divided into two categories of ages to perform 
various training sessions. Moreover, children preferred to 
play all together, regardless of their age, the older ones 
always helping the younger kids in performing the same 
motor tasks. Physical activity was customized for each 
repetition in accordance with their age, motor skills and 
blood glucose fluctuations. The CGMS proved to be an 
efficient tool in conducting physical activities with the 
investigated subjects and avoiding hypoglycemic episodes.

Psychological intervention - Emotional issues related 
to anxiety, communication difficulties and the worry about 
not disappointing their parents and peers were identified. 
Lawrence et al. (2012) emphasized similar results in their 
studies, explaining that T1DM subjects might face distress, 
depression, anxiety and eating disorders.

Social intervention - Families participating in our 
survey had a social comfort created over time by carefully 
choosing the social group they wanted to join, as a 
protective measure for the child and themselves. 

Even if we conducted team building activities with the 
classmates of the child exposed to social isolation, this 
subject moved to another school the following year. The 
cohesion index was influenced by the fact that the initial 
group matching his school age had been formed a short 
time ago (6 months).

Nutritional intervention - In case of hypoglycemia, 
children preferred to consume the sweets they were used 
to, but not always the healthier ones, even if they had other 
choices. This intervention failed, parents being reluctant to 
accept the proposed nutritional counseling activities. As 
diet is an important factor for the growth process of each 
child, we consider that this intervention has still remained 
unexplored. Bento et al. (2015) also supported in their 
studies the need for food and nutrition education strategies 
in order to enable adult people to recognize and adopt a 
healthy diet for their children and themselves.

Diabetes medical care - Children did not record severe 
hypoglycemia during our interdisciplinary intervention and 
achieved good diabetes management, which was revealed 
by the regular blood analysis specific to this metabolic 
disease. The need for insulin is lower when the T1DM child 
gets involved in physical activity, which was demonstrated 
for one of the studied subjects. This outcome is consistent 
with the American Diabetes Association Standards of Care 
(***, 2017), which have emphasized insulin resistance as 
one of the physical activity benefits for T1DM children. 
Because of the high cost, the young patients with T1DM 
included in our research cannot easily benefit from wireless 
insulin pumps and CGMS as standards of care able to 
ensure proper insulin therapy.

Limitations of the study
The quality of life of the investigated subjects was 

not directly assessed, due to their young age and limited 
functional independence. This can be viewed as a study 
limitation.

Children showed low availability for extracurricular 
activities, which restricted the statistical analysis on the 
differences between boys and girls, preschool and primary 
school subjects. The large range of participants’ age limited 
the analysis of any existing psychosocial differences.

The use of non-standardized tests is another limitation 
of this pilot study, the findings not being presented in a 
totally objective approach. 

Conclusions
1. The applied interdisciplinary strategy was effective 

in improving the quality of life of T1DM children and, even 
if this aspect was not directly assessed, it was reflected in 
the diabetes management that was achieved.

2. The motor, psychological, social and nutritional 
interventions addressed to T1DM children fulfilled the 
specific medical diabetes care and positively interacted, 
which led to an increase in the well-being of these young 
patients.  

3. The physical activity program was also effective in 
combating the participants’ sedentary lifestyle, but it can 
be improved in further studies by adjusting the subjects’ 
compliance and including other kinds of sports (e.g. playful 
outdoor activities or aquatics).

4. Further nutritional intervention must be pursued, 
as the strategy applied in this study did not receive the 
expected echoes from the participating parents. Their poor 
involvement in healthy diet counseling must be countered 
by further educational approaches meant to change the 
eating behaviors of the whole family.

5. The complex therapy of T1DM children should 
address not only insulin dependence, diet and physical 
activity, but also the psychosocial challenges that the 
young patients and their families must face and manage 
throughout life. 
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Abstract
Background. Nutrition is a highly debated topic in athletes, as well as the use of dietary supplements (DS) to improve sport 

performance. However, a proper delimitation must be made between performance athletes (PA) and those interested in sports 
but who do not seek to achieve performance, recreationally active individuals (RAI), as the need for supplementing the daily 
diet with various proteins, carbohydrates, etc. is different.

Aims. The purpose of the study was to identify the preference for certain DS among PA members in sport clubs (active or 
retired athletes) and RAI.

Methods. Standardized questionnaires were distributed to 121 athletes (PA or RAI), 18-50 years old. Men (n=64) and 
women (n=57) answered an anonymous questionnaire containing 16 questions regarding the diets followed and the preference 
for certain DS.

Results. Among the study participants, only in the RAI group types of diet (ovo-lacto-vegetarian or strictly vegetarian) 
other than omnivore were found, PA having a mixed diet, according to their nutritional needs. Vitamins and minerals were the 
most commonly used DS in both categories, followed by carbohydrates. A preference for post-exercise and muscle recovery 
DS was identified in PA, and weight-loss DS were the most frequently used among RAI. 

Conclusions. DS are used both by PA and RAI, but while PA use DS to increase their athletic performance, RAI use DS for 
aesthetic reasons, to improve their body image. If in the case of PA the use of DS is highly recommended for pharmacologic 
reasons, in the case of RAI, the use of DS is often influenced by mass-media and frequently these DS are not chosen correctly, 
according to the type of exercise.

Keywords: diet, dietary supplements, performance athletes, recreationally active individuals 

Rezumat
Premize. Alimentaţia şi utilizarea suplimentelor alimentare pentru îmbunătăţirea performanţei sportive este un subiect 

extrem de controversat în literatura de specialitate. Totuşi, trebuie făcută diferenţa între sportivii de performanţă şi cei care 
practică sportul recreaţional în ce priveşte nevoia suplimentării dietei cu proteine, carbohidraţi, etc. 

Scop. Scopul acestui studiu a fost de a identifica preferinţa pentru utilizarea unor anumite suplimente alimentare de către 
sportivii amatori şi cei de performanţă, legitimaţi în cluburi sportive.

Metode. Au fost distribuite 121 de chestionare standardizate sportivilor amatori şi de performanţă (activi sau retrași din 
activitatea sportivă) cu vârsta cuprinsă între 18-50 de ani. La chestionarul format din 16 întrebări referitoare la dietele urmate 
şi utilizarea suplimentelor alimentare au răspuns sub anonimat 64 bărbaţi şi 57 femei. 

Rezultate. Între participanţii la studiu, doar sportivii amatori au prezentat alte tipuri de dietă decât cea omnivoră (ovo-
lacto-vegetariană sau vegetariană strictă), în timp ce sportivii de performaţă urmează o dietă echilibrată conform cerinţelor 
nutriţionale. Suplimentele alimentare cu vitamine şi minerale au fost cele mai utilizate de către ambele grupe de sportivi, 
urmate de carbohidraţi. La sportivii de performanţă a fost pusă în evidenţă preferinţa pentru suplimente alimentare pentru recu-
perare musculară, iar în cazul sportivilor amatori pentru suplimente alimentare și scăderea în greutate. 

Concluzii. Suplimentele alimentare sunt utilizate atât de către sportivii de performanţă, cât şi de cei amatori, dar în timp ce 
sportivii de performanţă le utilizează pentru îmbunătăţirea performanţei sportive, sportivii amatori le utilizează din motive es-
tetice. Utilizarea suplimentelor alimentare este recomandată sportivilor de performanţă din motive farmacologice, iar alegerea 
suplimentelor alimentare de către sportivii amatori este adesea incorectă, influenţată de mass-media şi neţinând cont de tipul 
de efort fizic depus. 

Cuvinte cheie: diete, suplimente alimentare, sportivi de performanţă, sportivi amatori
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Introduction
Nowadays, more and more people choose to change 

their lifestyle, dreaming of a healthier one. But we cannot 
speak about a healthy lifestyle without referring to sport 
and a balanced diet. Performance athletes (PA) and 
recreationally active individuals (RAI) exercise to achieve 
their goal (to obtain a certain physical appearance or a 
better performance) and often use dietary supplements 
(DS). There are many “specialists” who promote through 
the media various diets and DS to “help” them. However, 
there is a difference between PA and RAI when it comes 
to following a particular diet or using DS, a difference that 
starts with proper counseling. PA registered in sport clubs 
benefit from counseling in sports medicine and nutrition, 
have a balanced diet and use DS with an appropriate 
composition and nutrient amounts, according to personal 
needs.

Problems appear in the case of RAI, who, in order to 
achieve their goal as quickly as possible, usually related 
to aesthetic reasons rather than achieving performance in 
sport, use different DS without benefiting from an expert’s 
advice. Unfortunately, there are many websites on the 
internet that recommend various DS to enhance physical 
performance and to help achieve that much dreamed of 
physical appearance. Few persons question whether these 
recommendations are appropriate for them and forget that 
the main purpose of these sites is product marketing and 
promotion.

Hypothesis
The selection of a certain DS must consider the energy 

needs correlated with the conformational type and exercise 
intensity. PA are usually well informed regarding the 
quality and content of active substances in DS, while RAI 
use mass media information about DS in order to achieve 
the desired physical appearance without knowledge of 
the real needs. RAI usually use weight-loss DS to get the 
desired results much faster.

Material and methods
The purpose of our study was to identify the differences 

between PA and RAI in using DS based on a 16-item 
questionnaire. The study was approved by the Ethical 
Committee of Scientific Research from the University of 
Medicine and Pharmacy of Târgu Mureş, Romania. 

a) Place of the research. The survey was run for 3 
months in gyms from Târgu Mureş city, Romania.

b) Subjects and groups
The questionnaire was completed by 121 subjects - 51 

performance athletes (active or retired from sports) and 70 
recreationally active individuals, aged between 18 and 50 
years. The gender distribution was 53% males and 47% 
females. 

c) Test applied
Participants were asked to fill out a questionnaire after 

being informed about its purpose (the use of DS among 
athletes). The questionnaire was anonymous and freely 
consented to (the decision to complete and return the 
survey was interpreted as an indicator of the consent to 
participate).

d) Data analysis
Data analysis was performed by obtaining the 

percentages of each response (Yes or No) using Microsoft 
Excel.

The differences between age categories and genders 
were analyzed using Kruskal-Wallis test followed by 
Dunn’s multiple comparison test as a post hoc test. T-test 
was used to compare the BMI between athlete groups (PA 
and RAI) of the same gender. All tests were performed 
using Graph Pad Prism 5, differences being considered 
statistically significant if p<0.05.

Results
The first two questions were related to gender and age.
Age distribution among athletes differed. PA were 

mostly under 30 years old (61%), while RAI were aged 
between 30-40 years (~ 40%) or between 40-50 years (~ 
30%). 

Table I
Age distribution (%) by gender and the type of physical 

activity (PA or RAI)

Age categories Men Women
PA RAI PA RAI

18-30 61 61 33 26
30-40 32 35 42 38
40-50 7 4 25 36
>50 0 0 0 0

p* (PA vs. RAI /gender) p > 0.05 p > 0.05
* Kruskal-Wallis and Dunn’s multiple comparison tests

There were no statistically significant differences 
between age groups, regardless of the variable (male PA 
vs. male RAI, female PA vs. female RAI).

The answers to questions 3 and 4 (related to height and 
weight) were used to calculate the BMI [weight (kg)/height 
(m)2]. The results are presented in table II as average ± SD.

Table II
Anthropometric data

Monitored 
parameters

Men Women
PA RAI PA RAI

Weight (kg) 74.25 ± 6.02 75.53 ± 10.12 56.25 ± 7.05 63.02 ± 11.03
Height (cm) 176.25 ± 4.01 175.22 ± 4.49 163.01 ± 8.21 161.51± 7.25
BMI 23.89 ± 1.75 24.59 ± 3.06 21.20 ± 2.15 24.80 ± 4.33
p* p > 0.05 p < 0.05
* t-test

The BMI differences were statistically significant only 
between female PA and RAI. 

The self-perception regarding their inclusion in one of 
the four weight categories (underweight, normal weight, 
overweight, obese) and constitutional type (ectomorph, 
mesomorph or endomorph) was also evaluated (questions 
5 and 6). Most athletes considered themselves as being 
normal weight (85% PA and 64% RAI) and having a 
mesomorph (67% PA) or endomorph (43% RAI) body type. 
Of all participants, 17% considered themselves obese, but 
the inclusion in this weight category was confirmed only in 
5% of the cases taking into account the BMI value.

Question 7 evaluated the number of training sessions/
week. Participants had to choose between 1, 2, 3 or more 
than 3 training sessions/week. Most of the PA declared 
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more than 3 (60%), while RAI reported one (32%) or two 
training sessions (27%).  

The answers to questions 8 and 9 were used to identify 
the type of diet followed by athletes. First (question 8), 
they had to choose between Yes or No to answer if they 
suffered from any diseases requiring a special diet. Only 
2% of RAI gave an affirmative answer. 

Participants were then asked to choose between 
different types of diet: mixed, ovo-lacto-vegetarian, 
strictly vegetarian or other (question 9).  The results (%) 
are presented in Table III.

Table III
The type of diet followed by athletes (results presented as %) 

Type of diet Men Women
PA RAI PA RAI

Mixed 100 100 89 70
Ovo-lacto-vegetarian 0 0 11 18
Strictly vegetarian 0 0 0 12
Other 0 0 0 0

The question 10 (Do you take dietary supplements?) 
was answered by all PA with Yes, unlike the RAI group, in 
which 78% of men and only 29% of women reported the 
use of dietary supplements.

Questions 11-16 evaluated the type of dietary 
supplement used by athletes. They had to choose between 
Yes or No. 

Table IV 
The type of dietary supplement used according to gender 

and the type of physical activity (no. of affirmative answers 
presented as %)

Do you take…..? Men Women
PA RAI PA RAI

DS containing carbohydrates 100 42 100 24
DS containing creatine, arginine, nitric 
oxide donors 37 56 39 9

Weight-loss DS 0 25 0 53
Vitamins and minerals 100 19 100 53
Post-exercise and muscle recovery DS 100 17 100 9
DS containing ephedrine, 
pseudoephedrine, L-carnitine 0 28 0 0

DS containing carbohydrates and post-exercise and 
muscle recovery DS were preferred especially by PA. The 
percentages of PA using DS containing creatine, arginine, 
nitric oxide donors were similar. In the case of RAI, men 
preferred DS containing creatine, arginine, nitric oxide 
donors, while women preferred vitamins and minerals. 
Only RAI mentioned that they used weight-loss DS, 
and 28% of male RAI reported the use of DS containing 
ephedrine, pseudoephedrine, L-carnitine.

Discussion
Most of the PA (men and women) use carbohydrates, 

vitamins, minerals and post-exercise and muscle recovery 
DS, while male RAI use carbohydrates, creatine, arginine, 
nitric oxide donors, ephedrine, pseudoephedrine or 
L-carnitine. Female RAI use mostly vitamins and minerals 
or DS for weight loss. 

PA have a balanced diet which theoretically should 
ensure their daily energy expenditure, and when they 

use DS, these are judiciously selected according to 
their energy needs. For fitness programs that require a 
workout of 30-40 minutes/day (up to 3 days a week) 
without a necessary increase in caloric intake, the energy 
expenditure is between 1800-2400 kcal/day. In the case of 
medium intensity exercise (2-3 h/day, 5-6 times/week) or 
high intensity exercise (3-6 h/day in 1-2 workouts for 5-6 
days/week), the energy needs are much higher, up to 600-
1.200 kcal or more per hour during exercise (Kreider et 
al., 2010). Moreover, in order to prevent gastric discomfort 
during exercise, a meal timetable of 4-6 meals and snacks/
day is recommended.

Daily nutrition of an athlete must benefit from 
carbohydrates and proteins, the percentage and amount of 
carbohydrates depending on exercise intensity and duration. 
In practicing sports that require aerobic exercise, the main 
causes of fatigue are glycogen depletion and dehydration 
due to long-lasting exercise (Briars et al., 2017). Almost 
all athletes consume before exercise a commercially 
prepared high carbohydrate energy bar which contains 
approximately 47-50 g carbohydrates that are oxidized 
in 50-60 minutes (as the body can oxidize 1-1.1 grams of 
carbohydrates/minute or about 60 grams/hour) (Kerksick 
et al., 2008). This is all the energy that RAI need during 1 h 
of exercise, and supplementary energy from the meal they 
eat before workout is not required. In the case of increased 
intensity training, the protein intake should be double than 
the recommended daily dose of 1.5-2.0 g/kg/day in order to 
maintain protein balance (Kreider et al., 2010). The quality 
of proteins is also very important because they are used 
differently in the body, DS that contain whey, colostrum, 
casein, milk and egg proteins being the best choice of 
high quality protein (van Loon, 2014). Carbohydrate 
supplementation improves sports performance, and 
carbohydrate mixtures (monosaccharides - glucose, 
fructose, etc. with fast absorption, or polysaccharides with 
long-time digestion and slow absorption) have a great 
importance, providing a quick but also constant effect over 
time.

Increased preference regarding the use of creatine, 
arginine and nitric oxide donor DS was found especially 
in male RAI. L-arginine is important for the ammonia 
detoxification of the body, through the urea cycle, but it 
also controls the release of several hormones such as 
insulin, glucagon, growth hormone (GH), prolactin and 
catecholamines that influence metabolism. The growth 
hormone is an anabolic hormone which stimulates 
lipolysis and reduces glucose oxidation to maintain blood 
glucose levels, while insulin increases glucose storage, 
as glycogen, in liver and muscle cells. Although all these 
mechanisms enhance exercise performance, there are no 
studies reporting that these DS could have any benefits 
in PA (Bescós et al., 2012). L-arginine supplementation 
induces an increase in capillary density during acute 
anaerobic exercise, but this effect disappears after exercise. 
During anaerobic exercise, oxygen delivery is increased 
through vasodilatation according to different metabolic 
demands. Although muscle capillary density is lower in 
women than in men, during training it increases more in 
women (Pranskunas et al., 2015).

All PA took DS containing vitamins and minerals. 
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Few studies have correlated vitamins with an ergogenic 
effect, but vitamin intake is important for many metabolic 
processes, energy generation from different endogenous 
substances, cell integrity and some neurological processes. 
Among vitamins, the most frequently used are vitamins 
C and E because they reduce muscle damage and, 
hence, shorten the regeneration time between trainings 
or competitions. Omega 3 fatty acids (eicosapentaenoic 
and docosahexaenoic acid) have an important role in 
anabolic processes,  stimulating Leydig cells to produce 
testosterone, an anabolic hormone (Rowell et al., 2018). 

Minerals are also important in numerous metabolic 
pathways as constituents of enzymes and hormones, 
which is why mineral supplementation improves exercise 
capacity. For example, iron deficiency could lead to anemia 
limiting work capacity, while magnesium deprivation 
reduces endurance performance by increasing oxygen 
requirements (Paulsen et al., 2014). Our study also revealed 
that female RAI take vitamins and minerals more often 
than men. Women are exercising for aesthetic reasons and 
most of them have a restrictive diet, so the supplementation 
is justified. Iron has a direct effect on sports performance 
by playing an important role in oxygen transport and 
metabolism both in PA and RAI. A decrease in the iron 
content of mitochondrial cytochromes influences skeletal 
muscle metabolic processes with decreased energy output 
and decreased sports performance. Frequent training 
increases the risk of developing iron deficiency as a 
result of hemolysis. Women in both groups have a higher 
chance of developing anemia by iron depletion as a result 
of the menstrual cycle. An optimal level of iron for both 
groups, PA and RAI, should be monitored before starting 
supplementation to prevent side effects caused by iron. 
Zinc is frequently found in DS because it has an important 
role in regulating metabolism and immune processes, but 
it also influences antioxidant enzymes, being part of the 
structure of superoxide dismutase (Nikolaidis et al., 2012).

Post-exercise and muscle recovery DS are important 
for athletes. The administration schedule is very important 
not only for improving physical performance and delaying 
fatigue, but also for accelerating regeneration. The right 
combination must be chosen according to the exercise type 
and exercise intensity. Protein DS are often consumed by 
athletes even though there are no evidence-based data on 
their benefits (Pasiakos et al., 2014). Restoring glycogen 
deposits in the muscle is essential for PA because it 
directly influences their results, so intake of carbohydrates 
immediately after training will increase glycogen synthesis 
(Burke et al., 2017). Fast-absorption carbohydrates 
with low glycemic index are recommended for quick 
recovery as they induce a lower insulin response; the 
use of a mixture of carbohydrates and proteins seems to 
have a greater beneficial effect but should be consumed 
as soon as possible after exercise (Outlaw et al., 2014). 
The increase in insulin sensitivity can be achieved with a 
mixture of leucine-phenylalanine-tyrosine-carbohydrate 
DS (Nakayama et al., 2018).

Only male RAI admitted that they used ephedrine, 
pseudoephedrine and L-carnitine DS. These are 
considered thermogenic DS and are designed to stimulate 
the metabolism and to promote weight loss (Tinsley et 

al., 2017). Because ephedrine and pseudoephedrine are 
monitored in competition, due to their stimulant activity, it 
is unlikely that PA use such substances.  

PA use and mobilize fatty acid reserves in the adipose 
tissue much more efficiently than sedentary people, and 
a DS used in this regard is L-carnitine, which facilitates 
the transport of free fatty acids to mitochondria for beta-
oxidation and provides a greater amount of energy than 
carbohydrates. In speed sports, special attention must be 
given to the lactic acid produced from anaerobic glycolysis 
causing a pH decrease both in the blood and in the muscles. 
For this purpose, a non-proteinogenic amino acid, beta-
alanine, may be used as a DS. It must be administered a few 
weeks before competition to prevent pH decrease (Baguet 
et al., 2010). Beta-alanine increases the levels of carnosine 
(beta-alanyl-L-histidine) in the muscle, a dipeptide that 
presents a rather important buffer ability. Another way to 
adjust pH is to use sodium bicarbonate. Administration 
of these two DS provides a better buffer capacity, both 
intracellular (beta-alanine) and extracellular (bicarbonate) 
(Sale et al., 2011).

