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This study investigated the effect of a 2-week overloading training phase followed by a 2-week tapering 
phase on internal training load (ITL), salivary cortisol, stress tolerance, and upper respiratory tract infections 
symptoms (URTI) in 11 male young soccer players (16.0 ± 0.5 yrs). Ratings of perceived exertion (session-
RPE) were taken after each training session (N = 194) to determine ITL. Saliva sampling was conducted at 
the end of each week and cortisol concentration assessed by ELISA. DALDA and WURSS-21 questionnaires 
were administered every week to evaluate stress tolerance and severity of URTI respectively. The number of 
athletes reporting URTI symptoms was recorded. The overloading phase promoted greater ITL and a higher 
resting cortisol concentration than the tapering phase (P < .05). While no significant changes in stress toler-
ance or URTI severity were observed, the number of athletes reporting URTI symptoms was higher during the 
overloading phase. A significant correlation was observed between symptoms of stress and severity of URTI 
(rs=-.71; P = .01). The results indicate that an integrated approach using psychological measures (session-RPE 
and DALDA), self-reports of URTI symptoms, and endocrine responses (cortisol) to training are pertinent for 
monitoring young soccer players.

Keywords: soccer, cortisol, stress, training, saliva, young athletes

Elite athletes employ systematic physical condi-
tioning programs to induce adaptations in muscular, 
endocrine, metabolic, cardiovascular, and neurological 
systems (2). These adaptations emanate from repeated 

acute and chronic training stimuli and are strongly 
associated with improvements in athletic performance 
(2). One strategy employed to maximize the effects 
of the training stimulus involves the use of periods of 
intensified physical conditioning at certain stages of the 
athletic periodization plan (8,31). Unfortunately, intense 
training periods can also lead to high level of physical 
and/or mental fatigue, emphasizing the relevance of 
appropriate periods of recovery. Indeed, excessive train-
ing loads associated with inappropriate recovery might 
induce maladaptive responses, which in turn can lead to 
a decrease in athletic performance (10,21,37). Therefore, 
it is important to provide an adequate period of recovery 
after deliberate training intensification to optimize the 



196  Freitas et al.

adaptive responses to the training stimulus while avoiding 
any negative consequences to the athlete’s performance. 
This recovery phase is commonly called “tapering” and 
is characterized by reductions in training volume and/or 
intensity to allow sufficient recovery to take place (3).

Nowadays, young soccer players can be subjected 
to intensive training schedules and frequently participate 
in official competitive matches separated by short time 
intervals (30). Elevated physiological and psychological 
stress may represent a challenge to their normal growth 
and maturation (23) since adolescence is characterized 
by changes in morpho-functional development notably in 
the musculoskeletal, cardiorespiratory, and reproductive 
systems (32). Planning and monitoring training to achieve 
a balance between training stress and recovery emerge 
therefore as important issues within this population. Yet, 
despite consensus that the planning and monitoring of 
the training process play a key role in preparation for 
competition, the development of appropriate periodiza-
tion strategies and the inherent responses in young soccer 
players remain to be elucidated (4,40).

One potential planning strategy to maximize positive 
adaptations while reducing the likelihood of excessive 
level of fatigue during periodization is to alternate periods 
of intensified training and tapering within medium-cycles 
(mesocycle). However, despite potential high stress levels 
imposed by training loads and competition in young team 
sports’ athletes (22), there is a paucity of research con-
ducted on alternating overloading and tapering periods 
as a periodization strategy and subsequent psychological 
and physiological responses in such populations. In addi-
tion, the majority of research on the effects of tapering 
in athletes has been conducted primarily in individual 
sports (36). Moreover, there is limited information on 
the effects of training load on illness and stress tolerance 
in young soccer players. Indeed, Brink et al. (4) showed 
that physical and psychosocial stress and recovery are 
related to illness incidence. The authors proposed that 
individual monitoring of stress and recovery provides 
information that has potential to aid in reducing the risk 
of illness and/or injury in young soccer players.