For people who practice sports only to improve their 
appearance, weight is an important issue. It must be 
considered that rapid weight loss may have dangerous 
physiological consequences such as dysfunctions of the 
immune and endocrine systems, bone decalcification, 
hydro-electrolyte imbalances, depression and dysfunctions 
of the nervous system. Dehydration during rapid weight 
loss should be avoided. Longer and more intense training 
produces free radicals that will be neutralized by the use 
of DS antioxidants taken by both PA and RAI. There 
are no experimental studies with conclusive results 
demonstrating that the use of antioxidants would improve 
sports performance. In some cases, they delay fatigue, 
but the effects are accompanied by a decrease in strength. 
The general purpose of antioxidants is to reduce oxidative 
stress, which influences normal enzyme activity, alters cell 
membranes or the structure of DNA. Administration of 
resveratrol reduced exercise performance in low-capacity 
rats; instead, those with increased capacity showed an 
increase in physical performance (Hart et al., 2013; Hart et 
al., 2014). This shows that there is an impact of genotype 
on diet adaptation responses.

Administering caffeine before a competition can also 
have a beneficial role because (it reaches a maximum 
plasma concentration at 30-90 minutes after ingestion) 
(Astley et al., 2018) it improves resistance to exercise, 
stimulates sensitive hormone lipase and releases fatty acids 
that will be used during the exercise. 

Conclusions 
1. DS are a controversial topic today and the 

effectiveness of some is not supported by scientific studies. 
Choosing a DS should be done with caution and taking into 
account the nature of the exercise (aerobic or anaerobic), 
its intensity and the physical fitness of the athlete. 

2. PA are very attentive to their diet, which is adapted 
to their energy needs, but also to the type of DS used and 
the correct administration before, during or after exercise. 

3. RAI are more interested in achieving a certain target 
(weight loss, muscle gain or a certain physical appearance), 
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often abusing of DS (including those for weight loss).
4. In order to use these DS correctly, it is necessary 

to consult a specialist in this area, as mass-media often 
provides incomplete data, promising the desired results in 
a short time.
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Abstract
Background. The health status of the young generation is an important indicator of the well-being for the society and the 

state, which reflects not only the current situation, but also the prospects for the future. The practice of physical activity and 
sport must ensure the formation of healthy and dynamic youth, capable of creative activities, in order to form an integral, crea-
tive and autonomous personality.

Aims. Health status assessment of children, adolescents and conditions of practicing physical exercise and sport.
Methods. A longitudinal descriptive study of pupils’ health status and conditions of practicing physical exercises and sport 

within the pre-university institutions in the Republic of Moldova was carried out.
Results. The complex assessment of pupils’ health status dynamics following the results of prophylactic medical examina-

tions reveals the presence of some deficiencies in physical development. The provision of pre-university institutions with sports 
halls and additional sanitary facilities for practicing sport is precarious, registering significant territorial differences. General 
schools in the Republic of Moldova are provided with sports halls in a proportion of 84.6%. But the possibilities of practicing 
physical exercise and sport in extracurricular activities are limited.

Conclusions. Against the background of an unstable socio-economic situation, characteristic for the development of the 
Republic of Moldova over the last two decades, negative trends in the health status of children and adolescents in all age groups 
have been formed. There is still a problem with the provision of sports halls and sports grounds for practicing physical activities 
in schools in the Republic of Moldova.

Keywords: health status, physical exercises, pre-university institutions, children and adolescents 

Rezumat
Premize. Starea de sănătate a generației tinere este un indicator important al bunăstării societății și a statului, care reflectă 

nu numai situația actuală, ci și perspectivele pentru viitor. Practicarea activităților fizice și sportului trebuie să asigure formarea 
unui tineret sănătos și dinamic, capabil de activităţi creative, în vederea formării unei personalităţi integrale, creative şi auto-
nome.

Obiective. Evaluarea stării de sănătate a copiilor și adolescenților și a condițiilor de practicare a exercițiilor fizice și sportului.
Metode. A fost efectuat un studiu descriptiv, longitudinal al stării de sănătate a elevilor și condițiilor de practicare a 

exercițiilor fizice și sportului în instituțiile preuniversitare din Republica Moldova.
Rezultate. Evaluarea complexă a dinamicii stării de sănătate a elevilor, după rezultatele examenelor medicale profilactice, 

atestă existența unor deficiențe în dezvoltatea fizică. Asigurarea instituțiilor preuniversitare cu săli sportive și dotări sanitare 
adiționale practicării sportului este precară, înregistrându-se diferențe teritoriale semnificative. Școlile generale din Republica 
Moldova sunt asigurate cu săli sportive în proporție de 84,6%. Dar, posibilitățile de practicare a exercițiului fizic și sportului în 
activități extrașcolare sunt limitate. 

Concluzii. Pe fondul situației socio-economice instabile, caracteristică pentru dezvoltarea Republicii Moldova în ultimele două 
decenii, s-au format tendințe negative privind starea de sănătate a copiilor și adolescenților din toate grupele de vârstă. În școlile 
din Republica Moldova există încă problema asigurării cu săli sportive și terenuri sportive pentru practicarea activităților fizice.

Cuvinte cheie: stare de sănătate, exerciții fizice, instituții preuniversitare, copii și adolescenți
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Introduction
During childhood and adolescence, physical education 

in school offers an excellent opportunity to learn and 
practice the skills necessary for the improvement of physical 
and health status throughout life. Early acquisition of basic 
skills makes it crucial for children and adolescents to 
practice and better understand the value of these activities 
in their later education.

The continuous unfavorable trend of aggravation of 
children’s health status in the Republic of Moldova has 
become stable enough to pose a real threat to the national 
security of the country. A decrease in the birth rate, an 
increase in infant mortality, a significant reduction in the 
proportion of healthy children at birth, an increase in the 
number of people with childhood disabilities and patients 
with chronic pathology have been reported. The natural 
growth rate for over 15 years has been a negative one.

Undoubtedly, the marked and persistent tendency of 
deterioration of children’s health will cause a deterioration 
of health status in all age groups and will inevitably affect 
the quality of work resources, the reproduction of future 
generations, and implicitly the sustainable development of 
the state (Iziumov et al., 2010; Manole et al., 2015). 

The analysis of the current situation shows that the 
main reasons are the social and economic instability of 
society, the precarious health condition of children’s 
living environment, the unfavorable ecological situation, 
the reckless reform of the education and health system, 
the reduced activity of health promotion and education of 
the population, the decrease of preventive measures, etc. 
(Pattison & Boderscova, 2012; Dumitrache et al., 2013; 
Cazacu-Stratu et al., 2015). 

Many epidemiological studies show that increasing 
morbidity in the young population is also associated with a 
constant increase in educational burden, psychoemotional 
overstrain and hypodynamics, as well as the refusal to lead 
a healthy lifestyle (which begins in the family) (Bucșa, 
2011; Gustiuc, 2015; Leșco, 2015).

In this context, increasing the life expectancy of the 
citizens of the country is a primary task of the state. In order 
to achieve it, it is necessary to strengthen the population’s 
health status, primary and secondary disease prevention 
and the formation of a healthy lifestyle among people of 
all ages.

In all policy papers elaborated over the last years, 
special attention is paid to physical activity and sport 
practice (2); (3); (4); (5); (6).

The current study aimed to assess the health status of 
children, adolescents and conditions of practicing physical 
exercise and sport in order to develop a system of measures 
to promote health, physical education and sport in the 
Republic of Moldova.

Hypothesis
Physical activity is one of the indispensable conditions 

of a healthy lifestyle for the formation and strengthening of 
health throughout the whole life, and the education of the 
need to practice physical exercise must be grounded since 
childhood and adolescence. This requires an adequate 
infrastructure, both at curricular and logistic level. The 

existence of an interdependent connection was supposed 
between the presence of conditions for practicing physical 
exercise, the training program and the health status of 
pupils in the Republic of Moldova. 

Material and methods
A longitudinal descriptive study of pupils’ health 

status and conditions for practicing physical exercises and 
sport within pre-university institutions in the Republic 
of Moldova was carried out, according to the protocol 
approved by the Ethics Committee of the Nicolae 
Testemitanu State University of Medicine and Pharmacy.

Research protocol
a) Period and place of the research 
The research was carried out during the period January-

June 2018, and comprised 35 first level administrative 
territorial units.

b) Subjects and groups 
The pupils’ health status was assessed based on the 

results of the medical examination performed annually 
in all pre-university institutions in the country. The 
general health status, basic anthropometric indices and 
neuropsychological developmental indices were evaluated 
during the examination. The results of the medical 
examination of 371,253±269.17 pupils (98.6-99.7% out of 
the total number of pupils) were analyzed.

The pupils’ morbidity was studied according to the 
statistical report f-12A/e “Report on pupils’ morbidity” 
submitted quarterly by pre-university institutions to the 
Territorial Public Health Centers, the annual data being 
centralized at the National Agency for Public Health.

The health groups were assessed based on physical 
development, frequency and duration of illnesses.

The hygienic assessment of the content and educational 
conditions of the physical culture classes in the pre-
university institutions was conducted based on the results 
of the current sanitary surveillance presented by the 
Territorial Public Health Centers. The presence of sports 
halls, social-sanitary facilities, functionality and hygienic 
conditions for practicing physical exercises was evaluated.

c) Methods applied
The reports on the results of medical examinations, 

on pupils’ morbidity were collected within the current 
research. For the hygienic feature of the sports halls of 
pre-university institutions in the Republic of Moldova, a 
questionnaire consisting of 5 open questions and 15 closed 
questions was drawn up, after which the results of the 
current sanitary surveillance conducted by the Territorial 
Public Health Centers were totalized.

d) Statistical processing
The intensive and extensive indices of the incidence and 

prevalence of physical and neuropsychiatric development 
deficiencies, general morbidity and health groups of 
pupils, depending on sex, primary and gymnasium levels, 
were determined in their dynamics during the years 2006-
2016. The overall morbidity assessment was carried out 
according to the International Classification of Diseases, 
WHO 10th revision. The analysis of the obtained results 
was conducted by applying the sanitary statistical methods 
for small random selections, using the software Microsoft 
Excel, EpiInfo - 3.5.4, EpiMax Table.
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Results
The complex assessment of pupils’ health status 

dynamics according to the results of the prophylactic 
medical examinations attests the existence of some 
physical development deficiencies. The structure of the 
registered deficiencies is dominated by low visual acuity 
(26.6-16.4 cases in 1000 examined children), followed 
by physical retardation (14.8-8.5 cases in 1000 examined 
children), behavioral disorders (7.1-8.8 cases in 1000 
examined children), scoliosis (4.6-7.6 cases in 1000 
examined children), speech defects (7.5-5.8 cases in 1000 
examined children), and low hearing acuity (2.1-3.0 cases 
in 1000 examined children) (Fig. 1). 

Fig. 1 – The health status evolution of children in the Republic of 
Moldova according to the results of medical examinations 

The high prevalence of low visual acuity is 
characteristic for 2nd-4th and 5th-8th form pupils, especially 
in urban environment; physical retardation - for pupils in 
rural environment; behavioral disorders - among pupils 
in urban environment, and speech defects - among school 
pupils in urban environment, at the level of municipalities, 

especially in primary school pupils. Low hearing acuity 
rates are higher in rural environment, especially in 2nd-4th 
form pupils.

Physical inactivity is one of the determinant factors 
of physical retardation and behavioral disorders, which is 
why we will further elucidate the evolution of these two 
deficiencies.

Thus, the number of physical retardation cases gradually 
decreases throughout the estimated period, from 14.8 in 
2007 to 8.5 in 1000 examined cases - in 2016. The highest 
rates are registered at the level of districts, among 1st form 
pupils (25.7-35.1‰). Values below the average republican 
level are attested among 9th-12th form pupils (12.2-8.0‰).

At the same time, behavioral disorders show a gradual 
and constant increase, from 7.1 in 1000 examined children 
in 2006 to 8.8 in 2016. This dynamics is found in all age 
groups. The highest rates are characteristic of 1st form pupils 
(13.6‰-18.2‰), followed by 2nd-4th form pupils (10.2‰ 
and 12.8‰) and 5th-9th form pupils (9.8‰ and 12.7‰). As 
for the evolution recorded in high school pupils, it is worth 
mentioning the doubling of the number of retarded people 
in the last year of the observation period, which equals 
6.8‰ in 2006 and 14.2‰ in 2016.

No less important in the health status assessment of 
children and adolescents is the evaluation of the physical 
development degree. In the current study, the mean body 
mass was estimated at 79.8±2.42% for 10-14-year-old 
children and 81.7±1.89% for 15-17-year-old children. 
Body mass deviations in both adolescence periods were 
significantly more frequently reported as underweight 
(14±2.36% and 11.3±1.80%, respectively), especially in 
people aged 10-14, living in urban environment, of both 
sexes – 15.6±3.45% and 13.4±1.20% for females and 
males, respectively.

Normal height occurred with the same frequency in 
both age groups (79.9±3.24%). Among deviations, low 
height was registered more frequently: 12.3±1.74% and 

Table I
Level and structure of general morbidity of pupils, average data, years 2006-2016

Disease
Morbidity indications, M±m RankIncidence Prevalence

per 1000 pupils % per 1000 pupils %
Incidence Prevalence General morbidity 464.0±13.11 100 724.0±28.31 100

Including chronic morbidity 100.2±23.02 26.9±2.70 324.1±36.80 44.8±7.15
Infectious diseases (A00-B64) 4.7±1.89 1.1±0.44 39.3±2.48 5.4±1.48 XIII IX
Parasitic diseases (B65-B83) 40.3±6.73 8.3±1.13 36.6±9.84 5.1±1.40 IV X
Diseases of the blood, hematopoietic organs and disorders of 
the immune mechanism (D50-D89) 33.5±5.46 7.1±1.16 57.9±4.36 8.0±2.13 V V
Iron deficiency anemia (D50) 32.8±6.12 6.9±1.35 69.1±4.23 9.5±2.48 VI III
Endocrine, nutrition and metabolism disorders (E00-E90) 8.3±7.72 11.0±1.37 13.4±6.80 1.9±0.54 II XIV
Obesity (E66) 12.0±1.64 2.5±0.32 28.3±2.12 3.9±1.08 XIII XII
Mental and behavioral disorders (F00-F99) 4.9±0.62 1.0±0.17 29.6±2.51 4.1±1.14 XIV XI
Diseases of the nervous system (G00-G99) 37.7±3.99 8.1±0.82 57.3±2.48 7.9±2.10 V VI
Diseases of the respiratory system (J00-J99) 97.4±8.78 21.0±1.86 395.4±5.23 54.6±7.16 I I
Diseases of the eye and its appendages (H00-H59) 41.3±2.26 9.0±0.60 72.6±5.74 10.0±2.60 III II
Diseases of the ear and mastoid apophysis (H60-H95) 6.8±0.27 1.5±0.05 9.2±0.46 1.3±0.37 XIV XVI
Diseases of the circulatory system (I00-I99) 34.1±3.63 7.4±0.99 19.2±2.58 2.7±0.76 VI VIII
Diseases of the digestive system (K00-K99) 47.9±9.95 11.0±1.89 68.2±4.30 9.4±2.46 II IV
Gastritis, duodenitis (K29) 23.2±5.86 5.3±1.34 46.1±2.21 6.4±1.73 IX VIII
Skin and subcutaneous tissue diseases (L00-L99) 4.4±1.08 3.2±0.83 6.5±1.54 0.9±0.26 XII XVII
Diseases of the genitourinary system (N00-N99) 17.8±2.39 4.0±0.40 39.4±2.32 5.4±1.48 XI IX
Diseases of the osteoarticular system (M00-M99) 23.6±5.45 4.8±1.10 56.1±2.54 7.7±2.05 X VII
Injuries (T00-T98) 7.5±1.31 1.5±0.16 11.6±2.30 1.6±0.46 XIV XV
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7.8±1.36% (p˂0.05), in pupils aged 10-14 and 15-17, 
respectively. Among children aged 10-14, low height 
levels were more frequently found in those from urban 
environment, and for children aged 15-17 – in those from 
rural environment, both males and females (15.8±0.73% 
and 11.3±1.02%).

In general, the multiannual dynamics of the general 
morbidity of pupils in the Republic of Moldova is 
characterized by a peak of maximum incidence and 
prevalence in 2007 (484.5‰ and 246.3‰) and by close 
values in the other years.

The mean level of the general morbidity incidence 
of pupils is 464.0±13.11 cases in 1000 pupils and that of 
the general morbidity prevalence is 724.0±28.31 cases in 
1000 pupils (Table I), being determined in a proportion 
of 21.6±4.70% and 44.8±7.15%, respectively, of chronic 
pathology. Among pathology classes with a maximum 
level of incidence are listed respiratory system diseases 
(J00-J99) – 97.4±8.78‰, endocrine, nutritional and 
metabolic diseases (E00-E90) – 48.3±7.72‰, diseases of 
the eye and its appendages (H00-H59) – 41.3±2.26 ‰ and 
parasitic diseases (B65-B83) – 40.3±6.73‰. At the same 
time, the prevalence of general morbidity is preponderantly 
determined by respiratory system diseases (J00-J99) 
– 54.6±7.16‰, diseases of the eye and its appendages 
(H00-H59) – 72.6±5.74 ‰, iron deficiency anemia (D50) 
– 69.1±4.23‰ and digestive system diseases (K00-K99) – 
68.2±4.30‰.

A higher prevalence is found in upper form pupils – 
820.3‰ versus 558.2‰ in primary form pupils (p˂0.05). 
It is worth mentioning that the spread of chronic diseases 
increases with age, registering insignificantly higher shares 
in pupils from rural environment – 28.5% versus 25.2% in 
urban environment (p>0.05).

The structure of the main disease classes is of interest. 
Thus, respiratory pathology is represented by chronic 
diseases of tonsils (43.4±13.38%) and chronic bronchitis 
(15.6±4.39%); digestive system pathology - by gastritis, 
duodenitis (48.4±1.34%), ophthalmologic pathology 
- by decreased visual acuity (82.8±0.04%), disorders 
of the blood and hematopoietic organs - by anaerobic 
anemia (97.9±12.02%), endocrine diseases - by obesity 
(24.8±4.11). Although the pathology of the circulatory 
system ranks only 6th in the structure of general morbidity, 
a very alarming fact was highlighted – 32.9±21.97% 
of disease cases are represented by chronic rheumatic 
cardiopathy. The analysis of the correlation between the 
registration level of chronic tonsillitis and rheumatic 
cardiac disease revealed the existence of an obvious direct 
positive connection (r=0.73).

The proportion of healthy children during the analyzed 
period is 28.9±2.13%, that of children with functional 
deviations – 45.3±4.26%, with chronic diseases – 
25.8±3.23%. The smallest share of healthy pupils was 
recorded in the late adolescence period – 2.7±1.21% 
(p˂0.05). 20-27% of pupils were certified with two or 
more comorbidities (depending on age and the place of 
residence).

On average, 55.0±3.45% of pupils are considered 
healthy and trained (health group I), 41.0±2.36% are 
healthy and untrained (health group II) and 4.1±2.08% are 

sick frequently and for a long time (health group III).
With regard to physical development, 79.8±2.42% 

of children aged 10-14 and 81.7±1.89% of children aged 
15-17 possess an average body mass. In both adolescence 
periods, a reduced body mass is significantly more 
frequently encountered (14±2.36% and 11.3±1.80%, 
respectively). Body mass deficiency is more typical for 
urban environment, for both sexes at the age of 10-14 years 
– 15.6±3.45% and 13.4±1.20% for females and males, 
respectively.

By integrating the results of the study on pupils’ health 
status in the Republic of Moldova, we can affirm the 
formation and maintenance over the last two decades of 
the negative tendencies in the health status of children and 
adolescents in all age groups.

One of the causes of health problems in children is 
insufficient physical activity, insufficient sports facilities 
and hygienic conditions in them.

Because it is generally acknowledged that physical 
education is a universal mechanism to recover the 
population’s health, a self-achievement and development 
form as well as a means of fighting anti-social phenomena, 
we considered important to analyze the situation in the 
respective area in general pre-university institutions. The 
criterion used for assessing the physical activity level was 
the WHO definition, which considers that “physically 
active children are those who practice physical exercise 
for 60 minutes during the day, more than 5 days a week”.

Traditionally, in the Republic of Moldova, the 
training process of physical education of pupils is carried 
out, after all, in the form of classes and to a certain extent 
- within additional familial, extra-curricular, special 
education and self-education.

According to specialists in the field, the need of the 
pupils’ body with regard to the specially organized motor 
activity is at least 12-16 hours per week. At present, only 4 
hours per week are planned for the national pre-university 
curriculum. The content of physical culture classes has a 
training and biological characteristic that, according to 
the practice of physical education, is less effective, even 
if their number in the weekly cycle increased. Given that 
the mean values of the motor density of such classes are 
12-15 minutes, it is unlikely to obtain direct cumulative 
effects, which are the basis and strategy of the training 
classes. 

At the same time, the solution to many problems 
related to the organization of the physical education 
methodology according to the scientific-theoretical 
recommendations is hampered by some gaps which 
concern: the technical-material, information, didactic 
provision, as well as professional specialists (including 
the lack of manuals); the complex and systemic exam of 
the psychophysical health of children and the qualitative 
assessment of the didactic process of physical education.

General schools in the Republic of Moldova are 
provided with sports halls in a proportion of 84.6% (Fig. 
2). The general schools in Bălți municipality, Dubăsari, 
Ceadar-Lunga and Vulcănești districts have a 100% level 
of sports hall provision. The general schools in Soldănești 
and Rezina districts have the lowest level of sports hall 
provision (43.5% and 53.3%, respectively).
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Fig. 2 – Territorial provision of general schools in the Republic of 
Moldova with sports halls (%)

Only 45.0% of the general schools provided with sports 
halls in the Republic of Moldova have shower rooms, while 
a proportion of 100% can be found in Ungheni, Orhei, 
Hăncesti and Fălești districts (Fig. 3). There are a rather 
large number of districts where no school has a shower 
room adjoined to the sports hall – Căușeni, Criuleni, 
Dondușeni, Dubăsari, Rezina, Soroca, Telenești, Comrat 
and Vulcănești. It is worth mentioning that not all shower 
rooms are functional; on average, in the entire country, 
only 9.0% of the schools provided with sports halls have 
functional shower rooms.