Based on the limited data currently available, several 
questions can be asked regarding training load periodiza-
tion and internal responses of young soccer players. For 
example, is there a difference between overloading and 
tapering periods in respect to the occurrence and severity 
of upper respiratory tract infections (URTI) symptoms? In 
addition, is there a relationship between training load and 
stress related responses? Therefore, the aim of the present 
investigation was to examine the effects of a deliberate 
overloading phase followed by tapering period on inter-
nal training load (ITL), salivary cortisol concentration, 
stress tolerance, and occurrence and severity of URTI 
symptoms during a 4-week training period (mesocylce 
training) in young male soccer players. As ITL has been 
considered as the relative physiological stress imposed 
on the athlete (9,10,16), it was hypothesized that the 
overloading phase would lead to greater ITL, assessed 
by means of session-RPE method, and salivary cortisol 

concentration and lower stress tolerance, when compared 
with the tapering phase, which in turn could increase the 
occurrence and severity of URTI symptoms.

Methods

Participants

Seventeen elite young male soccer players voluntarily 
agreed to participate. There were three main inclusion 
criteria to take part in the present investigation: 1) the 
players were required to participate fully in all training 
sessions, 2) they answered the daily session-RPE scale 
as well as fulfilled the weekly questionnaires for stress 
tolerance and URTI, and 3) they provided saliva samples 
on a weekly basis. While 17 athletes initially took part in 
the study, data for 11 were actually considered through 
nonavailability as a consequence of an injury sustained 
and/or missed training sessions. Therefore, the 6 athletes 
who had incomplete data were not included in the analy-
sis. All assessed participants (age 16.0 ± 0.5 yrs, height 
181.3 ± 5.8 cm, body mass 75.2 ± 3.1 kg) were considered 
healthy and carrying no injuries that would affect their 
participation. After ethics approval by the local University 
Research Ethics Committee the experimental protocols 
were explained in detail. Written informed consent was 
obtained from each participant and their respective par-
ents or guardians.

Experimental Approach to the Problem

The present study was conducted during a mesocycle (4 
training weeks) that preceded the start of the under-17 
Brazilian soccer championship. Before commencing the 
study, the players had participated in a short-preparatory 
competition. As planned by the staff members in agree-
ment with the researchers, the study started after a full 
week of recovery without any planned training session. 
Therefore, it was assumed that the athletes would start 
the overloading phase in optimal physical and psycho-
logical status. The investigated training mesocycle was 
carried out during the spring period (end of November 
and beginning of December) when the risk of illness 
is lower (33). The training period was divided into 2 
distinct phases with different training volumes. The first 
was designated “overloading” phase (weeks 1 and 2), 
and the second “tapering” phase (weeks 3 and 4). These 
overloading and tapering phases were planned on the 
basis of previous evidence in adult athletes reporting 
that a 2-week tapering phase is an appropriate period 
to reduce any possible signs of reduced performance or 
inherent symptoms from overloading that could affect 
both health and performance (10,21,29,31). As data from 
young soccer players submitted to periods of overloading 
and tapering were unavailable during this investigation, a 
strategy based on data from adults was thereby adopted.

To establish an overloading phase, the training 
volume was increased by manipulating the frequency 
and duration of the weekly training sessions. Habitually, 
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the assessed players participated in a training program 
composed of 4–6 sessions per week, each lasting 45-55 
min. During the overloading phase, the weekly training 
frequency was increased to 8–10 sessions, each last-
ing 55-80 min. During the overloading phase, morning 
training sessions included daily strength and condition-
ing sessions, alternated sprint and repeated-sprint bout 
sessions and intermittent running exercises. Afternoon 
sessions included soccer-specific drills such as technical 
exercises, tactical movements and small-sided games. 
The team played one friendly match at the second week 
of the investigation.