Fig. 3 – Provision of sports halls in pre-university institutions 
in the Republic of Moldova with shower rooms (%)

The presence and functionality of locker rooms that are 
adjoined to sports halls is also a current issue for schools 
in the Republic of Moldova (Fig. 4). It can be seen that 
in 85.8% of schools with sports halls these locker rooms 
are available and in 83.4% of schools they are functional. 
The districts with 100% of schools provided with sports 
halls that have functional locker rooms are Basarabeasca, 
Briceni, Cahul and others. The smallest proportion of 
schools with sports halls having functional locker rooms 
was registered in Soroca district - 31.4%.

The presented data reveal deficiencies in the 
organization of physical education classes, including the 
lack of hygienic conditions for conducting the respective 
classes.

At the same time, it is worth mentioning that over 
the last 3-5 years, due to health promotion activities, the 
attitude of the population, including young people, towards 
physical activity has started to change. Plots of land with 
sports equipment have been arranged in public gardens 
and parks, especially in the urban environment, for fitness 

practice, bicycle rental. Measures are being taken to create 
the infrastructure necessary for cycling.

Fig. 4 – Provision of sports halls in pre-university institutions 
in the Republic of Moldova with locker rooms (%)

Discussions
In the WHO Global Action Plan for physical activity 

(2018-2030) it is stated that it is time to invest in physical 
activity, not just for its direct health benefits, but also 
for contributing to a more equitable, sustainable and 
prosperous world (1).  

If we make a connection between people’s quality 
of life as a whole and the modalities of spending leisure 
time, it is not difficult to see that the increased proportion 
of those who practice systematic physical exercise among 
the general population is itself an indicator of a society 
with a certain degree of development. The awareness of 
the fact that lifestyle (also having a component of physical 
and recreational activities through sport) has a major - if 
not overwhelming - impact on health and life expectancy 
is one of the factors leading to this situation in advanced 
states (Sandu et al., 2014; Agans et al., 2015).

According to the data presented in “Development 
Strategy of physical culture and sport” (Manolache et 
al., 2012), physical culture and sport in the Republic of 
Moldova is facing systemic problems. The majority of the 
citizens of the country do not practice physical culture, 
sport, and do not have a healthy lifestyle. Thus, at present, 
70% of the population of the Republic of Moldova (out of 
which 80% of children, adolescents and young people) do 
not practice physical culture and sport regularly. It should 
also be noted that in 2010, of the total population of the 
Republic of Moldova (3559.5 thousand inhabitants), only 
156.5 thousand children attended various sports schools, 
groups and sections, which represents 4.4%, a very reduced 
proportion in comparison with that of highly developed 
countries. 

At global level, 23% of adults and 81% of adolescents 
(aged between 11 and 17 years) do not meet the WHO 
recommendations on physical activity for health (1).

In Estonia, about 40% of adults and half of pupils are 
physically active regularly, practicing physical exercise 
daily for at least 30 minutes, at least twice per week 
(Raudsepp et al., 2013).

In the Russian Federation, the proportion of the 
population practicing sport has increased from 17% in 
2010 to 25% in 2013. However, this figure is significantly 
smaller compared to the average level in the European 
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Union (Gorobets, 2015).
The study carried out by Bean et al. (2014) shows a 

broad participation of children and young people in sports 
activities - 75% in USA and 76.4% in Canada.

In Great Britain, about 40% of the males and females 
aged 16 or more participate at least in a sport each week. 
Large-scale cohort studies prove that mortality among 
persons practicing regular physical activity is 20-40% 
lower than among those who do not practice sport (Khan 
et al., 2012).

Children and youth are the main beneficiaries of physical 
education and sport practice. Early childhood is the time 
when motor activity is vitally important for socializing. 
At the beginning of life, the child is sensitive to cognitive 
and moral development, assumes different roles, learns 
to distinguish from others, and especially learns to build 
relations with others (Chahar, 2014). Giving the proper 
importance to play and games in childhood represents the 
premise of healthy development on a motor, social and 
cognitive level. The physical activity required for play and 
games allows children to gradually adopt different social 
roles that enable them to acquire competences, habits and 
skills necessary later in wider contexts. The games create 
bridges between spontaneous play and institutionalized 
sport (Nieman, 2002; Bailey, 2006). 

An important role in this respect is that of parents. It is 
wrong to think that children “are energetic anyway” and 
they do not need to perform physical exercise or to practice 
a sport. In these cases, the chosen forms of movement 
are those episodically offered by school holidays: skiing, 
skating, swimming, playing with the ball, etc. Most of the 
times (it is also the case of adults), it is the environment that 
mobilizes them for a certain sports activity, determined by 
the geographical area (mountain, sea) in which they spend 
their spare time (Matheson et al., 2013).

An essential role in practicing a type of sport is the theory 
of social learning which has proved that socialization is 
best done in a sport environment. The practice of physical 
activity and sport creates the premises for the development 
of this environment, recognized as favoring socialization 
(Bean et al., 2014).

Physical education and sport are considered a means 
to influence and form the human character with regard 
to correctness, modesty, courage and last but not least, 
teamwork (***, 2013; Cebanu, 2015; Merkel, 2013). 
In society, individuals acquire the ability to adapt their 
attitudes, habits and rules assimilated in sports activities 
to the specificity of other activities in different fields. The 
socializing effect of physical activity and sport generates 
a multitude of positive effects on several categories of 
beneficiaries.

Conclusions
1. Against the background of an unstable socio-

economic situation, characteristic for the development of 
the Republic of Moldova over the last two decades, negative 
trends in the health status of children and adolescents in all 
age groups have been formed. 

2. According to WHO criteria, the majority (about 
80%) of pupils in pre-university institutions are physically 
inactive because they perform physical exercise less than 5 

hours a week. Hypodynamics has become one of the basic 
problems with an unfavorable impact on health status.

3. The provision of general culture institutions with 
sports halls and additional sanitary facilities for practicing 
sport is precarious, registering significant territorial 
differences.

4. The possibilities of extra-curricular practice of 
physical exercise and sport are limited. The number of 
sports facilities has a decreasing trend. Extra-curricular 
sports facilities are few in number, particularly in the 
private sector, often being inaccessible to many families.

5. In promoting and strengthening the health status of 
children and adolescents, intersectoral collaboration and 
permanent relations between professionals in the field of 
education and health are indispensable for regulation of the 
requirements of the teaching process, creation of favorable 
environmental conditions in children’s institutions, health 
promotion activities, etc.
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Abstract
Background. Research on communication and interaction in physiotherapy highlights the importance of focusing on the 

patient and adapting the rehabilitation program, taking into account professional ethical issues. In rehabilitation institutions, 
whether private or public, the objectives, training of the staff and their approach to patients should be similar.

Aims. This paper aims to record the differences between the opinions of physiotherapists and patients regarding occupa-
tional standards and professional deontology, as well as the level of their satisfaction with communication and interaction.

Methods. The study was conducted over a period of six weeks (11 June – 20 July 2018) in 7 private rehabilitation institu-
tions in Târgu Mureș, Romania, on a total of 130 patients and 13 physiotherapists, to whom a 28 item questionnaire was applied.

Results. Concerning the comparative analysis of the differences between the negative and positive responses given by 
physiotherapists and patients, a statistically significant difference can be seen, “t” = 3.042 and R2 = 0.159. Furthermore, the 
difference between negative and neutral responses is statistically significant, “t” = 2.42 and R2 = 0.1336. On the other hand, the 
difference between positive and neutral responses is statistically insignificant, “t” = 0.2859 and R2 = 0.002146.

Conclusions. After investigating, interpreting and analyzing the recorded results, it can be observed that certain aspects of 
daily practice, mentioned in the national occupational standards, are not applied.

Keywords: communication, interaction, physiotherapy, private practice

Rezumat
Premize. Cercetările privind comunicarea și relaționarea în fizioterapie subliniază importanța centrării pe pacient și adaptării 

programului recuperator, ținându-se cont de aspectele deontologice profesionale. Fie că este vorba de instituții recuperatorii 
private sau de stat, obiectivele, pregătirea personalului și aplecarea acestuia spre pacient sunt similare. 

Obiective. Această lucrare urmăreşte înregistrarea diferențelor dintre opiniile fizioterapeuților și ale pacienților, vizând 
standardele ocupaționale și deontologia profesională, dar și satisfacția acestora privind comunicarea și relaționarea în cadrul 
procesului recuperator. 

Metode. Studiul a fost realizat pe o perioadă de șase săptămâni (11 iunie - 20 iulie 2018) la un număr total de 7 instituții 
recuperatorii din Târgu Mureş, România, pe un lot total de 130 de pacienți și 13 fizioterapeuți, cărora li s-a aplicat un chestionar 
cu 28 de itemi.

Rezultate. În ceea ce priește analiza comparativă a semnificației diferențelor dintre răspunsurile negative și cele pozitive 
date de fizioterapeuți și pacienți, putem observa o diferență puternic semnificativă din punct de vedere statistic, „t” fiind 3,042 
și R2 = 0,1958. Mai mult de atât, diferența dintre răspunsurile negative și cele neutre este puternic semnificativă din punct de 
vedere statistic, valoarea „t” fiind 2,42 și R2 = 0,1336. Pe de altă parte, diferența dintre răspunsurile pozitive și cele neutre este 
nesemnificativă din punct de vedere statistic, valoarea „t” fiind 0,2859 și R2 = 0,002146.

Concluzii. În urma investigării, interpretării și analizei rezultatelor înregistrate, observăm că anumite aspecte concrete ale 
practicii de zi cu zi, menționate în standardele ocupaționale naționale, nu sunt îndeplinite.

Cuvinte cheie: comunicare, relaționare, fizioterapie, sistem privat
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Introduction 
A freshly graduated physiotherapist, at the beginning 

of his/her career, can see this profession as one exclusively 
focused on precise measurements, rigorous objectives and 
strictly performed treatments. This perception of medical 
rehabilitation is the result of intensive training and courses 
oriented towards this direction (Parry & Brown, 2009; 
Lattanzi & Pechak, 2012). The multitude of information to 
which we have access during university is predominantly 
aimed at building the knowledge required for therapy 
and is less centered on aspects involving communication 
and interaction with patients in rehabilitation institutions 
(Włoszczak-Szubzda et al., 2013; Odebiyi et al., 2008).

The way we communicate and interact with our patients 
deeply influences the quality of medical rehabilitation 
sessions for both the patient/client and the physiotherapist 
(Woodward-Kron et al., 2012; Ajjawi & Higgs, 2012). 
Medical research regarding the interaction with the patient 
highlights the importance of a patient oriented approach 
(Parry et al., 2004; Pinto et al., 2012; Lonsdale et al., 2012).

It can be said that physiotherapy involves other aspects 
in addition to the relationship between the therapist and the 
patient (Øien et al., 2011), while other health professionals 
(nutritionists, psychologists, physicians, speech therapists, 
etc.), the families and legal tutors participate in this 
process (Pașca, 2012). Physiotherapeutic treatment should 
include an adequate periodic evaluation of the patient’s 
functional state (taking into consideration medical history 
and examination), the implementation of the rehabilitation 
program, patient counseling and, not least, a correct and 
objective presentation of the evaluation results and the 
functional state at the end of the program concerned 
(Schoeb et al., 2014; Talvitie & Reunanen, 2002).

Although this profession is a specific one across the 
globe, the initial training of physiotherapists and a number 
of aspects related to daily practice in rehabilitation services 
vary from one country to another depending on the social, 
economic and political context (Muhammad et al., 2015; 
Moffat, 2012). National occupational standards are also 
different. The position of physiotherapists in society is well 
known due to their education and experience, elements 
that give them self-confidence, entailing the responsibility 
to comply with conduct and behavior standards. The 
principles and values of the physiotherapist’s activity are 
established by the deontological code and mentioned in 
occupational standards (Praestegaard, 2012). Thus, for 
the appropriate functioning of physiotherapeutic services, 
a series of requirements have been formulated which 
guide the entire rehabilitation process (Adam et al., 2012). 
These requirements refer to the presence of an individual 
patient file, obtaining an informed consent, respecting the 
patient’s privacy, conducting history taking and the initial 
interview under optimal conditions, the confidentiality of 
the recorded data, the physiotherapist’s transparency, the 
presentation of therapeutic options, objectives and effects, 
etc.

When patients present to physiotherapy services, 
they are most frequently deeply affected, scared and 
skeptical about the procedures to be performed (Albu et 
al., 2012). The key to therapeutic success is the behavior 

of the physiotherapist, who must understand the patient, 
the patient’s family and the situations they face. It is 
desirable for the patient to meet an open-minded person, 
with a kind, understanding and good-humored attitude, 
which influences the patient’s willingness to communicate 
various personal aspects, without feeling embarrassed.

Training of the staff and their approach to patients and 
to solving their different deficiencies are similar (Hiller et 
al., 2015). In Romania, private and public systems coexist 
to such a degree that it is difficult to draw a line between 
them. The state reimburses part of the procedures of private 
rehabilitation institutions, and some physiotherapists work 
in both the public and private sector. 

Hypothesis
This study aims to compare the results recorded 

based on questionnaires administered to patients and 
physiotherapists. The main hypothesis from which we 
started in this study is that the results obtained from the 
patients’ questionnaires are in full agreement with the 
results obtained from physiotherapists in terms of quality 
of the provided services and satisfaction with interaction 
and communication in private rehabilitation institutions.

Material and methods
The study was carried out over a period of six weeks (11 

June - 20 July 2018) in 7 private rehabilitation institutions 
in Târgu Mureş, Romania, on a group of 130 patients and 
13 physiotherapists. 

All subjects included in this study were informed about 
the purpose of this research and gave their consent for the 
use of their personal data, while they remained anonymous. 
Data regarding age, sex, experience as a physiotherapist 
were recorded (Table I). Also, in the case of patients, the 
number of rehabilitation sessions performed, their age and 
sex were taken into consideration (Table II).

Table I 
The physiotherapists included in the study and their distribution 

depending on age, sex and experience
Number 

of physio-
therapists

Mean age
(years)

Experience as a 
physiotherapist

(years)

Women
(no)

Men
(no)

13 30.5 7.7
6


46.15%

7


53.85%

Table II 
The patients included in the study and their distribution 

depending on age, sex and the sessions performed

Number of 
patients

Mean age
(years)

Number of 
sessions 

performed

Women
(no)

Men
(no)

130 42.3 43.1
80


61.54%

50


38.46%

The study was conducted using two questionnaires, 
one for physiotherapists and the other for patients, 
with items evaluating the same aspects for patients and 
physiotherapists. The questionnaires comprised 28 items, 
each having three answer variants. Depending on the 
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responses provided for each item, these were grouped into 
three categories: negative, neutral and positive responses. 
Following a preliminary analysis, it was found that for 
some items, the answers were not statistically relevant. 
Consequently, 8 of the 28 items were eliminated. This 
exclusion was aimed at orienting the research towards its 
analytical qualitative and statistically validated component, 
to the detriment of quantitative aspects, with a sometimes 
lower significance level.

Results
The aspects assessed by the 20 items applied to patients 

and physiotherapists and the distribution of the recorded 
answers are presented in Table III.

The comparative analysis, statistically processed 
using the GraphPad Prism 6 software, of the statistical 
significance of the differences between the negative and 
positive responses given by physiotherapists and patients 
to the 20 items and the calculation of the “t” test show the 
following: 

At a probability threshold of P < 0.05, the difference 
between the two rows of data is highly statistically 
significant, the calculated value of “t” being 3.042 and that 
of R2 = 0.1958, with a 95% confidence interval ranging 
between 3.830 and 19.22 (Table IV).

Table IV 
Comparative analysis of negative and positive responses 

given by physiotherapists and patients
Statistical indicators Values

Significantly different? Yes
t, df t=3.042 df=38

Mean ± SEM of column A 9.808 ± 2.430, n=20
Mean ± SEM of column B 21.35 ± 2.912, n=20
Difference between means 11.54 ± 3.793
95% confidence interval 3.860 to 19.22
R squared 0.1958

The comparative analysis, statistically processed 
using the GraphPad Prism 6 software, of the statistical 
significance of the differences between the negative and 
neutral responses given by physiotherapists and patients 
to the 20 items and the calculation of the “t” test evidence 
the following:

At a probability threshold of P < 0.05, the difference 
between the two rows of data is highly statistically 
significant, the calculated value of “t” being 2.42 and that 
of R2 = 0.1336, with a 95% confidence interval ranging 
between 1.676 and 18.81 (Table V).

Table III 
Distribution of responses to the 20 questions 

n Item
Negative responses Neutral responses Positive responses

F
%

P
%

∆
RF-RP

F
%

P
%

∆
RF-RP

F
%

P
%

∆
RF-RP

1 Interest in the physiotherapist’s identity 30.77 3.85 26.92 30.77 28.46 2.31 38.46 67.69 29.23
2 History taking by the physiotherapist 15.38 10.77 4.61 15.38 26.15 10.77 69.23 63.08 6.15

3 Environmental privacy during history taking and 
the initial interview 30.77 37.69 6.92 53.85 32.31 21.54 15.38 30.00 14.62

4 The patient’s or the family’s informed consent 
regarding the rehabilitation procedures 69.23 26.92 42.31 30.77 55.38 24.61 0.00 17.69 17.69

5 Informing the patient about the possibility of rejecting 
some components of the rehabilitation program 23.08 28.46 5.38 30.77 10.00 20.77 46.15 61.54 15.39

6 Patient consent regarding the presence of student 
practitioners in the rehabilitation room 30.77 33.08 2.31 23.08 19.23 3.85 46.15 47.69 1.54

7 Explaining the objectives and procedures of the 
rehabilitation program 7.69 0.77 6.92 33.77 17.69 16.08 61.54 81.54 20.00

8 The answers given by the physiotherapist were 
clarifying 0.00 0.77 0.77 46.15 6.92 39.23 53.85 92.31 38.46

9
Continuity of the rehabilitation program, number 
of physiotherapists involved in the rehabilitation 
of a patient

7.69 15.38 7.69 76.92 37.38 39.54 15.38 46.92 31.54

10 Respect for the patient 0.00 0.00 0.00 30.77 3.85 26.92 69.23 96.15 26.92

11 Satisfaction with patient-physiotherapist 
communication 7.69 0.00 7.69 23.08 6.15 16.93 69.23 93.85 24.62

12 Presence of a multidisciplinary team 15.38 16.92 1.54 53.85 25.38 28.47 30.77 57.69 26.92

13 Communication difficulties because of the 
language (Hungarian) 7.69 4.62 3.07 53.85 11.54 42.31 38.46 83.85 45.39

14 Facing uncomfortable situations regarding the 
communication of various personal aspects 0.00 4.62 4.62 69.23 10.77 58.46 30.77 65.38 34.61

15 Supporting the patients at moments of sadness and 
mental depression 0.00 8.46 8.46 30.77 18.46 12.31 69.23 73.08 3.85

16 Motivation of the patients 15.38 44.62 29.24 15.38 19.23 3.85 69.23 36.15 33.08

17 Bias regarding the quality of private institutions 
compared to public institutions 69.23 74.62 5.39 23.08 16.15 6.93 7.69 9.23 1.54

18 Continuous evaluation and the patient’s individual 
file 30.77 18.46 12.31 38.46 20.77 17.69 30.77 60.77 30.00

19 Influence of giving small gifts to the 
physiotherapist (chocolate, flowers, etc.) 7.69 2.31 5.38 7.69 9.23 1.54 84.62 88.46 3.84

20
Influence of the limited time of the rehabilitation 
session on the quality of communication and 
interaction

23.08 8.46 14.62 23.08 16.15 6.93 53.85 75.38 21.53

Mean - - 9.81 - - 20.05 - - 21.35
Legend : F = physiotherapists; P = patients; RF = responses from physiotherapists; RP = responses from patients; ∆ = difference
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Table V
Comparative analysis of negative and neutral responses 

given by physiotherapists and patients
Statistical indicators Values

Significantly different? Yes
t, df t=2.420 df=38
Mean ± SEM of column A 9.808 ± 2.430, n=20
Mean ± SEM of column B 20.05 ± 3.466, n=20
Difference between means 10.24 ± 4.233
95% confidence interval 1.676 to 18.81
R squared 0.1336

The comparative analysis, statistically processed 
using the GraphPad Prism 6 software, of the statistical 
significance of the differences between the positive and 
neutral responses given by physiotherapists and patients 
to the 20 items and the calculation of the “t” test evidence 
the following:

At a probability threshold of P < 0.05, the difference 
between the two rows of data is statistically insignificant, 
the calculated value of “t” being 0.2859 and that of R2 = 
0.002146, with a 95% confidence interval ranging between 
-10.46 and 7.870 (Table VI).

Table VI 
Comparative analysis of positive and neutral responses 

given by physiotherapists and patients
Statistical indicators Values

Significantly different? No
t, df t=0.2859 df=38
Mean ± SEM of column A 21.35 ± 2.912, n=20
Mean ± SEM of column B 20.05 ± 3.466, n=20
Difference between means -1.294 ± 4.527
95% confidence interval -10.46 to 7.870
R squared 0.002146

In order to extend the qualitative and the statistical 
validity components, we detected 10 items, defined by us 
as great contrariness items – great differences between the 
responses of physiotherapists and those of patients – (∆RF-
RP = 13.08 ↔ 42.32) and small contrariness items – small 
differences between the responses of physiotherapists and 
those of patients – (∆RF-RP = 0.77 ↔ 10.01).