During the tapering phase, training volume was 
reduced and alternate sessions were performed includ-
ing low volumes of technical skills and weight training, 
followed by small-sided games or simulated games. The 
proposed intensity of training sessions for the overloading 
phase was maintained during the tapering phase. Training 
volume (frequency and duration of the training sessions) 
was therefore reduced. During the tapering phase, in the 
third and fourth weeks, there were off-days (no train-
ing session) and recovery sessions. In the fourth week, 
athletes performed only 1 session per day, composed 
of speed exercises followed by small-sided games or 
simulated official games. Therefore, the mesocycle was 
designed to induce favorable physiological adaptations 
with the aim of leading athletes to achieving good health 
status by the end of the period. Total training volume for 
each week is presented in Figure 1.

Saliva sampling was conducted at the end of each 
training week in the morning. The athletes were in a 
fasted state (no food 6 to 7 hours before sampling) and 
the last bout of exercise occurred 12 hours beforehand. 
The samples were collected at the team’s training facil-
ity at 6:00 a.m. for every sample collection time-point. 
Players were woken up approximately 15 minutes before 
sampling. Participants were in a seated position, with eyes 
open, head tilted slightly forward, and making minimal 
orofacial movement. Unstimulated saliva was collected 
into sterile 15-ml centrifuge tubes over a 5-min period 
and then stored at –80 °C until assay.

On the same day as the saliva sampling, 2 question-
naires were administered: one regarding stress toler-
ance, the Daily Analysis of Life Demand in Athletes 
(DALDA), and the other one regarding symptoms of 
URTI, the Wisconsin Upper Respiratory Symptom 
Survey-21 (WURSS-21). Session rating of perceived 
exertion (session-RPE) method (16) was used to quan-
tify the ITL for every training session or friendly game. 
Altogether, one hundred ninety-four training sessions 
were assessed during the 4 weeks of investigation. The 
study group was largely familiar with these procedures 
as players habitually completed the questionnaires and 
rated training sessions using the CR-10 scale to quantify 
session-RPE.

Internal Training Load (ITL)

As the ITL actually represents the stress imposed on 
athletes (9,10,16), the session-RPE method was adopted 
to verify the agreement between the planned overload-
ing and tapering training load (external load) and ITL. 
Session-RPE score (16) was assessed after each training 
session or friendly game, to quantify internal training 
load. Briefly, each player rated the training session using 
the CR-10 sliding scale, where 1 = nothing at all and 
10 = very, very hard. This data were collected 30 min 
after each training session to ensure that the perceived 
effort was based on the entire session rather than the last 
exercise intensity. To determine internal training load, 
expressed in arbitrary units (AU), the product of session 
duration (minutes) and RPE score (CR-10) rated by the 
player was used.

Cortisol Assays

Salivary cortisol concentration was measured in duplicate 
by immunoassay (ALPCO Diagnostics, Salem, MA, 
USA) in accordance with the procedure adopted by 
Moreira al (29). The intra-assay coefficient of variation 
for salivary cortisol was less than 5.0%.

Stress Tolerance

The Portuguese version (28) of DALDA (39) question-
naire was filled out at the end of each assessed week 
over the 4-week investigation, according to the proce-
dure adopted by Robson-Ansley et al. (38) and Moreira 
et al. (27). DALDA is divided into 2 parts: Part A and 
Part B. These represent the sources of life stress and 
symptoms of stress respectively. The possible answers 
for each item are: “better than normal,” “normal,” and 
“worse than normal.” For this study, different scores were 
attributed for each concept: 1 for “worse than normal,” 2 
for “normal,” and 3 for “better than normal.” The score 
obtained through the sum of these values indicated indi-
vidual stress tolerance. A high score indicates that the 
athlete was more tolerant to stress and vice-versa. All 
items for both, Part A and Part B, presented high reli-
abilities (Cronbach´s α = .90).

Figure 1 — Training volume (min) across the 4-week training 
period. OVL = overloading phase, TP = tapering phase. Black 
columns represent strength and conditioning training; white 
columns represent technical and tactical training.
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URTI Severity Symptoms

The WURSS-21 questionnaire was also filled out on a 
weekly basis. The validity of this questionnaire has been 
demonstrated by Barrett et al. (1). The questionnaire 
includes 1 global question, 10 symptom-based questions, 
9 functional impairment/quality-of-life questions, and 1 
global change question. The severity of each reported 
symptom was rated on a 7-point Likert scale: 1 (very 
mild), 3 (mild), 5 (moderate), and 7 (severe). Symptoms 
not experienced were recorded as 0. A global score for 
general symptoms was calculated from the sum of the 
10 symptom-based and the 9 functional impairment/
quality-of-life questions as proposed by Barrett et al. (1). 
The number of athletes reporting URTI symptoms in each 
training week was also retained for analysis and used as 
a marker of URTI symptoms occurrence.

Statistical Analyses

Data were analyzed using SPSS software (version 10.0; 
SPSS, Inc., Chicago, IL). Descriptive data are reported 
as means and standard deviation (SD). As the data were 
not normally distributed for all variables in each assessed 
time point, the Friedman test was used to detect dif-
ferences among the 4 weeks of investigation for each 
dependent variable. Wilcoxon test with Bonferroni´s 
adjustment was used to locate the differences when a 
statistical significance was detected. The effect size 
was classified according to Cohen (6) where an effect 
size of 0.2 represents a small effect, 0.5 represents a 
moderate effect, and 0.8 or above represents a large 
effect. Spearman correlation coefficient (rs) was used to 
test the associations between variables (salivary cortisol 
concentration, stress tolerance, sources and symptoms of 
stress, internal training load, and severity of URTI) over 
the 4-week study period. For this analysis, data from the 
4 weeks were pooled together for each dependent vari-
able as previously done (11). Therefore, a single value 
for each variable was retained for analysis, and tested to 
verify for associations. Qualitative interpretations of the 
correlation coefficients as proposed by Hopkins (24) were 
provided for all significant correlations as follows: 0–0.09 
trivial; 0.1 –0.29 small; 0.3–0.49 moderate; 0.5–0.69 
large; 0.7–0.89 very large; 0.9–0.99 nearly perfect. The 
level of significance was set at 0.05 (p ≤ .05).

Results
The ITL was significantly reduced in weeks 3 and 4 (p 
< .05) when compared with weeks 1 and 2 (Figure 2). 
Respectively, a moderate effect size was observed for 
the magnitude of difference between the first and the 
second weeks (-0.73); a large effect size between week 1 
and weeks 3 and 4 (2.82 and -3.87, respectively); a large 
effect size between week 2 and weeks 3 (-3.72) and 4 
(-5.57), as well as between week 3 and week 4 (-1.35).

A significant decrease in salivary cortisol concen-
tration was detected in weeks 3 and 4 (p < .05) when 

compared with week 1 (Figure 3). The magnitudes of 
difference (effect size) for cortisol concentration between 
the first week of the investigation and week 3 (–0.64) 
and for week 1 vs. week 4 (–0.61) were both moderate.

There was no significant difference in stress toler-
ance across the weeks, neither for sources or symptoms 
of stress (parts A and B from DALDA, respectively). In 
addition, no significant change was observed for severity 
of URTI (Table 1). However, the number of athletes that 
reported at least one URTI symptom was higher during 
overloading period compared with tapering period. In 
the first overloading week, all athletes (n = 11) reported 
at least one URTI symptom, and 10 out of 11, continued 
reporting at least one URTI symptom in the second week 
of overloading. However, the number of athletes report-
ing URTI symptoms was lower in the tapering weeks 
compared with the overloading weeks. Only 6 athletes 
reported at least 1 symptom of URTI in weeks 3 and 4.

The only significant correlation observed was 
between symptoms of stress and severity of URTI (rs = 
–.71; p = .01; Figure 4). As a high score on the DALDA 
questionnaire indicates that the athlete is more tolerant 
to stress, this “very large” negative correlation suggests 
that the higher the stress tolerance, lower was the severity 
of URTI symptoms.