The comparative analysis, using the GraphPad Prism 
6 software, of the differences between the negative and 
positive responses given by physiotherapists and patients 
to the 10 items with great contrariness answers (items 
4,5,7,8,9,10,11,12,13,14) and the 10 items with small 
contrariness (items 1,2,3,6,15,16,17,18,19,20) shows the 
following:

Regarding the great contrariness responses, at a 
probability threshold of P < 0.05, the difference between 
the two rows of data is highly statistically significant, 
the calculated value of “t”  being 4.086  and that of R2 = 
0.4812, with a 95% confidence interval ranging between 
9.791 and 30.52 (Table VII). 

Concerning the small contrariness responses, at a 
probability threshold of P < 0.05, the difference between 
the two rows of data is statistically insignificant, the 
calculated value of “t” being 0.58 and that of R2 = 0.01835, 
with a 95% confidence interval ranging between -7.662 
and 13.51 (Table VII).

Table VII 
Comparative analysis of positive and negative 

responses with great and small contrariness 

Statistical indicators Great contrariness 
responses

Small contrariness 
responses

Significantly different? Yes No
t, df t=4.086 df=18 t=0.58 df=18
Mean ± SEM of column A 7.999 ± 3.915, n=10 11.62 ± 2.981, n=10
Mean ± SEM of column B 28.15 ± 3.002, n=10 14.54 ± 4.061, n=10
Difference between means 20.16 ± 4.933 2.922 ± 5.038
95% confidence interval 9.791 to 30.52 -7.662 to 13.51
R squared (eta squared) 0.4812 0.01835

Discussions
The comparative analysis of the differences between the 

negative and positive responses given by physiotherapists 
and patients shows that at a probability threshold of P < 
0.05, there is a highly statistically significant difference, the 
calculated value of “t”  being 3.042 and that of R2 = 0.1958, 
with a 95% confidence interval ranging between 3.830 and 
19.22. Furthermore, the difference between negative and 
neutral responses is highly statistically significant, the 
calculated value of “t” being 2.42 and that of R2 = 0.1336, 
with a 95% confidence interval ranging between 1.676 
and 18.81, at a probability threshold of P < 0.05. On the 
other hand, the difference between positive and neutral 
responses is statistically insignificant, the calculated value 
of “t” being 0.2859 and that of R2 = 0.002146, with a 95% 
confidence interval ranging between -10.46 and 7.870.

Some important aspects of the rehabilitation process 
are interpreted differently by patients and physiotherapists, 
with a major contrariness between their opinions. 
Following statistical analysis it was found that for some 
items, the answers showed a highly statistically significant 
difference, the calculated value of “t” being 4.086 and that 
of R2 = 0.4812, with a 95% confidence interval ranging 
between 9.791 and 30.52, at a probability threshold of P < 
0.05. Thus, the following results are emphasized:

- Item no. 4. By interpreting the results regarding 
the request for the patient’s or the family’s informed 
consent, the difference between the negative responses of 
physiotherapists and patients is ∆RF-RP = 42.31, while the 
difference between positive responses is ∆RF-RP = 17.69;

- Item no. 5. With respect to informing the patient 
about the possibility of rejecting some components of the 
rehabilitation program, the difference between the negative 
responses of physiotherapists and patients is ∆RF-RP = 5.38, 
while the difference between positive responses is ∆RF-RP 
= 15.39;

- Item no. 7. Concerning the explanation of the 
objectives and procedures of the rehabilitation program, 
there is a difference between the negative responses of 
physiotherapists and patients of ∆RF-RP = 6.92, while the 
difference between positive responses is ∆RF-RP = 20.00;

- Item no. 8. By interpreting the results regarding 
the clarity of the answers provided by physiotherapists, 
the difference between the negative responses of 
physiotherapists and patients is ∆RF-RP = 0.77, while the 
difference between positive responses is ∆RF-RP = 38.46;

- Item no. 9. Regarding the number of physiotherapists 
involved in the rehabilitation of a patient and the continuity 
of the rehabilitation program, the difference between the 
negative responses of physiotherapists and patients is ∆RF-



169

Study of the physiotherapist – patient relationship

RP = 7.69, while the difference between positive responses 
is ∆RF-RP = 31.54;

- Item no. 10. When it comes to respect for the patient, 
there is a difference between the negative responses of 
physiotherapists and patients of ∆RF-RP = 0.00, while the 
difference between positive responses is ∆RF-RP = 26.92;

- Item no. 11. In terms of satisfaction with patient-
physiotherapist communication, the difference between 
the negative responses of physiotherapists and patients 
is ∆RF-RP = 7.69, while the difference between positive 
responses is ∆RF-RP = 24.62;

- Item no. 12. The existence of a multidisciplinary 
team is controversial, the difference between the negative 
responses of physiotherapists and patients being ∆RF-RP 
= 1.54, while the difference between positive responses is 
∆RF-RP = 26.92;

- Item no. 13. Regarding communication difficulties 
because of the Hungarian language, there is a difference 
between the negative responses of physiotherapists and 
patients of ∆RF-RP = 3.07, while the difference between 
positive responses is ∆RF-RP = 45.39;

- Item no. 14. By interpreting the results of facing 
uncomfortable situations related to the communication 
of various personal aspects, the difference between the 
negative responses of physiotherapists and patients is ∆RF-
RP = 4.62, while the difference between positive responses 
is ∆RF-RP = 34.61.

Conclusions
1. Following the investigation, interpretation and 

statistical analysis of the results, it can be said that the 
hypothesis was rejected. The results recorded using the 
patients’ questionnaires do not correspond to the results 
obtained from physiotherapists in terms of quality of the 
provided services and satisfaction with interaction and 
communication in the private rehabilitation institutions.

2. Aspects such as the presence of an individual 
patient file, obtaining the informed consent, respecting the 
patient’s privacy, conducting history taking and the initial 
interview under optimal conditions, etc. were identified to 
be interpreted differently by physiotherapists and patients, 
which led to the conclusion that certain aspects of daily 
practice mentioned in national occupational standards are 
not fulfilled.

3. We consider it imperative that physiotherapy 
services be provided at higher education and practice 
standards, so that we wish the results presented in this study 
to represent a red flag. The area of action of physiotherapy 
is not limited to treating the patient and involves a number 
of factors that we attempted to highlight in this paper.
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Rezultatele testului de mers de șase minute în rândul pacienților cu BPOC 
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Abstract
Background. In Chronic Obstructive Pulmonary Disease (COPD) patients, Six-Minute Walk Test (6MWT) represents a 

validated tool in evaluating the functional status.
Aims. Our study aims to establish the role of demographic features, COPD degree of severity and risk groups in the 6MWT 

results.
Methods. We conducted a randomized study on 60 COPD patients without major comorbidities, admitted to the “Leon 

Daniello” Clinical Hospital of Pneumology, Cluj-Napoca. We collected data regarding age, gender, Body Mass Index (BMI), 
smoking history, and we performed the 6MWT in accordance with the American Thoracic Society (ATS) guidelines. The in-
vestigated parameters of the effort capacity test were: the distance (meters), the percentage of the predicted values of 6MWT 
and the SpO2 (peripheral blood oxygen saturation) decrease.

Results. The BMI correlated with the number of years since smoking cessation (p=0.04, r=0.26). The walking distance 
decreased with higher severity stages (383.8±68.3 meters in stage 2 COPD versus 212.8±83.1 meters in stage 4 of the disease, 
p<0.0001). SpO2 decreased more in stage 4 (4%±0.6) than in stage 3 (2.6%±1.2) and stage 2 of COPD (1.6%±1.2) (p<0.001, 
F=18.560). When evaluating the outcomes of the 6MWT based on the risk group of COPD (A to D), we found correlations 
between the risk group and the walked distance (p=0.001), the percentage of the predicted value of the test (p=0.009), and the 
desaturation index (p<0.0001). No correlation was found between the outcomes of the 6MWT and gender, age, smoking his-
tory (p>0.05).

Conclusions. 6MWT is influenced by the COPD risk group, disregarding age or the smoking history, in the absence of co-
morbidities; thus, it could be used as a tool in the staging and monitoring of the evolution of the disease. BMI in COPD patients 
is positively correlated with the number of years since smoking cessation.

Keywords: COPD, smoking, obesity, Six-Minute Walk Test.
 
Rezumat
Premize. În rândul pacienților cu BPOC (bronhopneumopatie cronică obstructivă), 6MWT (testul de mers de 6 minute) este 

un instrument validat în investigarea capacității funcționale.
Obiective. Studiul nostru își propune să stabilească rolul pe care îl au caracteristicile demografice și stadiile de severitate, 

precum și clasele de risc în rezultatele testului de mers de 6 minute.
Metode. Studiul nostru este unul randomizat, realizat pe 60 pacienți cu BPOC, fără comorbidități majore în evidență, admiși 

în Spitalul Clinic de Pneumoftiziologie „Leon Daniello”, Cluj-Napoca. Au fost analizate date precum: vârsta, genul, IMC 
(indice de masă corporală), istoricul de fumat și s-a efectuat 6MWT conform ghidurilor ATS (American Thoracic Society). 
Parametrii capacității de efort  investigați au fost: distanța parcursă (în metri), procentajul din valorile prezise, scăderea SpO2 
(saturația în oxigen în sângele periferic).

Rezultate. IMC se corelează cu anii de sevraj tabagic (p=0,04, r=0,26). Când severitatea BPOC a fost analizată, distanța 
parcursă a scăzut direct proporțional cu severitatea bolii (383,8±68,3 metri, în stadiul 2 de BPOC, versus 212,8±83,1 metri în 
stadiul 4 al bolii, p<0,0001). SpO2 a scăzut mai mult în stadiul  4 (4%±0,6), decât în stadiul 3 (2,6%±1,2) și stadiul 2 de BPOC 
(1,6%±1,2), (p<0,001, F=18,560). Când am evaluat valorile 6MWT bazându-ne pe grupele de risc (A la D), am descoperit 
corelații între grupa de risc și distanța parcursă (p=0,001), procentajul testului din valoarea prezisă (p=0,009) și indicele de 
desaturare (p<0,0001). Nu au fost găsite corelații între valorile 6MWT și gen, vârstă, istoricul de fumat (p>0,05).

Concluzii. IMC-ul pacienților cu BPOC se corelează pozitiv cu  numărul anilor de sevraj tabagic. 6MWT este influențat de 
clasa de risc a BPOC, indiferent de vârstă, istoricul de fumat, în absența comorbidităților, astfel putând fi folosit ca instrument 
de stadializare și monitorizare a evoluției bolii. 

Cuvinte cheie: BPOC, fumat, obezitate, test de mers de 6 minute. 
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Introduction 
Chronic Obstructive Pulmonary Disease (COPD) 

represents a major health problem worldwide. Although 
WHO (World Health Organization) estimated that by 2030, 
COPD will be the third leading cause of death, the disease 
is already in the top 3 major causes of death, after ischemic 
heart disease and stroke, according to Global Burden of 
Disease (GBD) (Quaderi & Hurst, 2018). More than 320 
million people suffer from COPD worldwide (Eisner 
et al., 2010), and approximately 90% of COPD-related 
deaths occur in underdeveloped or developing countries 
(Alwan, 2010). COPD is a multifactorial disease, but 
cigarette smoking along with indoor and outdoor pollution 
represent the major risk factors in the development of the 
disease (Mannino & Buist, 2007). COPD is characterized 
by progressive and partially reversible airflow limitation, 
dyspnea being the most debilitating symptom. This 
translates into a reduced exercise capacity, impaired 
ability to work, limited overall mobility, anxiety, leading 
to a reduced quality of life (Lopez-Campos, 2017). These 
factors have a major effect on the economic aspect of 
the disease, for both the patient and society. In 2010, the 
National Heart, Lung, and Blood Institute evaluated that 
the annual cost of COPD in the United States of America 
was 49.9 billion USD, with almost 30 billion USD in 
direct medical costs (medication, hospitalization), and 20 
billion USD in indirect morbidity and mortality (decreased 
productivity due to the illness or early death).  

Limited exercise capacity is a serious problem for 
the patient and for the patient’s family. Progressive effort 
dyspnea occurs at early stages of the disease, and COPD 
patients present dyspnea at rest in stage IV of the disease 
(forced expiratory volume in 1st second - FEVS below 
30% of the predicted value). 

The actual classification of COPD uses GOLD (Global 
strategy for the diagnosis, management, and prevention 
of chronic obstructive pulmonary disease. Updated 2018) 
criteria to evaluate the functional capacity of the lungs 
(stages I-IV, depending on the FEVS value), and also the 
risk group classification (groups A, B, C and D, based on 
combined symptoms and exacerbation risk assessment). 
According to the GOLD 2018 Report, Stage I includes 
patients with FEV1 ≥80% of the predicted value, Stage 
II – FEV1 <80% and ≥50%, Stage III – FEV1 <50% and 
≥30%, and Stage IV – FEV1 ˂30%. Group A – Modified 
Medical Research Council (mMRC) Dyspnea Scale score 
0-1 or COPD Assessment Tool (CAT) score <10 with  0-1 
exacerbations/year, not leading to hospital admission; 
Group B - mMRC score ≥2 or CAT score ≥10 with 0-1 
exacerbations/year, not leading to hospital admission; 
Group C - mMRC score 0-1 or CAT score <10 with ≥2 
exacerbations/year or ≥1 exacerbation leading to hospital 
admission; Group D - mMRC score ≥2 or CAT score ≥10 
with ≥2 exacerbations/year or ≥1 exacerbation leading to 
hospital admission (Kim et al., 2013). 

Exercise impairment can be observed in a reduction 
of the self-paced walking distance (Singh et al., 2014) or 
by performing incremental exercise testing in a laboratory 
(Bolton et al., 2013). The Six-Minute Walk Distance Test 
(6MWT) is a simple, non-invasive, low cost, repeatable 

tool in the evaluation of functional capacity of COPD 
patients (Moreira et al., 2015). The test assesses the 
maximum distance a patient can walk during 6 minutes, 
and is highly used in evaluating  the outcomes of pulmonary 
rehabilitation programs (Maddocks et al., 2015), or could 
be used as a mortality prediction tool (Waschki, 2011). 
Another benefit of the 6MWT is the ability to predict an 
acute exacerbation of the disease (Andrianopoulos et al., 
2015), and a walking distance shorter than 350 m was 
considered a predictor of exacerbation in previous studies 
(Zanori & ZuWallack, 2013). A cut-off point of 80% of 
the predicted value is considered valid in many previous 
researches (Casanova et al., 2011; Soaresa & Pereira, 
2011). 

Hypothesis 
The six-minute walk distance test is a useful tool in 

evaluating the exercise capacity of a COPD patient and can 
be used as a staging tool in selected patients (without major 
comorbidities).

Objectives
The purpose of this study was to evaluate exercise 

capacity in COPD patients, and to establish a possible 
association between the outcomes of the 6-minute walk 
test and the demographic characteristics, severity stage and 
risk group classification.

Material and methods
The study was approved by the Research Ethics 

Committee of “Iuliu Hațieganu” University of Medicine 
and Pharmacy, Cluj-Napoca, no. 298/29.06.2016, and all 
patients included in this study signed an informed consent 
to participate in this research. 

Research protocol 
Duration and location: The study was conducted on 

COPD patients admitted to the “Leon Daniello” Clinical 
Hospital of Pneumology, Cluj-Napoca, Romania, between 
2016 and 2017. 

a) Subjects and groups 
Initially, 356 patients with COPD were enrolled in this 

study, but after using the exclusion criteria, 60 patients 
were included in the research. The inclusion criteria were: 
signing the informed consent, age>40 years and <90 years, 
Tiffeneau index (forced expiratory volume in the first 
second (FEVS) to forced vital capacity (FVC) <0.7. The 
exclusion criteria were: age <40 years or >90 years, refusal 
to sign the informed consent, FEVS/FVC ≥0.7, presence 
of any of the following: chronic obliterative arteriopathy 
of the lower limbs, chronic venous insufficiency, leg 
pain, leg injuries, asthma, chronic bronchitis, allergies, 
pneumonia, heart failure, pulmonary hypertension, 
myocardial infarction, alpha-1 antitrypsin deficiency, 
interstitial lung disease, oral anticoagulant therapy, recent 
revascularization, thoracic surgery, acute renal failure, 
neoplasia, autoimmune diseases. Smoking status was 
evaluated as follows: group 0 – never smokers, group 1 - 
current smokers, group 2 – former smokers.

b) Assessment methods
The patients were assessed on the first day of admission 
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to hospital and on the seventh day of hospitalization. 
The methods used for the assessment were: collecting 
anamnestic data regarding the smoking history and 
calculating the pack-year index, performing the 6MWT in 
accordance with the standard ATS protocol (***, 2002), 
indoors, on a flat, ventilated corridor 18 m in length, 
supervised by a physician. At the beginning and at the end 
of each test, we evaluated blood pressure (BP), heart rate 
(HR), peripheral blood oxygen saturation (SpO2, with the 
Nonin digital pulse oximeter). Each patient was asked to 
walk as far as possible around the course in a six-minute 
period of time, and to signal if dyspnea, extreme fatigue, 
pain or dizziness occurred during the test. SpO2 was 
evaluated every 20 seconds, and the test was stopped if 
desaturation greater than 5% occurred. 

The predicted value for the distance of the 6MWT was 
calculated with the formula:

Male patient: Predicted 6 MWD=361 – (age in years 
x 4) + (height in cm x 2) + (HRmax/HRmax%pred x 3) – 
(weight in kg x 1.5) 

Female patient: Predicted 6 MWD=361 – (age in years 
x 4) + (height in cm x 2) + (HRmax/HRmax%pred x 3) – 
(weight in kg x 1.5) – 30 for female subjects (Casanova et 
al., 2011). 

The predicted max Heart Rate was calculated with the 
formula: HRmax= 220-age.

After applying the formula, we evaluated the outcome 
in % of the predicted value.

Performing ≥80% of the predicted value was considered 
as a normal effort capacity.  

c) Statistical analysis 
Statistical analysis was conducted by using IBM 

Statistical Package for the Social Sciences (SPSS), 
version 20 for Windows, and Microsoft Excel 2010. The 
variables are expressed as mean ± standard deviation. 
For each data item, the minimum, maximum, standard 
deviation, skewness and kurtosis were computed. 
Logarithmic transformation of values was used for non-
Gaussian distribution data. T-test and ANOVA test were 
used to compare the means. Spearman test was applied 
for correlations. Confidence interval levels of 95% and 
alpha˂0.05 were considered for statistical significance. 

Results
Overall analysis
The study group included 60 patients (54 males and 6 

females), previously diagnosed with moderate to severe 
COPD, according to 2018 COPD GOLD Criteria. The 
mean age was 67 years old, with a SD of 9.2. The median 
BMI was 29.4. Out of the study population, 20 (33.3%) 
were current smokers, 28 (46.6%) were former smokers, 
and 12 patients never smoked cigarettes (20%). The mean 
distance walked during the 6MWT was 303.97 meters (m), 
with a mean percentage of the predicted value of 78%±19.1 
and a minimum of 70 meters and a maximum of 450 m, 
and also a decrease in the peripheral blood transcutaneous 
oxygen saturation of 2.7±1.4, with a minimum of 1% and 
a maximum of 5%. 

Patient characteristics are presented in Table I. 

Table I 
General characteristics of the study population 

Indicators Total (n=60)
Age, years 67±9.2
Number (percent) of females 6 (10%)
Number (percent) of males 54 (90%)
BMI (mean ± SD) 29.4±6.3
Number (percent) of smokers 20 (33.3%)
Number (percent) of former smokers 28 (46.6%)
Number (percent) of never smokers 12 (20%)
Smoking status, pack-year index mean ± SD 29.5±18.2
Years since smoking cessation, mean ± SD 4.9±7.2
6MWT distance (meters), mean ± SD 303.9±97.7
6MWT percent of the predicted value, mean ± SD 78±19.1
Desaturation during 6MWT percent, mean ± SD 2.7±1.4
Legend: Results expressed as median ± standard deviation (SD), 
BMI=Body Mass Index; 6MWT=Six-Minute Walk Test.

The distribution of the study population according to 
the 2018 COPD GOLD Stages of severity classification 
was: 18 (30%) patients in stage II, 26 (43%) in stage III, 
and 16 (27%) in stage IV of the disease. When risk groups 
were considered, 4 (7%) patients were in Group A, 13 
(22%) in Group B, 5 (8%) in Group C and 38 (63%) in 
Group D. 

Out of all 60 patients, a proportion of 38.3% (n=23) 
patients were classified as obese, with a BMI>30 kg/m2. 

Table II 
Overall correlations between the studied parameters

Indicators Age BMI PYI SC 6MWTD 6MWT
% PV

6MWT
Des

Age Correlation coefficient 1.000 -.088 .045 .100 -.065 -.106 -.038
Sig. (2-tailed) . .502 .730 .449 .623 .418 .772

BMI Correlation coefficient -.088 1.000 .009 .261 .122 .139 -.041
Sig. (2-tailed) .502 . .946 .044 .351 .290 .755

PYI Correlation coefficient .045 .009 1.000 .293 .035 .079 -.028
Sig. (2-tailed) .730 .946 . .023 .789 .547 .831

SC Correlation coefficient .100 .261 .293 1.000 -.219 -.231 .189
Sig. (2-tailed) .449 .044 .023 . .093 .075 .149

6MWT 
D

Correlation coefficient -.065 .122 .035 -.219 1.000 .930 -.604
Sig. (2-tailed) .623 .351 .789 .093 . .000 .000

6MWT 
% PV

Correlation coefficient -.106 .139 .079 -.231 .930 1.000 -.575
Sig. (2-tailed) .418 .290 .547 .075 .000 . .000

6MWT
Des

Correlation coefficient -.038 -.041 -.028 .189 -.604 -.575 1.000
Sig. (2-tailed) .772 .755 .831 .149 .000 .000 .

Legend: BMI = Body Mass Index; 6MWT = Six-Minute Walk Test; PYI = Pack-Year Index; SC = smoking cessation; 6MWT D = 
6MWT Distance; 6MWT % PV = 6MWT percent of predicted value; Des = Desaturation; 2-tailed significance cutoff = 0.05.
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Out of the obese patients, 39.1% were classified, based on 
severity, as stage II COPD, 43.4% as stage III, and 21.73% 
as stage IV COPD.