Figure 2 — Internal training load (mean ± SD) across the 
4-week training period. OVL = overloading phase, TP = taper-
ing phase; a = significant difference to week 1; b = significant 
difference to week 2 (P < .05).

Figure 3 — Salivary cortisol concentration (mean ± SD) across 
the 4-week training period. OVL = overloading phase, TP = 
tapering phase; a = significant difference to week 1 (P < .05).
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Discussion
The main findings of this investigation were: 1) ITL 
responses corresponded to the planned overloading and 
tapering phases (a higher magnitude of ITL was observed 
during the overloading phase compared with the tapering 
phase), 2) the overloading phase led to greater cortisol 
concentration when compared with the tapering phase in 
young soccer players, 3) a significant negative relation-
ship between symptoms of stress and severity of URTI 
was observed, and 4) the number of athletes reporting 
URTI symptoms was higher in the overloading phase.

The present results show that the overloading phase 
led to a greater ITL when compared with the tapering 
phase in young male soccer players. These results cor-
roborate the study’s initial hypothesis. Other investiga-
tions have also demonstrated increments of ITL induced 
by overloading period in adult athletes. For example, 
Coutts, Wallace, and Slattery (10) monitored 2 groups 
of male triathletes subjected to either an intensified or a 
normal training program. During the training period (4 
overloading weeks and 2 tapering weeks) the “intensi-
fied” group completed a 290% greater training load 
(volume) compared with the “normal” training group. 
The authors reported a higher ITL, using session-RPE 
method, in the intensified group compared with that in 

the normal training group. Similarly, another study that 
compared an intensified and a normal training regimen in 
semiprofessional rugby players, also demonstrated that 
players who completed the 6-week overloading period 
presented higher internal training load when compared 
with peers who took part in the normal training program 
(9).

Overall, the present results demonstrate the sen-
sitivity of session-RPE in monitoring training loads in 
young soccer players. These results also suggest that 
the ITL measured by means of session-RPE method is 
an efficient and useful tool to monitor short periods of 
deliberate overloading and tapering in a population of 
young soccer players.

The initial hypothesis was also partially confirmed 
since the overloading phase led to a higher cortisol 
concentration in comparison with the tapering phase. 
The decrease in salivary cortisol level during the final 
2 weeks of the investigation (tapering) indicates an 
adaptive response of the hypothalamic-pituitary-adrenal 
(HPA) axis to the reduction in training volume. A similar 
response was observed in a study that investigated 20 
professional soccer players throughout an entire com-
petitive season (14). Resting cortisol concentration was 
significantly elevated after periods of higher training 
intensity compared with that observed during recovery 
periods. Taken together, the results from Filaire, Lac, 
and Pequignot (14) and the present findings suggest that 
a fast HPA adaptive response occurs in soccer players in 
response to a tapering phase irrespective of an athletes’ 
chronological age (eg, young elite athletes vs. profes-
sional athletes). Moreover, this parameter could be a 
sensible and useful indicator of the adaptive responses in 
soccer players submitted to systematic training processes 
regardless their age.

Other studies investigating the cortisol responses of 
young athletes to training and/or competition (15,17,30) 
have reported contradictory results. Mortatti et al. (30) 
investigated the impact of a competition and training 
period on hormonal and immune parameters in young 
soccer players from the same team. Over a period 
including 7 matches in 20 days, no significant alteration 
was observed in salivary cortisol concentration, despite 
the progressive increment in ITL monitored by means 

Figure 4 — Relationship between symptoms of stress and 
severity of URTI. Note: rs = –0.71; p <.01

Table 1 Sum of Stress Tolerance and Severity of URTI Across the 
Period of Investigation