BMI positively correlated with the number of 
years since smoking cessation (p=0.04, rho=0.261). 
No correlation was found when comparing the 6MWT 
parameters (distance, percentage of the predicted value, 
SpO2 decrease), age, BMI and smoking history. The results 
are presented in Table II. 

Severity stages of COPD
When severity stages were considered, the walked 

distance during the 6MWT was influenced by the severity 
of the disease, as a higher severity index was associated 
with a lower distance in 6MWT (p˂0.0001). Patients with 
mild COPD (stage 2, n=18) walked 383.8±68.3 meters, 
while patients with a severe stage of disease (stage 4, n=16) 
walked 212.8±83.18 meters. Subjects with stage 3 COPD 
had a distance of 311.5±79.6. Also, the percentage of the 
predicted value of 6MWT achieved by patients in stage 2 
was higher compared to that of patients in stage 4: 90.6±14 
versus 62.2±17.2 (p˂0.0001) (Table III).
 

Table III 
Anova analysis of distance, percent of the predicted value of 

6MWT, desaturation, age, BMI and the severity grade of COPD
Indicators F Sig.

6MWT D - COPD grade 18.56 0.0001
6MWT % PV - COPD grade 13.285 0.0001
6MWT Des - COPD grade 18.63 0.0001
Age - COPD grade 0.306 0.737
BMI - COPD grade 1.356 0.266

Legend: BMI=Body Mass Index; 6MWT=Six-Minute Walk Test; 
6MWT D = 6MWT Distance; 6MWT % PV = 6MWT percent of 
predicted value; Des = Desaturation; F = F test = between group 
variability/within group variability; Sig = significance cutoff = 
0.05.

Risk groups 
The ANOVA statistical analysis of the walked distance, 

percent of the predicted value of 6MWT and desaturation 
considering risk groups indicated a statistical significance 
between risk groups (Table IV). No statistically significant 
differences were found when considering the group risk 
and age or BMI. 

Table IV 
Anova analysis of distance, percent of the predicted value of 6MWT, 

desaturation, age, BMI and the risk groups of COPD patients
Indicators F Sig.

6MWT D - RG 6.003 0.001
6MWT % PV - RG 4.286 0.009
6MWT Des - RG 7.703 0.0001
Age - RG 0.392 0.759
BMI - RG 1.115 0.351

Legend: RG = risk group; BMI=Body Mass Index; 6MWT=Six-
Minute Walk Test; 6MWT D = 6MWT Distance; 6MWT % PV 
= 6MWT percent of predicted value; Des = Desaturation; F = F 
test = between group variability/within group variability; Sig = 
significance cutoff = 0.05.

Smoking status
The 6MWT % of predicted value was higher in group 

1 (86%) compared to group 0 and group 2 (73%) (p=0.048 

on ANOVA test). Considering smoking status, no statistical 
significance was found for the walked distance and the 
desaturation level. 

Discussions 
In our study group, we found a proportion of 38.3% 

obese patients, which is higher than the incidence cited 
in the literature - 10-28% (Finucane et al., 2011). A 
possible explanation could be the small group of patients 
investigated in our research. Out of the 23 obese patients, 
only 5 (21.73%) were diagnosed with severe COPD (FEV1s 
<30% of predicted value). These results are consistent 
with the currently available international epidemiological 
data (Park et al., 2017). Obesity represents a major health 
problem, with an impact on the pathophysiology of 
respiration, in obesity-hypoventilation syndrome, or in 
obesity-COPD overlap syndrome. The presence of obesity 
in a COPD patient represents a potential indicator of 
Obstructive Sleep Apnea Syndrome (OSAS), adding the 
last “O” to what is called the Triple O Syndrome - COPD 
+ Obesity + Hypoventilation + OSAS (Drummond et al., 
2012).

BMI moderately correlated with years since smoking 
cessation. It is known that weight gain occurs after 
smoking cessation (hyperphagia, stress) (Faeh et al., 2018). 
The reason for this might be the removal of the effect of 
nicotine on the central nervous system (Komiyama et al., 
2013), or the increase in calories intake, due to the “hand to 
mouth” gesture (Veldheer et al., 2015). Also, the percent of 
the predicted value of 6MWT was higher in group 1 versus 
group 0 and group 2 based on the smoking status.

6MWT was not influenced by age, BMI, smoking 
history. Our results disagree with other studies, which 
reported a positive correlation between age, distance and 
overall performance on 6MWT (Liu et al., 2016). In our 
opinion, the explanation can be found in the multitude of 
exclusion criteria that we used, having a group without major 
comorbidities that could influence the test results (heart 
failure, peripheral artery disease, uncontrolled diabetes). 
Currently, there are no universally accepted equations for 
predictive values of the 6MWT. This is due to the small 
cohort data, lack of multicenter studies, differences between 
regions, inconsistent methodology of the test (i.e. corridor 
length). We selected the equation provided by Casanova 
et al., as it results from an international multicenter study 
evaluating geographic variations in a large cohort of adults, 
following the ATS guidelines.

The average walked distance during the 6MWT was 
shorter than the reported values 445±92.9 meters (Saglam, 
2015). We believe that one reason for this is the possible 
influence of the corridor’s length with multiple turns. Other 
published studies used a corridor of 15 or less meters long 
and found similar results to those of our study - average 
distance 391 meters (Hernandes et al., 2011). A possible 
solution for these differences could be the Sit-To-Stand 
Test, which could be more accurate in evaluating the 
functional capacity of COPD patients (Reychler et al., 
2018); more studies are needed before validating this 
tool in the assessment of COPD. We discovered a high 
statistical significance between the walked distance and the 
severity of COPD, in accordance with the literature data 
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(Enfield et al., 2010), and also with the risk group. This last 
association had contradictory results in the literature (Celli 
et al., 2016), but our findings suggest that 6MWT could 
serve as a predictive tool in a COPD population without 
major comorbidities.

The desaturation index is positively associated with 
the risk group, indicating a marker for oxygen therapy 
according to the risk group in addition to spirometric 
values and arterial blood gas analysis. This could impact 
the intermittent oxygen therapy at home indicated for 
patients with severe COPD (a potential condition for 
reimbursement of oxygen therapy), with a major impact on 
the healthcare system, reducing the financial costs of both 
the patient and the system.

Most of the studies found correlations between age 
or BMI and the risk groups of COPD. Divo et al. (2015) 
found that the higher the BMI, the lower the risk group, 
giving obesity a protective value - the obesity paradox of 
COPD. However, we discovered no statistical significance 
between these characteristics, meaning that obese and non-
obese patients have a similar incidence of exacerbations.

Conclusions 
1. Our findings suggest that in a COPD population 

without major comorbidities, the outcome of 6MWT could 
serve as a predictive tool for further exacerbations and 
might contribute to a better management of the disease, 
in terms of pharmaceutical and non-pharmaceutical 
treatment, including pulmonary rehabilitation programs. 

2. Furthermore, 6MWT could represent, for this 
category of patients, an important criterion in the 
classification of COPD.
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Abstract
Background. Menu structure is an important element in swimmers’ specific activity in order to maintain an optimal physical 

development pattern and to facilitate the recovery process between training sessions.
Aims. The aim of the study was to identify swimmers’ nutritional knowledge and to establish a relationship between food 

ingestion and specific physical activity.
Methods. A cross sectional study was conducted in Târgu Mureș, Romania, between 19th of March and 20th of July 2018, 

on a sample of 24 athletes consisting of 11 female and 13 male swimmers enrolled in national competitions. In order to deter-
mine swimmers’ food intake and preferences we applied a 19-item questionnaire and a 5 day food diary. 

Results. Statistically significant differences were recorded regarding the increased intake of processed meat foods (p=0.014, 
r=0.4947, CI=0.1014 to 0.7542) and sweets (p=0.0425, r=-0.4173, CI=-0.7088 to 0.003916) both at breakfast and during lunch. 
Also, the results showed an increase of refined products and sweets consumption in snacks during a day (p=0.0305, r=0.4422, 
CI=0.03446 to 0.7237). At the same time, significant statistical associations were identified between the athletes’ age and fruit 
intake both before (p=0.0207, r=0.4693, CI=0.06862 to 0.7396) and after the training session (p=0.007, r=0.5356, CI=0.1562 
to 0.7773).

Conclusions. The obtained results will influence physical activity in energy terms, providing a higher training session diffi-
culty due to an inappropriate food intake before the practice and an increased fatigue level reported by the athletes. Establishing 
a nutritional scheme for the athletes during different training phases of the season is required.

Keywords: swimming, food intake, food preferences, age
 
Rezumat
Premize. Structura planificării alimentare reprezintă un element important în activitatea sportivă specifică în vederea 

dezvoltării fizice optime și pentru facilitarea procesului de refacere fizică între ședințele de pregătire.
Obiective. S-a urmărit identificarea cunoștințelor nutriționale în rândul înotătorilor, stabilindu-se o relație între aportul 

alimentar și activitatea sportivă specifică.
Metode. S-a desfășurat un studiu transversal observațional, în Târgu Mureș, România, în perioada 19 martie – 20 iulie 2018, 

pe un eșantion format din 11 subiecți de gen feminin și 13 subiecți de sex masculin, activând în competiții la nivel național. În 
vederea determinării aportului și preferințelor alimentare, am aplicat un chestionar format din 19 întrebări și un jurnal alimentar 
desfășurat pe parcursul a 5 zile.

Rezultate. Au fost identificate diferențe semnificative din punct de vedere statistic între vârsta înotătorilor și consumul 
crescut de produse procesate de origine animală (p=0.014, r=0.4947, CI=0.1014 to 0.7542) și consumul de dulciuri (p=0.0425, 
r=-0.4173, CI=-0.7088 to 0.003916) atât în cadrul micului dejun, cât și la prânz. S-a constatat o creștere a consumului în rândul 
produselor rafinate și al dulciurilor în cadrul gustărilor (p=0.0305, r=0.4422, CI=0.03446 to 0.7237). Au fost identificate aso-
cieri semnificative din punct de vedere statistic între vârsta sportivilor și consumul de fructe, atât înainte (p=0.0207, r=0.4693, 
CI=0.06862 to 0.7396), cât și după finalizarea ședinței de pregătire (p=0.007, r=0.5356, CI=0.1562 to 0.7773).

Concluzii. Activitatea fizică este influențată din punct de vedere energetic prin creșterea percepției gradului de dificultate 
a ședinței de pregătire din cauza unui aport alimentar inadecvat înaintea efortului fizic. Necesitatea dezvoltării unui plan ali-
mentar în rândul sportivilor pe parcursul diferitelor perioade de pregătire din cadrul unui sezon este confirmată prin rezultate.

Cuvinte cheie: înot, aport alimentar, preferințe alimentare, vârstă
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Introduction
Nutritional background is an effective factor regarding 

adolescent swimmers’ physical activity and development. 
Alongside the nutritional scheme, different parameters 
such as the daily training schedule, training period and 
intensity of physical effort will dictate swimmers’ evolution 
(Papadopoulou et al., 2002; Mujika et al., 2014).

Nutritional support for competitive swimming will 
represent a critical element of the athlete’s preparation in 
order to meet daily energy and nutrient demands as a result 
of the specific sporting activity. Thus, swimmers’ schedule 
requires rigorous training and practice in order to develop 
biomechanical and physiological skills specific to aquatic 
sports (Pyne et al., 2014). Swimming is a sport that aims 
to develop both the aerobic and anaerobic capacity in order 
to increase strength and technical efficiency in athletes. 
Therefore, physical performance can be optimized with an 
adequate meal plan that includes a proper macronutrient 
distribution, as well as with a hydration plan and 
periodization of supplements (Domínguez et al., 2017). 
Moreover, these features can provide a favorable impact 
on swimmers’ performances as described by Stellingwerff 
et al. (2014). However, adolescent and youth swimmers 
are advised to adapt their food intake towards a well-
planned menu in order to enhance training performance. 
Sufficient energy will have to be provided through food 
intake, otherwise swimmers might develop energetic and 
micronutrient deficiencies during growth and development 
periods (Shaw et al., 2014).

Swimmers’ food intake will be fulfilled according to 
the macro-cycle training periodization. Food ingestion will 
be adapted to every training period requirement (Shaw et 
al., 2014; Pyne et al., 2014).

Particularly, swimmers are advised to adapt their menu 
according to the training and the physical effort structure 
(Trakman et al., 2016). A dense nutrient food intake will 
fulfill both the athletes’ quality and quantity nutritional 
requirements. As a result, the composition and the structure 
of the menu will overcome swimmers’ energy requirements 
in both physical development phases, having a direct 
impact on the general physical activity (Shaw et al., 2014).

Hypothesis
Based on our hypothesis, negative nutritional habits 

can affect sports performance. Our main objective is to 
identify the nutritional knowledge of swimmers with active 
participation in national competitions in order to assess a 
relationship between nutrition practice, knowledge and 
effort perception. 

Material and methods 
Research protocol
A cross-sectional study was conducted after obtaining 

the written consent of the legal tutors of the subjects.
a) Period and place of the research
 The study was conducted in Târgu Mureș, Romania, 

between March-May 2018. 
b) Subjects and groups
The study group was formed by 24 subjects, of which 11 

females and 13 males. Both groups were active participants 
in regional and national competitions. Data usage was 

obtained by written approvals of the legal guardians of the 
subjects. 

c) Tests applied
The analyses were performed during the general 

training cycle of the swimmers. The inclusion criteria were: 
healthy subject who signed up for the swimming club, with 
a reported age between 7 and 14 years. The athletes who 
did not participate in at least 3 swimming practices during 
the analysis week were excluded. 

Food questionnaire development 
Data extraction was conducted through a 19-item 

multiple choice questionnaire. Also, a food diary was 
completed by athletes in order to identify food ingestion 
over a 5 day period. The main purpose of the questionnaire 
was to identify swimmers’ food intake and preferences. 
Through the food diary we followed the predominant food 
choices of the swimmers according to the daily training 
schedule. Within the food questionnaire, data regarding the 
number of meals and snacks, along with liquid ingestion 
were incorporated. Pre- and post-training information 
about food intake and food content was extracted. 

Physical exercise data monitoring 
Exercise activity, such as daily training session difficulty 

and physical stress level, was individually reported. A charac-
terization scale was used, by applying values between 1, 
which represented the minimum effort difficulty, and 5, 
which represented the maximum effort difficulty, in order to 
characterize physical effort. The data regarding swimmers’ 
training sessions, including total effort time (minutes) and 
total swim distance (meters), were monitored as well.

Anthropometric analysis 
Through anthropometric measurements we identified 

the athletes’ height (m), determining weight (kg) and the 
body mass index (BMI) using an Omron BF511 (Kyoto, 
Japan) body composition scale. 

d) Statistical processing
The statistical analyses were performed using 

GraphPad Prism 6.0 software. We used mean values, 
median values and standard deviations to describe our data. 
Data normalization was done with the D’Agostino-Pearson 
normality test. We used the Spearman rank correlation test 
and Wilcoxon matched pairs test to analyze a possible 
association between two items or a difference in evolution. 
The confidence test was set at 95%, so a p value lower than 
0.05 was considered significant.

Results
Through the anthropometric analysis, we identified a 

median of 1.39 m height (between 1.32 m and 1.61 m) 
and 32.7 kg body weight (between 27.2 kg and 48.2 kg). 
The median BMI value of swimmers was 16.95, with a 
minimum of 14.4 and a maximum of 20.7.

Training analysis
Physical stress, reported by subjects as fatigue, was 

associated with a higher swimming session difficulty 
(p=0.007, r=0.5352, 95%CI=0.1557 to 0.7770).

Statistical data showed significant associations 
between daily training sessions and different food intake 
(p=0.0078). The conducted swimming sessions lasted 90 
minutes. In association with the physical effort, while the 
median value provided a number of 6 swimming sessions 
(between 4 and 10), during the micro-cycle training, 
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swimmers’ food choices changed. The increased number 
of swimming sessions during a week (6) was significantly 
associated with an elevated intake of cereals represented 
by white bread (p=0.0078). However, we did not identify 
any associations between the median number of swimming 
sessions and an increased intake of pastry products, 
oleaginous plants or fruits, as shown in Table I.

Table I 
Statistical associations regarding weekly training sessions 

and the studied parameters
Weekly swimming sessions (6)

Reported data Bread Pastry products Nuts Peanuts Fruits
p 0.0078 0.0143 0.0294 0.0294 0.01
r 0.5297 -0.4934 -0.4448 -0.4448 -0.5148

95%CI Lower 0.1482 -0.7535 -0.7252 -0.7252 -0.7657
95%CI Upper 0.7740 -0.0997 -0.0376 -0.0376 -0.1281

Breakfast
Through the obtained results, the predominant food 

products consumed during breakfast were represented by 
“dairy products” (66.6%), “refined cereals” (66.6%) and 
“eggs” (41.6%). Within this meal, food products with 
a high processing rate such as precooked meat products 
(62.5%) and white bread (58.3%) were identified.

By analyzing breakfast composition, we found 
significant correlations between athletes’ age, processed 
meat products intake (p=0.014) and white bread intake 
(p=0.0497), as shown in Table II.

Table II 
Statistical correlations between athletes’ age 

and food consumption during breakfast
Breakfast

Reported data Processed meat 
products Bread Cereals Dairy 

products Eggs

p 0.014 0.0497 0.4658 0.9038 0.1747
r 0.4947 0.4048 -0.1563 -0.02605 0.2865

95%CI Lower 0.1014 -0.01107 -0.5357 -0.4354 -0.1447
95%CI Upper 0.7542 0.7013 0.2755 0.3922 0.6262

Lunch
Swimmers’ food intake, during lunch, was 

predominantly based on soups (95.8%) and animal products 
such as meat (95.8%). Also, food intake was completed by 
vegetables such as carrots, pumpkins, broccoli, green peas 
and tomatoes, steamed potatoes or pasta.

Increased refined products consumption, such as sweets 
and simple carbohydrates (chocolate, biscuits, cakes, jams 
and pastry products) at the lunch meal was correlated with 
athletes’ age (p=0.0425) according to Table III.

Table III 
Statistical correlations between age 

and food consumption during lunch meal
Lunch

Reported data Sweets/simple 
CHO

Steamed/
mashed 
potatoes

Soups Meat Pasta

p 0.0425 0.0455 0.3128 0.4735 0.4388
r -0.4173 -0.4119 -0.2151 0.1536 -0.1658

95%CI Lower -0.7088 -0.7056 -0.5777 -0.2781 -0.5426
95%CI Upper 0.0039 0.0025 0.2184 0.5337 0.2665

Snacks

Athletes’ secondary food intake was predominantly 
represented by processed meat products (45.8%) and white 
bread (75%). Also, dairy products such as cheese or melted 
cheese (37.5%) and high saturated fat products, such as 
pastry (54.1%), were consumed as daily snacks. Nutritive 
products with a high level of unsaturated fats, such as 
oleaginous products including nuts, almonds or peanuts, 
had a low consumption percentage (4%). 

Snacks intake showed a significant statistical association 
between the increased consumption of refined products, 
sweets (p=0.0305) and the increased age of swimmers 
(r=0.4422, 95%CI=0.03446 to 0.7237), according to Table 
IV.

Table IV 
Statistical associations between swimmers’ age 

and food consumption during snacks
Snacks

Reported data Refined products Seeds Nuts Fruit juices Fruits
p 0.0305 0.9432 0.9432 0.4364 0.8831
r 0.4422 0.01536 0.01536 0.1666 0.03171

95%CI Lower 0.03446 -0.4012 -0.4012 -0.2657 -0.3874
95%CI Upper 0.7237 0.4267 0.4267 0.5432 0.4400

Dinner
Athletes’ food intake during dinner was predominantly 

based on red and white meat (50%), white bread (66.6%) 
and processed meat products such as cold cuts (58.3%). 
Alongside those foods, dinner included butter (50%), 
vegetables (41.6%) and yogurts (41.6%).

Regarding athletes’ dinner intake (p>0.05), we could 
not identify correlations between any specific products and 
swimmers’ age (Table V).

Table V 
Statistical associations between swimmers’ age 

and dinner food intake
Dinner

Reported data Meat Pasta Rice Vegetables Dairy products
p 0.1283 0.6926 0.4885 0.6225 0.9531
r -0.3193 -0.08509 -0.1485 -0.1059 -0.01268

95%CI Lower -0.6477 -0.4821 -0.5300 -0.4981 -0.4245
95%CI Upper 0.1091 0.3409 0.2829 0.3223 0.4035

The extracted data highlight significant statistical 
associations between athletes’ age and food choices. 
Older age was associated with an increased consumption 
of dairy products (p=0.038), but was not correlated with 
a high intake of chips (p=0.0349). According to Table 
VI data, the conducted analyses evidenced significant 
statistical associations between the age of the subjects and 
an increased fruit intake, both before and after the training 
session. According to Table VII, athletes’ food preferences 
were identified.

Table VI 
Statistical associations regarding athletes’ age and fruit intake

Fruit intake

Reported data Before the swimming 
session

After the swimming 
session

p 0.0207 0.007
r 0.4693 0.5356

95%CI Lower 0.06862 0.1562
95% CI Upper 0.7396 0.7773

General food intake
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Table VII 
Food intake summary in the study group

Food
Many times/

day 
(%)

Daily
(%)

Few times/
week 
(%)

Rarely/never
(%)

Milk 25 45.8 25 4
Yoghurt 4 25 45 20
Fruit yoghurt 0 25 12.5 5
Kefir 4 8 12.5 75
Cheese/Melted cheese/
Cottage cheese 12.5 50 25 12.5
Butter 16.6 37.5 33 12.5
Margarine 4 8 29 58
Liver pate 4 8 33 54
Pork meat 0 16 37.5 45
Beef meat 0 8 12.5 79
Chicken meat 0 25 70 4
Sausages 0 12.5 41 45
Bacon 0 12.5 16.6 66.6
Meat based processed 
products 16.6 54 25 4
Fish 0 0 50 45.8
Eggs 0 20 62.5 16.6
Bread 50 37.5 12.5 0
Cereals 4 37.5 54.1 4.1
Refined cereals 4.1 33.3 45.8 16.6
Rice 0 12.5 58.3 29.1
Pasta 0 4.1 54 41
Pastry products 0 37.5 45.8 16.6
Sun flower seeds 0 4.1 37.5 58.3
Pistachio 0 0 33.3 62.5
Peanuts 0 12.5 29.1 58.3
Chips 0 0 29.1 70.8
Biscuits 0 29.1 45.8 25
Carrots/pumpkins/
potatoes/vegetables 8.3 58.3 33.3 0
Fruits 20.8 66.6 12.5 0
Oranges/bananas/
apples/kiwis 12.5 62.5 25 0
Fruit and vegetable 
juices 0 4.1 45.8 45.8
Popcorn 0 8.3 33.3 58.3
Nuts 0 8.3 29.1 62.5
Fried chips 0 0 58.3 41.6
Pizza 0 4.1 29.1 66.6

Daily water intake (1.25 l) was significantly 
associated with the swimmers’ age (p=0.0089, r=0.5217, 
95%CI=0.1373 to 0.7695) and also with the number 
of daily meals (p=0.0081, r=0.5271, 95%CI=0.1447 to 
0.7725). According to the obtained results, it can be noted 
that athletes’ liquid intake was not correlated with the 
anthropometric parameters (p>0.05) and the number of 
daily snacks (p>0.05), Table VIII.

Table VIII 
Statistical associations between daily water intake 

and the analyzed parameters
Daily water intake (1.25 l)

Anthropometric 
parameters

Reported 
data

Age (10 years 
old)

Meals/day 
(3)

Height 
(1.39 m)

Weight 
(31.7 kg)

Snacks/
day (2)

p 0.0089 0.0081 0.1594 0.1843 0.8492
r 0.5217 0.5271 0.2965 0.2805 -0.04099

95%CI 
Lower 0.1373 0.1447 -0.1339 -0.1511 -0.4474
95%CI 
Upper 0.7695 0.7725 0.6328 0.6223 0.3795

Discussions
During physical training periods, a slight change 

in macronutrient distribution can be seen according to 
Pyne & Sharp (2014). Alongside reaching proper energy 
requirements, the athletes can maintain their physical 

activity at a top level, ensuring optimal body development. 
Therefore, the recovery process of swimmers will take 
place properly, without facing energetic issues (Pyne et al., 
2014; Smith et al., 2016). 

General food intake
Food intake and timing in the case of athletes will 

include meals and snacks distribution during daily 
physical activity, meeting both macro and micronutrient 
requirements. Young athletes, such as children and youth 
swimmers, will need to take care of physical development 
energy requirements, alongside the energy expenditure of 
the specific physical activity dictated by effort intensity and 
total training time (Unnithan et al., 2004). The hydration 
status of the athletes involved in competitions will be 
monitored in order to recover the sensitive and insensitive 
fluid losses and electrolyte deficiency (Petrie et al., 2004). 
However, swimmers will need to learn the defining 
elements of specific nutritional terms in order to improve 
physical performances. From a practical standpoint, these 
are defined as the choice of the proper food or dishes and 
timing of their ingestion during the training sessions, as well 
as before and after them (Purcell, 2013). Swimmers’ food 
choices will indicate their capacity to meet the nutritional 
requirements in order to recover after the physical effort.

Breakfast
According to our results, swimmers’ food intake at 

breakfast was predominantly based on processed foods 
such as precooked meat products (62.5%) and white 
bread (58.3%), dairy products (66.6%) and refined cereals 
(66.6%). Many scientific papers highlight the fact that 
consumption of high nutritional value foods such as whole 
grains, fruit juices and dairy products will satisfy the 
daily energetic requirements by achieving macronutrient 
balance, as stated by O’Neil et al. (2015) and O’Neil et al. 
(2014).

Snacks
In our study group, two daily snacks were reported by 

the athletes. Some similarities were mentioned by Burke 
et al. (2003) in a paper where athletes had three meals and 
two snacks during an ordinary training day. The chosen 
food for snacks, selected by athletes, was represented 
by sources higher in simple carbohydrates and lower in 
protein and fat, such as sports drinks and bars, similarly to 
Burke et al. (2003).

Lunch
Based on the obtained results, the athletes tended to 

consume refined products and foods rich in carbohydrates 
at lunch. According to the hypothesis that energy demand 
is predominantly overcome by refined food intake, athletes 
should reconsider daily food ingestion towards products 
with a high amount of nutrients and a low processing rate 
(Ward et al., 2017; Chacko et al., 2018).

Dinner
In our study group, the athletes tended to have a rich 

protein and carbohydrate meal at dinner. Thus, swimmers’ 
food intake was based on animal and dairy products (milk, 
yoghurt, cheese) alongside vegetables. Such similarities 
are presented by Carlsohn et al. (2012) in a study on 
athletes who gained most of the macronutrients during the 
main meals of the day. However, even if in our study group 
no statistical correlations between the studied parameters 



180

Alexandru Maftei et al.  

and dinner intake were identified, swimmers still need 
to minimize their intake of precooked meat products and 
white bread in order to meet the nutritional requirements 
and to recover after physical effort.

Conclusions
1. The daily food intake of athletes was represented by 

fruits (66%), vegetables (58%) and dairy products (45%). 
In addition to these, swimmers chose to eat different refined 
foods, such as meat-based processed products (54%) and 
pastry (37.5%).

2. According to our results, young swimmers preferred 
to eat refined products during daily snacks. An important 
element in swimmers’ choices regarding highly nutritional 
daily food intake is represented by their age. However, 
older age in the case of athletes did not provide a positive 
background regarding nutrient dense food choices, such as 
whole grains, dairy products or fruits at breakfast.

3. Swimmers showed a slightly increased tendency to 
consume refined and processed foods, having a low daily 
intake of whole grains, which represents an inadequate 
aspect of the general physical activity.
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Abstract
Extensive epidemiological and experimental investigations have linked lifestyle and environmental factors to the risk of 

colorectal neoplasia. Protective factors include: a balanced diet based on whole grains, non-starchy vegetables and dairy prod-
ucts, maintenance of a healthy weight and regular physical activity, while excessive intake of red and processed meat, alcohol 
consumption and a sedentary behavior are frequently associated with carcinogenesis. These lifestyle factors are equally impor-
tant even after a diagnosis of colorectal cancer. Both diet and physical activity can boost physical and physiological function, 
enhance the quality of life and reduce mortality among oncologic patients. The aim of this paper is to present the most relevant 
biological mechanisms linking physical activity with colorectal cancer in the context of prevention and cancer outcomes. Fur-
thermore, we emphasize the importance of physical activity alone or in association with other modifiable lifestyle factors, as a 
reliable tool for prevention and/or improved prognosis in diagnosed patients.

Keywords: colorectal cancer, physical activity, prevention, prognosis, quality of life

Rezumat
Studiile epidemiologice alături de cercetările experimentale au evidențiat de-a lungul timpului importanța elementelor 

stilului de viață și a factorilor de mediu în cancerul colorectal. Cei mai importanți factori care conferă protecție includ o dietă 
sănătoasă bazată pe consum de cereale integrale, legume fără amidon și produse lactate, alături de menținerea unui indice de 
masă corporală normal și practicarea cu regularitate a activității fizice. Pe de altă parte, consumul excesiv de carne roșie și carne 
procesată, alcool și o viață sedentară contribuie la carcinogeneză. Acești factori sunt la fel de importanți și după diagnosticul de 
cancer colorectal. Atât dieta cât și activitatea fizică ajută la îmbunătățirea funcțiilor fizice și cognitive, îmbunătățesc calitatea 
vieții și contribuie la reducerea mortalității în rândul pacienților oncologici. Scopul acestei lucrări este de a prezenta cele mai 
relevante mecanisme biologice care explică măcar parțial efectele benefice ale activității fizice în prevenție și prognostic. În 
plus, în această lucrare de sinteză vom evidenția importanța activității fizice, ca factor singular sau în combinație cu alți factori 
ai stilului de viață, ca fiind un instrument important în prevenție și/sau în îmbunătățirea prognosticului la pacienții diagnosticați. 
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Introduction
Worldwide, colorectal cancer (CRC) is the third most 

diagnosed type of cancer among men and the second most 
frequently diagnosed cancer in women. Incidence is higher 
in more industrialized countries and trends are on the rise in 
Asia and Eastern Europe, especially in regions marked by 
a recent transition to a Western lifestyle. As for mortality, 
rates have decreased in most developed countries due to 
efficient screening and improved treatment (Ferlay et 
al., 2014); (1). However, in Eastern European countries, 
including Romania, mortality rates continue to grow 
and may reflect diagnosis in advanced stages and poorer 
response to treatment (2). 

The etiology of CRC is multifactorial, including both 
hereditary conditions and lifestyle factors (Gryfe, 2009; 
Yamagishi et al., 2016); (3). There is strong evidence 
that consuming whole grains, foods containing dietary 
fiber and dairy products decreases the risk of colorectal 
cancer. Likewise, maintaining a healthy weight and being 
physically active is equally important. In addition, high 
intake of red and processed meat and drinking more than 
two alcoholic beverages per day was associated with 
increased risk (Schwingshackl et al., 2018; Tantamango 
et al., 2011); (3). Furthermore, these lifestyle factors are 
relevant even after a diagnosis of colorectal cancer and are 
associated with an improved quality of life and a reduced 
risk of recurrence or mortality (Van Blarigan et al., 2018; 
Van Vulpen et al., 2016; Lee et al., 2018a).            

Physical activity as defined by the World Health 
Organization (WHO) refers to “any bodily movement 
produced by skeletal muscles that requires energy 
expenditure” (4). Regular physical activity in healthy 
individuals has highly recognized health benefits. Also, in 
the most recent paper by the World Cancer Research Fund, 
the panel of experts concluded that there is convincing 
evidence that physical activity of all types (occupational, 
household, transport and recreational) is associated with 
reduced risk of colon cancer. However, no conclusion was 
drawn for rectal cancer (3). Additionally, recent research 
points out that cancer patients and survivors who engage 
in regular physical activity experience an improved quality 
of life, have fewer chances of recurrence or onset of 
comorbidities, as well as reduced treatment-related side 
effects (Detroye et al., 2018; Van Vulpen et al., 2016). 
Several biological mechanisms have been postulated to 
support such beneficial outcomes, including changes in 
body composition, decreased insulin levels and insulin 
resistance and epigenetic modifications (Friedenreich 
et al., 2017; Schoenberg, 2016; Hughes et al., 2017). 
In this review, we present the most relevant biological 
mechanisms and pathways in relation to physical activity 
and colorectal cancer. We also highlight the importance 
of regular physical activity for prevention of colorectal 
carcinogenesis as well as for improved outcomes after 
diagnosis.

The mechanism of physical activity in colorectal 
cancer

CRC is a complex disease characterized by the 
accumulation of several genetic and epigenetic changes 

in epithelial cells that transform the normal colonic 
mucosa into adenocarcinoma (Hanahan & Weinberg, 
2011; Yamagishi et al., 2016). It is widely acknowledged 
that genetic heritage is an important determinant of CRC 
risk. However, the majority of colorectal cancers occur 
sporadically as a result of epigenetic events mainly 
derived from exposure to environmental and lifestyle risk 
factors (Yamagishi et al., 2016; Fearon, 2011). The well-
known lifestyle factors associated with colorectal cancer 
development include an unbalanced diet, smoking, alcohol 
intake, physical inactivity and being overweight or obese. 
Diet-related risk factors such as frequent consumption of 
red and processed meat, cooking meat at high temperature, 
as well as low intake of fruits, vegetables and whole grains 
have been associated with colorectal carcinogenesis, while 
a healthy diet reflected by a Mediterranean dietary pattern 
can protect from developing colorectal cancer (3). The 
most common strategies for prevention aim to change 
dietary habits. Likewise, physical activity represents an 
important modifiable lifestyle factor with reported benefits 
in primary prevention of colorectal cancer, as well as in 
improving prognosis and quality of life in cancer survivors 
(Van Vulpen et al., 2016; Lee et al., 2018a). 

There are several proposed mechanisms by which 
physical activity can prevent colorectal cancer or improve 
the prognosis and quality of life of diagnosed patients. 
These mechanisms are not fully elucidated, although 
research advances over the past few years have generated 
useful insights.  One proposed mechanism is related 
to counteracting obesity and the downstream cascade 
of negative effects. Obesity arises as a consequence of 
unhealthy eating habits and sedentary behavior, leading to 
a chronic state of positive energy balance. Excessive body 
fat mass favors high levels of insulin and insulin resistance, 
which promote cell growth and inhibit apoptosis, these 
being major risk factors of colorectal carcinogenesis 
(Tsugane & Inoue, 2010). Sustained physical activity can 
reduce body fat mass and therefore insulin levels and insulin 
resistance (Schoenberg, 2016; Friedenreich et al., 2017).  
Obese patients develop a chronic condition characterized 
by low-grade inflammation which promotes carcinogenesis 
through biologic activity of pro-inflammatory mediators 
such as cyclooxygenase-2 (COX-2) and prostaglandin 
E2 (PGE2) (Schoenberg, 2016; Pohl et al., 2018; Shawki 
et al., 2018). In animal studies, exercise training had 
impressive anti-proliferative and anti-inflammatory effects 
in the colon mucosa, suggesting that this mechanism may 
be a valid explanation of how physical activity prevents 
colorectal cancer (Demarzo et al., 2008). Furthermore, a 
group of researchers analyzed COX-2 and PGE2 status 
in 605 human colorectal cancer tissue samples using the 
molecular database from two prospective cohort studies 
and showed that post-diagnosis physical activity was 
associated with better survival only among COX-2 positive 
patients (Yamauchi et al., 2013). Although physical activity 
is beneficial for both the prevention and the improvement 
of prognosis, their findings support the new approach of 
personalized lifestyle recommendations after a diagnosis 
of CRC.

Another physiological pathway illustrating the 
beneficial effects of physical activity is related to 
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exercise-responsive gene expression. Enhanced nutrient 
metabolism in skeletal muscle influences key proteins 
and metabolic enzymes which are responsible for the 
activation and/or the inhibition of different signaling 
pathways that regulate transcription and translation (Booth 
et al., 2002; Hughes et al., 2017). A gene expression study 
reported low levels of vascular endothelial growth factor, 
angiopoietin-2 and calcium-independent phospholipase 
A2 in the colon of exercising rats, suggesting that physical 
activity can influence markers of metastasis (Buehlmeyer 
et al., 2008). However, few studies assessed the interaction 
between physical activity and gene expression in CRC 
among humans. One example is illustrated by a recent 
Korean case-control study which identified a correlation 
between regular physical activity, CRC risk and PITX1 
polymorphism. The authors showed that subjects with the 
PITX1 rs647161 polymorphism are at high risk of CRC if 
they do not exercise regularly (Gunathilake et al., 2018). 

Physical activity can modify DNA methylation 
patterns. In the colon of exercising rats, physical activity 
leads to down-regulation of the BHMT2 gene, known to 
be involved in aberrant methylation (Buehlmeyer et al., 
2008). However, data from human studies are limited due 
to the inherent complexity of this type of investigations 
and, to our knowledge, there is no human study evaluating 
the effects of physical activity on DNA methylation in 
colon tissue. Nevertheless, in two observational studies, 
physical activity was correlated with enhanced methylation 
in peripheral blood (Luttropp et al., 2013; White et al., 
2013); also, an intervention study showed that physical 
activity modulates DNA methylation in adipose tissue 
(Rönn et al., 2013). Furthermore, in an observational study, 
patients diagnosed with gastric adenocarcinoma practicing 
higher levels of physical activity presented less frequent 
CACNA2D3 methylation (Yuasa et al., 2009). 

A growing body of evidence indicates that the enhanced 
levels of myokines generated in response to physical 
exercise can explain in part its positive effects. Myokines 
are proteins secreted by skeletal muscle cells, having 
multiple health benefits including metabolic improvement 
and anti-inflammatory effects in organs, in a paracrine, 
endocrine and autocrine manner. Aoi et al. showed that 
regular exercise prevents the onset of colon cancer in mouse 
models by inhibiting the formation of precursor lesions. 
Furthermore, the same authors discovered a novel myokine 
named secreted protein acidic and rich in cysteine (SPARC) 
secreted in both humans and mice that contributes to the 
prevention of colon tumorigenesis. Using an azoxymethane 
colon cancer mouse model, they demonstrated that in 
wild-type mice, regular low-intensity exercise reduced the 
formation of aberrant crypt foci and enhanced apoptosis 
in the colon mucosa. These antitumorigenic effects were 
not observed in SPARC-null mice (Aoi et al., 2013). 
Surprisingly, these results could not be replicated by a 
small clinical trial (10 participants) in humans (Songsorn 
et al., 2017). Other interrelated cancer-physical activity 
mechanisms include: DNA damage caused by oxidative 
stress and an impaired immune function (Friedenreich et 
al., 2017; Schoenberg, 2016). 

Physical activity in colorectal cancer prevention
Convincing evidence shows that there is an inverse 

association between the risk of developing colon cancer 
and physical activity, whereas the relationship with rectal 
cancer is still elusive (3). Several studies of different 
designs and characterization (diverse population, BMI, 
various levels of physical activity, etc.) suggested that 
the relationship is unlikely due to confounding bias and 
concluded that regular physical activity is protective 
against both proximal and distal colon cancer. 

In a meta-analysis using data prior to 2000, WHO 
highlighted that physical inactivity may account for 16% 
of the global colon cancer burden (Bull et al., 2004). Since 
then, a more recent meta-analysis including 52 cohort and 
observational studies showed that regular physical activity 
reduces overall risk of colon cancer by 24% in both men 
and women (Wolin et al., 2009). In addition, in a cohort 
of older adults (which due to age are at risk of developing 
colorectal cancer), recreational physical activity was 
inversely associated with the risk of colon cancer in a dose-
response relationship. Some authors showed that 4-6 hours 
of weekly physical activity may reduce both colon and 
rectal cancer by 13% and 30%, respectively. Still, for colon 
cancer the beneficial effect was higher with increased hours 
of physical activity per week. Moreover, the beneficial 
outcome was present even if the subjects started physical 
activity later in life (Chao et al., 2004). 

Strategies for counteracting the burden of CRC are 
highly desired and besides improving physical activity, 
other modifiable lifestyle factors can be targeted. 
Aleksandrova et al. (2014) developed a lifestyle index 
combining different factors such as: healthy weight, non-
smoking, physical activity, a healthy diet and limited 
alcohol consumption. They demonstrated that the joint 
effects of multiple lifestyle factors provide better outcome 
in terms of prevention. Using the European Prospective 
Investigation into Cancer and Nutrition cohort database, 
they showed that participants complying with all five 
healthy lifestyle factors had a 37% lower risk of developing 
CRC compared to those with none of the healthy factors, 
whereas adhering to only one lifestyle factor (e.g. physical 
activity) decreased the risk by only 13%. 

Contrary to the high amount of available data 
demonstrating the pivotal role of physical activity in 
colon cancer prevention, for rectal cancer the evidence 
generated conflicting results. There is a recent meta-
analysis suggesting a protective effect of physical activity 
against rectal carcinogenesis (Moore et al., 2016). In 
addition, in a cohort of male workers, light and moderate/
heavy occupational activity reduced the risk of rectal 
cancer (RR=0.71; CI: 0.36-1.37), while no association was 
found for leisure activity (Colbert et al., 2001). In line with 
the previous studies, Slattery et al. showed that vigorous 
physical activity was associated with a reduced risk of 
rectal cancer in both men (OR=0.6; 95%CI: 0.44-0.81) and 
women (OR=0.95; 95%CI: 0.40-0.86); also, participants 
engaged in vigorous activity over the past 20 years benefit 
from enhanced protection (Slattery et al., 2003). However, 
these positive results were not reported unanimously 
in the literature (Odegaard et al., 2013; Steindorf et al., 
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2005). This controversy warrants future research and 
might elucidate different carcinogenic and/or protective 
mechanisms in the exercise-colorectal cancer interplay. 

Physical activity after diagnosis of colorectal 
cancer

Conventional treatment of colorectal cancer includes 
surgery, chemotherapy and in some cases radiation. 
Typical side effects such as anemia, nausea, vomiting, 
leukopenia and diarrhea, as well as cancer-related fatigue, 
weakness and frequently depression, worsen the quality of 
life and usually impair the patients’ physical capabilities, 
leading to increased inactivity (Schoenberg, 2016).  
Recommendations regarding the type of physical activity 
after diagnosis of cancer include aerobic, resistance and 
flexibility exercise for a duration that suits the unique needs 
of the individual. Also, patients are advised to maintain 
intensity and to exercise as often as able (Detroye et al., 
2018). Research done so far supports physical activity 
during adjuvant therapy and highlights its favorable 
outcome in improving the quality of life, prognosis, and in 
counteracting the side effects of oncologic treatment. 

A randomized control trial (RCT) investigated the short 
and long-term effect of a supervised exercise program on 
fatigue, physical fitness and quality of life among colorectal 
cancer patients (Van Vulpen et al., 2016). Patients 
diagnosed with colon cancer and undergoing chemotherapy 
were assigned to either a usual care group, being instructed 
to maintain their habitual physical activity pattern, or to 
an interventional group receiving a supervised exercise 
program, individualized to the patients’ preferences and 
fitness level. Participants in the intervention group reported 
significantly less physical fatigue and higher physical 
function compared with patients in the usual care group. 
The authors concluded that a supervised exercise program 
for colon cancer patients undergoing chemotherapy is 
feasible, safe, may improve quality of life and has short 
and long-term beneficial effects.

A more recent RCT investigated the efficacy and 
feasibility of a 6-week home-based, unsupervised program 
for colorectal cancer survivors. The program aimed to 
increase the physical activity level to 18 MET (metabolic 
equivalent task) hours per week. The authors reported that 
73.5% of patients in the intervention group achieved the 
exercise goal, while the program significantly increased 
physical activity levels and improved physical fitness 
overall (Lee et al., 2018b). In addition, Meyerhardt et al. 
reported that 18 MET-hours per week appears to reduce the 
risk of cancer recurrence and mortality in colorectal cancer 
patients (Meyerhardt et al., 2006b). Furthermore, an initial 
trial investigating the efficacy of an exercise program 
during neoadjuvant chemotherapy in rectal cancer patients 
reported no adverse events related to training. Although 
physical activity was well tolerated, minimal change in 
quality of life and cancer-related fatigue was observed 
(Singh et al., 2018).

Several studies investigated whether the effect of 
post-diagnosis physical activity is related to pre-diagnosis 
levels. An observational prospective study including only 
female patients diagnosed with stage I to III colorectal 

cancer reported that recreational physical activity after the 
cancer diagnosis may reduce cancer-specific and overall 
mortality. Surprisingly, patients who reported being less 
active before the diagnosis of cancer had better exercise-
related outcomes after diagnosis, as compared to patients 
who used to be active before diagnosis (Meyerhardt et al., 
2006a). Additionally, a more recent study evaluated the 
impact of recreational physical activity before and after the 
diagnosis of colorectal cancer on disease-specific and all-
cause mortality. Pre-diagnosis physical activity levels of 
more than 18 MET-hours per week were associated with 
significantly lower colorectal-cancer specific mortality 
when compared with no pre-diagnosis recreational physical 
activity. However, the benefit in decreased mortality rates 
was also observed among formerly inactive patients if 
they reported the onset of physical activity after diagnosis 
(Kuiper et al., 2013). 

There are studies suggesting that the beneficial effect 
of physical activity on prognosis is dose-dependent, 
even if obviously the duration of physical activities in 
cancer patients is limited. Previously, Meyerhardt et 
al. demonstrated that male patients exceeding 27 MET 
hours per week had a 50% better prognosis (Meyerhardt 
et al., 2009), while in another study, each additional post-
diagnosis 10 MET hours per week (equivalent to 150 min/
week of moderate physical activity) was associated with a 
28% decrease in total mortality among colorectal cancer 
survivors (95%CI = 20-35%) (Schmid & Leitzmann, 
2014). In addition, in a meta-analysis including 11 studies, 
higher levels of exercise were more beneficial in terms of 
survival compared to low levels (Wu et al., 2016).

Conclusions
1. Colorectal cancer is preventable through a healthy 

diet, weight control and regular physical activity.
2. Physical activity is one of the most important 

modifiable lifestyle factors with highly protective effects 
against colon carcinogenesis. 

3. Physical activity during oncologic treatment can 
improve the quality of life, acting on both physical function 
and fatigue.

4. Starting physical activity after colorectal cancer 
diagnosis can improve prognosis and reduce mortality 
regardless of pre-diagnostic levels. 
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Physical activity instruction of older adults. 2nd edition.
(Instruirea adulților vârstnici în activitatea fizică) 
Editor: Debra J. Rose
Human Kinetics, August 8th, 2018
432 pages; price: £ 89.99 (paper)/67.49 (pdf)

Less than 15 years have passed from the first edition of 
this special book, and we already have  a second edition. 
Meantime, the prevalence of the old population  has 
continuously increased, whereas its appetite for exercise 
has alarmingly collapsed, generating an increasingly urgent 
need for individuals to  take a greater level of responsibility 
for their health and well-being. In other words, the need to 
attract old people to physical activity and to involve them in 
it has become a real global social problem, circumstances 
under which any book that may help fitness professionals 
in designing and implementing effective, safe, and fun 
physical activity programs for every older adult  may only 
be considered welcomed.

As expected, the new edition comes with an updated 
review of the research and literature in the field, but at the 
same time  it offers a new chapter - Chapter 9  - dedicated 
to the strategies enabling to integrate the six dimensions 
(physical, emotional, intellectual, vocational, spiritual, 
and social) of the whole-person wellness concept into the 
programs for older adults. The core sequence of this chapter 
demonstrates that the whole-person wellness and successful 
aging represent a winning combination. In fact,  the entire 
text of the book is based on the International Curriculum 
Guidelines for Preparing Physical Activity Instructors of 
Older Adults and addresses within its 18 chapters all the 
nine training modules in accordance with the respective 
guidelines. 

Part I has four chapters and starts speaking  about the 
field of  gerokinesiology, a new specialized area of study 

that focuses on professional training and research in 
physical activity and aging. The next chapter (Predictors 
of successful aging) presents not only the biological but 
also the  psychological and sociological theories of aging,  
and concludes that nowadays we  can even speak about  
models of successful aging, within which physical activity 
can be considered one of the most important determinants. 
Psychological and sociocultural aspects of physical activity 
for older adults represent the substance of Chapter 3, 
whereas the physiological aspects of aging are developed 
in Chapter 4.

 The next  group of three chapters offers the readers 
the  most essential and  topical information  about the pre-
exercise health screenings and assessments of the subjects, 
and also about how clients  are assisted in developing short- 
and long-term behavioral goals. In this respect, Chapter 7 
pays special attention to both the theoretical frameworks for 
behavioral change and particular factors that influence older 
adults’  exercise participation. 

From a practical point of view, part III, entitled “Core 
program principles and training  methods”, represents the 
key sequence of the book. It  is composed of  seven chapters  
and, as expected,  begins by drawing attention  to the most 
important  aspects (and especially to the great heterogeneity 
of older adults) to be taken into consideration when 
designing  exercise programs for this particular segment 
of  population (Chapter 8). Then, it continues by teaching 
us  how to manage warm-up and cool-down (Chapter 10), 
flexibility (11), resistance (12), aerobic (13), and balance 
and mobility (14) training sessions.

The first chapter of the last part speaks to the readers 
about how the nervous and musculoskeletal systems 
change with age and how the respective modifications 
influence the motor learning process, whereas the next 
chapter teaches them how to develop leadership skills 
and style, as well as instructional methods, techniques 
and strategies. Considering that frequently older adult 
age comes with some medical conditions, the penultimate 
chapter provides physical activity professionals with the 
most topical information on exercise prescription in patients 
with cardiovascular, pulmonary, metabolic, etc., disorders. 
The book ends with aspects regarding “legal standards, risk 
management and professional ethics” that have to govern 
the physical activity instructor profession.

With this new edition, Debra J. Rose and her 
collaborators offer students and fitness professionals not 
only a comprehensive  updated text, but also several other 
features (photos, figures, tables, study questions, etc.) 
that will certainly enhance the readers’ understanding and 
learning retention.

Gheorghe Dumitru
gdumitru@seanet.ro
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SCIENTIFIC MANIFESTATIONS 
   

The 4th National Conference of Medicine Applied to Physical 
Education and Sports, Higher Quality 

A patra Conferinţă Naţională de medicină aplicată la educaţia fizică şi sport, calitate  
superioară

On 13-14 September 2018, through the courtesy 
of the Management of “Iuliu Hațieganu” University of 
Medicine and Pharmacy, some of the generous university 
amphitheaters hosted the 4th National Conference of 
Medicine Applied to Physical Education and Sports, 
according to the model created in 1937 by Prof. Dr. Iuliu 
Haţieganu.

The scientific meeting was organized by The Romanian 
Medical Society of Physical Education and Sports under 
the aegis of “Iuliu Haţieganu” University of Medicine and 
Pharmacy in Cluj-Napoca, with the purpose of achieving a 
high scientific level.

The Conference had two main objectives derived from 
Prof. Iuliu Hațieganu’s thinking:

- Bringing physical and sports activities closer to 
the medical field, in order to increase the role of medical 
criteria and principles in organizing school and university 
physical education.

- Increasing the role of physical and sports activities in 
health prevention.

Many papers were presented in the 6 sections of the 
Conference, lectures on topical subjects were given in 

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

plenary by renowned teaching staff from all over the 
country, and 8 workshops were held on current themes of 
interest.

The scientific program of the Conference was intended 
to be interesting and complex, based on a multidisciplinary 
approach of the presentations, with high topicality and 
great impact on the fields of medicine, physical education, 
sport and related areas.

A fact that guaranteed the scientific value of the meeting 
was the extremely prestigious composition of the Scientific 
Committee, as well as the participation of the Palestrica of 
the Third Millennium – Civilization and Sport journal, a 
journal indexed in many international databases, in which 
the presented scientific papers can be published.

The meeting was accredited by the Romanian College 
of Physicians, the Romanian College of Pharmacists and 
the Teaching-Staff Resource Center for pre-university 
participants.

Traian Bocu
traian_bocu@yahoo.com
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Participants during the Conference Discussions during the coffee break
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The President of the Scientific Committee - Prof. Dr. Simona 
Tache; Invited lecturer - Prof. Dr. Nicolae Neagu – in the middle; 
the Vice-President of the Romanian Athletics Federation, Prof. 
Dr. Vasile Bogdan

Invited lecturer - Șerban Damian

Invited lecturer - Prof. Dr. Doina Cosman Invited lecturer Maria Vrînceanu

Prof. Dr. Leon Gomboș, Dean of the Faculty of Physical 
Education and Sport of Babeș-Bolyai University Cluj-Napoca

The Conference Organizing Committee: Assoc. Prof. Dr. Mihai 
Kiss, Instructor PhD student Sergiu David, Assist. Prof. Dr. Ciprian 
Kollos, Assist. Prof. Dr. Cornelia Popovici
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EVENTS 
   

Evocation of Professor Dr. Iuliu Hațieganu in Dârja  (3) 

Evocarea Profesorului Dr. Iuliu Hațieganu la Dârja  (3)

The purpose of the Old Fair in Dârja village - Panticeu, 
Cluj county is to give an impulse to the village life and to 
revive crafts, as well as to bring the young urban generations 
closer to the more experienced rural generations.

Recently, in an editorial entitled Promoting regional 
brands in sports and sports medicine, published in the 
Palestrica of the Third Millennium - Civilization and Sport 
journal, it was shown that in Cluj county and in the North-
Western region of Romania, there are insufficient local or 
regional brands supporting the country brands from various 
fields of activity (Bocu, 2015). That editorial highlighted only 
3 regional brands specific to Cluj county: Gheorghe Moceanu, 
Iuliu Hațieganu and Ion Moina.

A brand can be a name. A brand distinguishes itself through 
several types of positive significances conveyed: attributes, 
benefits, values, culture, personality, targeted consumer 
type (Armstrong & Kotler, 2006). Brands can be proposed 
as annual projects to be financed from European funds, by 
the County Council, in partnership with the County School 
Inspectorate, the County Authority for Sport and Youth and 
the County Public Health Authority. These projects must 
include several compulsory elements: an attractive title, the 
justification of the need to implement the project, the general 
and specific objectives of the project, activities to achieve the 
objectives, and the mention of the beneficiaries of the project.

The 3rd edition of the Old Fair in Dârja, organized on 
Saturday 18 August 2018, evoked the personality of Professor 
Iuliu Hațieganu.

Iuliu Hațieganu was born in Dîrja village in 1885, in the 
family of a Greek-Catholic priest. He attended the Superior 
Gymnasium in Blaj, then the Faculty of Medicine of Cluj and 
Vienna Universities.

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

He advocated the creation of sports parks and
recreation places, according to the principle of a healthy mind 
in a healthy body. In fact, when he was appointed a State 
Secretary Minister in the Ministry of Labor, Health and Social 
Protection in the Iorga government (29 April - 14 July 1931), 
he resigned after his proposal to create a Physical Education 
department was rejected (Dr. Ion Cantacuzino was minister 
during that period). He also wished, through the Medical 
Society of Physical Education and Sport created by him in 
1930, to reorganize physical education based on medical 
principles and criteria (Marin, 1999; Bârsu, 2014).  Iuliu 
Hațieganu supported mass sport practice by youth, an idea 
expressed in relation to the sports park built by him: This is not 
a stadium where 22 people do sport and 22,000 watch them, 
but he wants to reverse these figures so that 22,000 people do 
sport and 22 watch them (Morariu & Almășan, 1969). 

Bibliography
Armstrong G, Kotler P. Marketing: An Introduction. Trade paper-

back. Prentice Hall, New Jersey, 2006.
Bârsu C. Medico-historical aspects related to the foundation of 

the Medical Society of Physical Education from Bucharest. 
Palestrica of the Third Millennium - Civilization and Sport. 
2014;15(2):152-157.

Bocu T. Promoting regional brands in sports and sports medicine. 
Palestrica of the Third Millennium - Civilization and Sport 
2015;16(3):205-206.

Marin F. Iuliu Hațieganu. Ed. Med.Univ. Iuliu Hațieganu, Cluj-
Napoca, 1999, 294.

Morariu A, Almășan D. Iuliu Hațieganu și idea educației fizice în 
România. Ed. CNEFS București, 1969, 2.

Traian Bocu
traian_bocu@yahoo.com

https://doi.org/10.26659/pm3.2018.19.3.190

The monument built in the old square of Dârja village, dedicated 
to the union of Transylvania with Romania in 1918 

The tombstone of the Hațieganu family in the cemetery behind 
the church
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The boys’ folk dance group of the school in Panticeu The girls’ folk dance group of the school in Panticeu

A circle folk dance on the occasion of the same event Playing a football match with teams formed on the spot

A moment of relaxation after the artistic program
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On Saturday 1 September 2018, at 10:00 a.m., the 24th 
meeting of veteran athletes of the “U” Cluj Club took place. 
Like in the previous years, the meeting place was in front 
of the monument situated at the entrance to the athletics 
field, erected in memory of Doctor Ioan Arnăut and Prof. 
Ion Moina, a multiple national and Balkan champion in 
100 and 200 m sprint. 

Some of the celebrities present at the event were: 
Alexandra Taifas Sicoe, multiple national champion (27 
titles), participant in the 1952 Helsinki Olympic Games, at 

the venerable age of 86 years, Mircea Pop, Ilarie Măgdaş, 
Vasile Bogdan, Eva Zörgö, Ráduly Károly, Draga Comşa-
Crişan. 

The great absent this year was veteran Aurel Palade-
Ursu, who did not participate in the meeting for objective 
reasons. 

The next meeting will take place on 7 September 2019. 

Traian Bocu
traian_bocu@yahoo.com

The annual meeting of veteran athletes of the „U” Cluj Club (24)

Întâlnirea anuală a atleţilor veterani de la  „U” Cluj (24)

The meeting place – the monument in 
memory of Dr. Ion Arnăut and Prof. Ion 
Moina

A group picture of participants in the 
annual meeting

A picture on the athletics track

In the middle - Alexandra Taifas Sicoe; 
left - Ilarie Măgdaș; right - Dumitru 
Oltean

Left - veteran Mircea Pop; middle - 
Gheorghe Monea; right - Mircea Alexei

Private discussions among female 
veteran athletes
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FOR THE ATTENTION OF CONTRIBUTORS

The subject of the Journal
The journal has a multidisciplinary nature oriented toward biomedical, health, exercise, social sciences fields, applicable 

in activities of physical training and sport, so that the dealt subjects and the authors belong to several disciplines in these 
fields. The main rubrics are: “Original studies” and “Reviews”.   

Regarding “Reviews” the main subjects that are presented are: oxidative stress in physical effort; mental training; psycho-
neuroendocrinology of sport effort; physical culture in the practice of the family doctor; extreme sports and risks; emotional 
determinatives of performance; the recovery of patients with spinal column disorders; stress syndromes and psychosomatics; 
olympic education, legal aspects of sport; physical effort in the elderly; psychomotricity disorders; high altitude sportive 
training; fitness; biomechanics of movements; EUROFIT tests and other evaluation methods of physical effort; adverse re-
actions of physical effort; sport endocrinology; depression in sportsmen/women; classical and genetic drug usage; Olympic 
Games etc. 

Among articles devoted to original studies and researches we are particularly interested in the following: the methodo-
logy in physical education and sport; influence of some ions on effort capacity; psychological profiles of students regarding 
physical education; methodology in sport gymnastics; the selection of performance sportsmen. 

Other articles approach particular subjects regarding different sports: swimming, rhythmic and artistic gymnastics, hand-
ball, volleyball, basketball, athletics, ski, football, field and table tennis, wrestling, sumo.

The authors of the two rubrics are doctors, professors and educators, from universities and preuniversity education, trai-
ners, scientific researchers etc.

Other rubrics of the journal are: the editorial, editorial news, reviews of the latest books in the field and others that are 
presented rarely (inventions and innovations, universitaria, preuniversitaria, forum, memories, competition calendar, por-
traits, scientific events).

We highlight the rubric “The memory of the photographic eye”, where photos, some very rare, of sportsmen in the past 
and present are presented.

Articles signed by authors from the Republic of Moldova regarding the organization of sport education, variability of 
the cardiac rhythm, the stages of effort adaptability and articles by some authors from France, Portugal, Canada must also 
be mentioned.

The main objective of the journal is highlighting the results of research activities as well as the permanent and actual 
dissemination of information for specialists in the field. The journal assumes an important role regarding the achievement 
of necessary scores of the teaching staff in the university and preuniversity education as well as of doctors in the medical 
network (by recognizing the journal by the Romanian College of Physicians), regarding didactic and professional promotion. 

Another merit of the journal is the obligatory publication of the table of contents and an English summary for all articles. 
Frequently articles are published in extenso in a language with international circulation (English, French). 

The journal is published quarterly and the works are accepted for publication in the Romanian and English language. 
The journal is sent by e-mail or on a floppy disk (or CD-ROM) and printed, by mail at the address of the editorial staff. The 
works of contributors that are resident abroad and of Romanian authors must be mailed to the Editorial staff at the following 
address:

„Palestrica of the third millennium – Civilization and sport”
Chief Editor: Prof. dr. Traian Bocu 
Contact address: palestrica@gmail.com or traian_bocu@yahoo.com
Mail address: Clinicilor street no. 1 postal code 400006, Cluj-Napoca, România
Telephone:0264-598575
Website: www.pm3.ro

Objectives  
Our intention is that the journal continues to be a route to highlight the research results of its contributors, especially by 

stimulating their participation in project competitions. Articles that are published in this journal are considered as part of the 
process of promotion in one’s university career (accreditation that is obtained after consultation with the National Council 
for Attestation of Universitary Titles and Diplomas).

We also intend to encourage the publication of studies and research, that include original relevant elements especially 
from young people. All articles must bring a minimum of personal contribution (theoretical or practical), that will be highli-
ghted in the article. 

In the future we propose to accomplish criteria that would allow the promotion of the journal to superior levels according 
international recognition.

THE STRUCTURE AND SUBMISSION OF ARTICLES
The manuscript must be prepared according to the stipulations of the International Committee of Medical Journal Editors 

(http://www.icmjee.org). 
The number of words for the electronic format:

  – 4000 words for original articles;
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  – 2000 words for case studies;  
  – 5000-6000 words for review articles.

Format of the page: edited in WORD format, A4. Printed pages of the article will be numbered successively from 1 to 
the final page. 

Font: Times New Roman, size 11 pt.; it should be edited on a full page, with diacritical marks, double spaced, respecting 
equal margins of 2 cm. 

Illustrations:
The images (graphics, photos etc.) should be numbered consecutively in the text, with arabic numbers. They should 

be edited with EXCEL or SPSS programs, and sent as distinct files: „figure 1.tif”, „figure 2. jpg”, and at the editors de-
manding in original also. Every graphic should have a legend, written under the image.

The tables should be numbered consecutively in the text, with roman numbers, and sent as distinct files, accompa-
nied by a legend that will be put above the table.

PREPARATION OF THE ARTICLES
1. Title page: – includes the title of article (maximum 45 characters), the name of authors followed by surname, work 

place, mail address of the institute and mail adress and e-mail address of the first author. It will follow the name of article in 
the English language.

2. Summary: For original articles a summary structured like this is necessary: (Premize-Background, Obiective-Aims, 
Metode-Methods, Resultate-Results, Concluzii-Conclusions), in the Romanian language, of maximum 250 words, followed 
by 3-8 key words (if its possible from the list of established terms). All articles will have a summary in the English language. 
Within the summary (abstract) abbreviations, footnotes or bibliographic references should not be used.  

Premises and objectives. Description of the importance of the study and explanation of premises and research objectives.
Methods. Include the following aspects of the study:

Description of the basic category of the study: of orientation and applicative. 
Localization and the period of study. Description and size of groups, sex (gender), age and other socio-demographic 
variables should be given.
Methods and instruments of investigation that are used. 

Results. The descriptive and inferential statistical data (with specification of the used statistical tests): the differences 
between the initial and the final measurement, for the investigated parameters, the significance of correlation coefficients are 
necessary. The specification of the level of significance (the value p or the dimension of effect d) and the type of the used 
statistical test etc are obligatory.

Conclusions. Conclusions that have a direct link with the presented study should be given.
Orientation articles and case studies should have an unstructured summary (without respecting the structure of experi-

mental articles) to a limit of 150 words.
3. Text
Original articles should include the following chapters which will not be identical with the summary titles: Introduction 

(General considerations), Hypothesis, Materials and methods (including ethical and statistical informations), Results, Dis-
cussing results, Conclusions and suggestions. Other type of articles, as orientation articles, case studies, Editorials, do not 
have an obligatory format. Excessive abbreviations are not recommended. The first abbreviation in the text is represented 
first in extenso, having its abbreviation in parenthesis, and thereafter the short form should be used.

Authors must undertake the responsibility for the correctness of published materials.
4. Bibliography
The bibliography should include the following data:
For articles from journals or other periodical publications the international Vancouver Reference Style should be used: 

the name of all authors as initials and the surname, the year of publication, the title of the article in its original language, the 
title of the journal in its international abbreviation (italic characters), number of volume, pages.

Articles: Pop M, Albu VR, Vişan D et al. Probleme de pedagogie în sport. Educaţie Fizică şi Sport 2000; 25(4):2-8.
Books: Drăgan I (coord.). Medicina sportivă, Editura Medicală, 2002, Bucureşti, 2002, 272-275.
Chapters from books: Hăulică I, Bălţatu O. Fiziologia senescenţei. In: Hăulică I. (sub red.) Fiziologia umană, Ed. Medi-

cală, Bucureşti, 1996, 931-947.
Starting with issue 4/2010, every article should include a minimum of 15 bibliographic references and a maximum of 

100, mostly journals articles published in the last 10 years. Only a limited number of references (1-3) older than 10 years 
will be allowed. At least 20% of the cited resources should be from recent international literature (not older than 10 years).

Peer-review process
In the final stage all materials will be closely reviewed by at least two competent referees in the field (Professors, and 

Docent doctors) so as to correspond in content and form with the requirements of an international journal. After this stage, 
the materials will be sent to the journal’s referees, according to their profiles. After receiving the observations from the refe-
rees, the editorial staff shall inform the authors of necessary corrections and the publishing requirements of the journal. This 
process (from receiving the article to transmitting the observations) should last about 4 weeks. The author will be informed 
if the article was accepted for publication or not. If it is accepted, the period of correction by the author will follow in order 
to correspond to the publishing requirements.
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Conflict of interest 
The authors must mention all possible conflicts of interest including financial and other types. If you are sure that there is 

no conflict of interest we ask you to mention this. The financing sources should be mentioned in your work too.  

Specifications
The specifications must be made only linked to the people outside the study but which have had a substantial contribu-

tion, such as some statistical processing or review of the text in the English language. The authors have the responsibility to 
obtain the written permission from the mentioned persons with the name written within the respective chapter, in case the 
readers refer to the interpretation of results and conclusions of these persons. Also it should be specified if the article uses 
some partial results from certain projects or if these are based on master or doctoral theses sustained by the author. 

Ethical criteria
The Editors will notify authors in due time, whether their article is accepted or not or whether there is a need to modify 

texts. Also the Editors reserve the right to edit articles accordingly. Papers that have been printed or sent for publication  to 
other journals will not be accepted. All authors should send a separate letter containing a written statement proposing the 
article for submission, pledging to observe the ethics of citation of sources used (bibliographic references, figures, tables, 
questionnaires). 

For original papers, according to the requirements of the Helsinki Declaration, the Amsterdam Protocol, Directive 
86/609/EEC, and the regulations of the Bioethical Committees from the locations where the studies were performed, the 
authors must provide the following:

- the informed consent of the family, for studies in children and juniors;
- the informed consent of adult subjects, patients and athletes, for their participation;
- malpractice insurance certificate for doctors, for studies in human subjects;
- certificate from the Bioethical Committees, for human study protocols;
- certificate from the Bioethical Committees, for animal study protocols.
The data will be mentioned in the paper, in the section Materials and Methods. The documents will be obtained before 

the beginning of the study. Will be mentioned also the registration number of the certificate from the Bioethical Committees.
Editorial submissions will be not returned to authors, whether published or not.

FOR THE ATTENTION OF THE SPONSORS
Requests for advertising space should be sent to the Editors of the “Palestrica of the Third Millennium” journal, 1, Cli-

nicilor St., 400006, Cluj-Napoca, Romania. The price of an A4 full colour page of advertising for 2012 will be EUR 250 
and EUR 800 for an advert in all 4 issues. The costs of publication of a logo on the cover will be determined according to its 
size. Payment should be made to the Romanian Medical Society of Physical Education and Sports, CIF 26198743. Banca 
Transilvania, Cluj branch, IBAN: RO32 BTRL 0130 1205 S623 12XX (RON).

SUBSCRIPTION COSTS
The “Palestrica of the Third Millennium” journal is printed quarterly. The subscription price is 100 EUR for institutions 

abroad and 50 EUR for individual subscribers outside Romania. For Romanian institutions, the subscription price is 120 
RON, and for individual subscribers the price is 100 RON. Note that distribution fees are included in the postal costs.

Payment of subscriptions should be made by bank transfer to the Romanian Medical Society of Physical Education and 
Sports, CIF 26198743. Banca Transilvania, Cluj branch, IBAN: RO32 BTRL 0130 1205 S623 12XX (RON), RO07 BTRL 
01,304,205 S623 12XX (EUR), RO56 BTRL 01,302,205 S623 12XX (USD). SWIFT: BTRLRO 22

Please note that in 2010 a tax for each article submitted was introduced. Consequently, all authors of articles will pay the 
sum of 150 RON to the Romanian Medical Society of Physical Education and Sport published above. Authors who have 
paid the subscription fee will be exempt from this tax. Other information can be obtained online at www.pm3.ro “Instructions 
for Authors”, at our e-mail address palestrica@gmail.com or at the  postal address: 1, Clinicilor St., 400006, Cluj-Napoca, 
Romania, phone: +40264-598575.

INDEXING  
Title of the journal: Palestrica of the third millennium – Civilization and sport
pISSN: 1582-1943; eISSN: 2247-7322; ISSN-L: 1582-1943 
Profile: a Journal of Study and interdisciplinary research
Editor: “Iuliu Haţieganu” University of Medicine and Pharmacy of Cluj-Napoca and The Romanian Medical Society of 

Physical Education and Sports in collaboration with the Cluj County School Inspectorate
The level and attestation of the journal: a journal rated B+ by CNCSIS in the period 2007-2011 and certified by CMR 

since 2003 
Journal indexed into International Data Bases (IDB): EBSCO, Academic Search Complete, USA and Index Copernicus, 

Journals Master List, Poland; DOAJ (Directory of Open Access Journals), Sweden.
Year of first publication: 2000
Issue: quarterly
The table of contents, the summaries and the instructions for authors can be found on the internet page: http://www.pm3.

ro. Access to the table of contents and full text articles (in .pdf format) is free.
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Tematica revistei
Ca tematică, revista are un caracter multidisciplinar orientat pe domeniile biomedical, sănătate, efort fizic, ştiinţe soci-

ale, aplicate la activităţile de educaţie fizică şi sport, astfel încât subiectele tratate şi autorii aparţin mai multor specialităţi 
din aceste domenii. Principalele rubrici sunt: „Articole originale” şi „Articole de sinteză”.

Exemplificăm rubrica „Articole de sinteză” prin temele importante expuse: stresul oxidativ în efortul fizic; antrenamentul 
mintal; psihoneuroendocrinologia efortului sportiv; cultura fizică în practica medicului de familie; sporturi extreme şi riscuri; 
determinanţi emoţionali ai performanţei; recuperarea pacienţilor cu suferinţe ale coloanei vertebrale; sindroame de stres şi 
psihosomatică; educaţia olimpică, aspecte juridice ale sportului; efortul fizic la vârstnici; tulburări ale psihomotricităţii; pre-
gătirea sportivă la altitudine; fitness; biomecanica mişcărilor; testele EUROFIT şi alte metode de evaluare a efortului fizic; 
reacţii adverse ale eforturilor; endocrinologie sportivă; depresia la sportivi; dopajul clasic şi genetic; Jocurile Olimpice etc.

Dintre articolele consacrate studiilor şi cercetărilor experimentale notăm pe cele care vizează: metodica educaţiei fizi-
ce şi sportului; influenţa unor ioni asupra capacităţii de efort; profilul psihologic al studentului la educaţie fizică; metodica 
în gimnastica sportivă; selecţia sportivilor de performanţă. 

Alte articole tratează teme particulare vizând diferite sporturi: înotul, gimnastica ritmică şi artistică, handbalul, vole-
iul, baschetul, atletismul, schiul, fotbalul, tenisul de masă şi câmp, luptele libere, sumo.

Autorii celor două rubrici de mai sus sunt medici, profesori şi educatori din învăţământul universitar şi preuniversitar, 
antrenori, cercetători ştiinţifici etc.

Alte rubrici ale revistei sunt: editorialul, actualităţile editoriale, recenziile unor cărţi - ultimele publicate în domeniu, la 
care se adaugă şi altele prezentate mai rar (invenţii şi inovaţii, universitaria, preuniversitaria, forum, remember, calendar 
competiţional, portrete, evenimente ştiinţifice).

Subliniem rubrica “Memoria ochiului fotografic”, unde se prezintă fotografii, unele foarte rare, ale sportivilor din 
trecut şi prezent.

De menţionat articolele semnate de autori din Republica Moldova privind organizarea învăţământului sportiv, variabi-
litatea ritmului cardiac, etapele adaptării la efort, articole ale unor autori din Franţa, Portugalia, Canada.

Scopul principal al revistei îl constituie valorificarea rezultatelor activităţilor de cercetare precum şi informarea per-
manentă şi actuală a specialiştilor din domeniile amintite. Revista îşi asumă şi un rol important în îndeplinirea punctajelor 
necesare cadrelor didactice din învăţământul universitar şi preuniversitar precum şi medicilor din reţeaua medicală (prin 
recunoaşterea revistei de către Colegiul Medicilor din România), în avansarea didactică şi profesională. 

Un alt merit al revistei este publicarea obligatorie a cuprinsului şi a câte unui rezumat în limba engleză, pentru toate 
articolele. Frecvent sunt publicate articole în extenso într-o limbă de circulaţie internaţională (engleză, franceză).

Revista este publicată trimestrial iar lucrările sunt acceptate pentru publicare în limba română şi engleză. Arti-
colele vor fi redactate în format WORD (nu se acceptă articole în format PDF). Expedierea se face prin e-mail sau pe 
dischetă (sau CD-ROM) şi listate, prin poştă pe adresa redacţiei. Lucrările colaboratorilor rezidenţi în străinătate şi 
ale autorilor români trebuie expediate pe adresa redacţiei:

Revista «Palestrica Mileniului III»
Redactor şef: Prof. dr. Traian Bocu 
Adresa de contact: palestrica@gmail.com sau traian_bocu@yahoo.com
Adresa poştală: Str. Clinicilor nr.1 cod 400006, Cluj-Napoca, România
Telefon:0264-598575
Website: www.pm3.ro

Obiective 
Ne propunem ca revista să continue a fi o formă de valorificare a rezultatelor activităţii de cercetare a colaboratorilor 

săi, în special prin stimularea participării acestora la competiţii de proiecte. Menţionăm că articolele publicate în cadrul 
revistei sunt luate în considerare în procesul de promovare în cariera universitară (acreditare obţinută în urma consultării 
Consiliului Naţional de Atestare a Titlurilor şi Diplomelor Universitare).

Ne propunem de asemenea să încurajăm publicarea de studii şi cercetări, care să cuprindă elemente originale relevante 
mai ales de către tineri. Toate articolele vor trebui să aducă un minimum de contribuţie personală (teoretică sau practică), 
care să fie evidenţiată în cadrul articolului.

În perspectivă ne propunem îndeplinirea criteriilor care să permită promovarea revistei la niveluri superioare cu recu-
noaştere internaţională.

STRUCTURA ŞI TRIMITEREA ARTICOLELOR
Manuscrisul trebuie pregătit în acord cu prevederile Comitetului Internaţional al Editurilor Revistelor Medicale (http://

www.icmjee.org). 
Numărul cuvintelor pentru formatul electronic:

  – 4000 cuvinte pentru articolele originale,
  – 2000 de cuvinte pentru studiile de caz, 
  – 5000–6000 cuvinte pentru articolele de sinteză.
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Format pagină: redactarea va fi realizată în format A4. Paginile listate ale articolului vor fi numerotate succesiv de 
la 1 până la pagina finală.

Font: Times New Roman, mărime 11 pt.; redactarea se va face pe pagina întreagă, cu diacritice, la două rânduri, res-
pectând margini egale de 2 cm pe toate laturile. 

Ilustraţiile:
Figurile (grafice, fotografii etc.) vor fi numerotate consecutiv în text, cu cifre arabe. Vor fi editate cu programul 

EXCEL sau SPSS, şi vor fi trimise ca fişiere separate: „figura 1.tif”, „figura 2. jpg”, iar la solicitarea redacţiei şi în 
original. Fiecare grafic va avea o legendă care se trece sub figura respectivă.

Tabelele vor fi numerotate consecutiv în text, cu cifre romane, şi vor fi trimise ca fişiere separate, însoţite de o 
legendă ce se plasează deasupra tabelului.

PREGĂTIREA ARTICOLELOR
1. Pagina de titlu: – cuprinde titlul articolului (maxim 45 caractere), numele autorilor urmat de prenume, locul de 

muncă, adresa postală a instituţiei, adresa poştală şi adresa e-mail a primului autor. Va fi urmat de titlul articolului în limba 
engleză.

2. Rezumatul: Pentru articolele experimentale este necesar un rezumat structurat (Premize-Background, Obiective-
Aims, Metode-Methods, Rezultate-Results, Concluzii-Conclusions), în limba română, de maxim 250 cuvinte (20 de 
rânduri, font Times New Roman, font size 11), urmat de 3–5 cuvinte cheie (dacă este posibil din lista de termeni consa-
craţi). Toate articolele vor avea un rezumat în limba engleză. Nu se vor folosi prescurtări, note de subsol sau referinţe. 

Premize şi obiective: descrierea importanţei studiului şi precizarea premizelor şi obiectivelor cercetării.
Metodele: includ următoarele aspecte ale studiului:

Descrierea categoriei de bază a studiului: de orientare sau aplicativ. 
Localizarea şi perioada de desfăşurare a studiului. Colaboratorii vor prezenta descrierea şi mărimea loturilor, sexul 
(genul), vârsta şi alte variabile socio-demografice.
Metodele şi instrumentele de investigaţie folosite. 

Rezultatele vor prezenta datele statistice descriptive şi inferenţiale obţinute (cu precizarea testelor statistice folosite): 
diferenţele dintre măsurătoarea iniţială şi cea finală, pentru parametri investigaţi, semnificaţia coeficienţilor de corelaţie. 
Este obligatorie precizarea nivelului de semnificaţie (valoarea p sau mărimea efectului d) şi a testului statistic folosit etc.

Concluziile care au directă legătură cu studiul prezentat.
Articolele de orientare şi studiile de caz vor avea un rezumat nestructurat (fără a respecta structura articolelor experi-

mentale) în limita a 150 cuvinte (maxim 12 rânduri, font Times New Roman, font size 11).
3. Textul
Articolele experimentale vor cuprinde următoarele capitole: Introducere, Ipoteză, Materiale şi Metode (inclusiv infor-

maţiile etice şi statistice), Rezultate, Discutarea rezultatelor, Concluzii (şi propuneri). Celelalte tipuri de articole, cum ar 
fi articolele de orientare, studiile de caz, editorialele, nu au un format impus. 

Răspunderea pentru corectitudinea materialelor publicate revine în întregime autorilor.
4. Bibliografia
Bibliografia va cuprinde:
Pentru articole din reviste sau alte periodice se va menţiona: numele tuturor autorilor şi iniţialele prenumelui, anul 

apariţiei, titlul articolului în limba originală, titlul revistei în prescurtare internaţională (caractere italice), numărul volu-
mului, paginile

Articole: Pop M, Albu VR, Vişan D et al. Probleme de pedagogie în sport. Educaţia Fizică şi Sportul 2000; 25(4):2-8.
Cărţi: Drăgan I (coord.). Medicina sportivă aplicată. Ed. Editis, Bucureşti 1994, 372-375.
Capitole din cărţi: Hăulică I, Bălţatu O. Fiziologia senescenţei. În: Hăulică I. (sub red.) Fiziologia umană. Ed. Medi-

cală, Bucureşti 1996, 931-947.
Începând cu revista 4/2010, fiecare articol va trebui să se bazeze pe un minimum de 15 şi un maximum de 100 referinţe 

bibliografice, în majoritate articole nu mai vechi de 10 ani. Sunt admise un număr limitat de cărţi şi articole de referinţă 
(1-3), cu o vechime mai mare de 10 ani. Un procent de 20% din referinţele bibliografice citate trebuie să menţioneze lite-
ratură străină studiată, cu respectarea criteriului actualităţii acesteia (nu mai vechi de 10 ani).

Procesul de recenzare (peer-review)
Într-o primă etapă toate materialele sunt revizuite riguros de cel puţin doi referenţi competenţi în domeniu respectiv 

(profesori universitari doctori şi doctori docenţi) pentru ca textele să corespundă ca fond şi formă de prezentare cerinţelor 
unei reviste serioase. După această etapă materialele sunt expediate referenţilor revistei, în funcţie de profilul materialelor. 
În urma observaţiilor primite din partea referenţilor, redacţia comunică observaţiile autorilor în vederea corectării acestora 
şi încadrării în cerinţele de publicare impuse de revistă. Acest proces (de la primirea articolului până la transmiterea ob-
servaţiilor) durează aproximativ 4 săptămâni. Cu această ocazie se comunică autorului daca articolul a fost acceptat spre 
publicare sau nu. În situaţia acceptării, urmează perioada de corectare a articolului de către autor în vederea încadrării în 
criteriile de publicare.

Conflicte de interese
Se cere autorilor să menţioneze toate posibilele conflicte de interese incluzând relaţiile financiare şi de alte tipuri. Dacă 

sunteţi siguri că nu există nici un conflict de interese vă rugăm să menţionaţi acest lucru. Sursele de finanţare ar trebui să 
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fie menţionate în lucrarea dumneavoastră. 

Precizări
Precizările trebuie făcute doar în legătură cu persoanele din afara studiului, care au avut o contribuţie substanţială la 

studiul respectiv, cum ar fi anumite prelucrări statistice sau revizuirea textului în limba engleză. Autorii au responsabilita-
tea de a obţine permisiunea scrisă din partea persoanelor menţionate cu numele în cadrul acestui capitol, în caz că cititorii 
se referă la interpretarea rezultatelor şi concluziilor acestor persoane. De asemenea, la acest capitol se vor face precizări 
în cazul în care articolul valorifică rezultate parţiale din anumite proiecte sau dacă acesta se bazează pe teze de masterat 
sau doctorat susţinute de autor, alte precizări. 

Criterii deontologice
Redacţia va răspunde în timp util autorilor privind acceptarea, neacceptarea sau necesitatea modificării textului şi îşi 

rezervă dreptul de a opera modificări care vizează forma lucrărilor.
Nu se acceptă lucrări care au mai fost tipărite sau trimise spre publicare la alte reviste. Autorii vor trimite redacţiei 

odată cu articolul propus spre publicare, într-un fişier word separat, o declaraţie scrisă în acest sens, cu angajamentul 
respectării normelor deontologice referitoare la citarea surselor pentru materialele folosite (referinţe bibliografice, figuri, 
tabele, chestionare). 

Pentru articolele originale, în conformitate cu îndeplinirea condiţiilor Declaraţiei de la Helsinki, a Protocolului de la 
Amsterdam, a Directivei 86/609/EEC şi a reglementărilor Comisiilor de Bioetică din locaţiile unde s-au efectuat studiile, 
autorii trebuie să prezinte:

- acordul informat din partea familiei, pentru studiile pe copii şi juniori;
- acordul informat din partea subiecţilor adulţi, pacienţi şi sportivi, pentru participare;
- adeverinţă de Malpraxis pentru medici, pentru cercetările/studiile pe subiecţi umani;
- adeverinţă din partea Comisiilor de Etică, pentru protocolul de studiu pe subiecţi umani;
- adeverinţă din partea Comisiilor de Bioetică, pentru protocolul de studiu pe animale.
Datele vor fi menţionate în articol la secţiunea Material şi metodă. Documentele vot fi obţinute înainte de începerea 

studiului. Se va menţiona şi numărul de înregistrare al adeverinţei din partea Comisiilor de Etică. 
Materialele trimise la redacţie nu se restituie autorilor, indiferent dacă sunt publicate sau nu.

ÎN ATENŢIA SPONSORILOR
Solicitările pentru spaţiile de reclamă, vor fi adresate redacţiei revistei “Palestrica Mileniului III”, Str. Clinicilor nr. 1, 

cod 400006 Cluj-Napoca, România. Preţul unei pagini de reclamă full color A4 pentru anul 2012 va fi de 250 EURO pen-
tru o apariţie şi 800 EURO pentru 4 apariţii. Costurile publicării unui Logo pe coperţile revistei, vor fi stabilite în funcţie 
de spaţiul ocupat. Plata se va face în contul Societăţii Medicale Române de Educaţie Fizică şi Sport, CIF 26198743. Banca 
Transilvania, sucursala Cluj Cod IBAN: RO32 BTRL 0130 1205 S623 12XX (LEI).

ÎN ATENŢIA ABONAŢILOR
Revista ”Palestrica Mileniului III” este tipărită trimestrial, preţul unui abonament fiind pentru străinătate de 100 Euro 

pentru instituţii, şi 50 Euro individual. Pentru intern, preţul unui abonament instituţional este de 120 lei, al unui abona-
ment individual de 100 lei. Menţionăm că taxele de difuzare poştală sunt incluse în costuri.

Plata abonamentelor se va face prin mandat poştal în contul Societăţii Medicale Române de Educaţie Fizică şi Sport, 
CIF 26198743. Banca Transilvania, sucursala Cluj Cod IBAN: RO32 BTRL 0130 1205 S623 12XX (LEI); RO07 BTRL 
01304205 S623 12XX (EURO); RO56 BTRL 01302205 S623 12XX (USD). SWIFT: BTRLRO 22

Precizăm că începând cu anul 2010 a fost introdusă taxa de articol. Ca urmare, toţi autorii semnatari ai unui articol 
vor achita împreună suma de 150 Lei, în contul Societăţii Medicale Române de Educaţie Fizică şi Sport publicat mai sus.

Autorii care au abonament vor fi scutiţi de această taxă de articol.
Alte informaţii se pot obţine online de pe www.pm3.ro „Pentru autori” sau pe adresa de mail a redacţiei palestrica@

gmail.com sau pe adresa poştală: Str. Clinicilor nr.1 cod 400006, Cluj-Napoca, România, Telefon:0264-598575.
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