OVL TP

Week 1 Week 2 Week 3 Week 4

Sources of stress 14.8 ± 2.6 15.2 ± 2.9 14.9 ± 3.5 14.4 ± 3.5

Symptoms of stress 43.4 ± 5.0 44.0 ± 7.6 41.6 ± 9.5 40.8 ± 11.6

Severity of URTI 24.2 ± 23.0 21.4 ± 24.2 11.1 ± 21.8 19.8 ± 30.2

Note. Stress tolerance: represented by the sum of the different scores attributed to each concept from DALDA 
parts A and B (sources and symptoms of stress, respectively). Severity of URTI: represented by the sum of 
the 10 symptom-based and the 9 functional impairment/quality-of-life questions from WURSS-21. OVL: 
overloading period; TP: tapering period.
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of session-RPE. In contrast, Georgopoulos et al. (17) 
reported higher resting cortisol concentration in young 
female gymnasts (group average exceeding 15 nmol·L-1) 
compared with a control group (9.1 nmol·L-1) suggest-
ing that the intense training routine experienced by this 
population had a profound effect on salivary cortisol 
level. In a comparison of salivary cortisol response 
before and after 16 weeks of training and competition in 
young female tennis players, Filaire et al. (15) reported 
a reduction in this parameter at awakening and 30 min 
after awakening. This result could be explained by the fact 
that prolonged stress is potentially associated with blunt-
ing of the cortisol level at this time of day (25). Before 
the 16-week training period, cortisol concentration at 
awakening presented a mean value close to 15 nmol·L-1, 
and 30 min after awakening, this value was higher than 
24 nmol·L-1; however, after training period, cortisol 
concentration presented a blunted response, close to 12 
nmol·L-1 and 15 nmol·L-1, at and 30 min after awakening, 
respectively (15).

In the present investigation, an overloading phase 
induced higher cortisol concentrations measured after 
awakening when compared with the tapering phase. 
However, the higher cortisol level was not related to the 
severity of URTI symptoms or to the stress tolerance 
during the entire study period. On the other hand, the 
number of athletes who reported URTI symptoms was 
higher during the overloading phase, suggesting that 
elevations in training load may increase the risk of URTI 
in young soccer players. Speculatively, in a practical 
setting, one could argue that the absence of a tapering 
phase following the overloading phase might affect 
the severity of URTI symptoms in these young soccer 
players. Taking these results into account, coaches and 
staff members working with similar populations need 
to be aware about the importance of providing recovery 
phases following heavy training load weeks or even after 
competitions that potentially impose high stress level on 
young soccer players.

Interestingly, Corbett et al. (7), investigating young 
and adolescent girls, reported no correlation between 
salivary cortisol concentration and frequency of URTI. 
On the other hand, a negative and significant association 
between the same variables was observed by Cieslak et 
al. (5) in 61 children (male and female), reinforcing the 
need for further investigations regarding the impact of 
cortisol on the frequency and severity of URTI in young 
populations. Moreover, the present results suggest that 
monitoring the occurrence of symptoms of URTI despite 
the severity of these symptoms, could be more useful for 
anticipating the risk of more severe symptoms, which in 
turn could affect the health status of these young athletes.

Despite a greater number of athletes reporting 
URTI symptoms during the overloading phase, a pos-
sible explanation for the absence of changes in severity 
of URTI symptoms in the current study could be the 
short-term intensified training strategy adopted here. 
Earlier studies demonstrated that repeated activity with 
insufficient recovery during periods of training and com-
petition may lead to a chronic immunosuppression and 

therefore increasing the risk for URTI (18,26). Moreover, 
the impact of long-term training on mucosal immunity 
biomarkers and the incidence of infections were also 
observed in Australian swimmers over a 7-month train-
ing season in preparation for national championship (20). 
Indeed, Fahlman and Engels (13) reported a relationship 
between mucosal immunity markers and URTI incidence 
within a 12-month competitive college football season. 
However, shorter-term investigations have not been able 
to replicate such findings (19,35). Nevertheless, given 
the number of athletes reporting URTI symptoms in the 
current study, it is reasonable to suggest that the results 
are in accordance with other studies conducted with 
adults (12,27), thereby implying that differences between 
younger and adult soccer players might not be expected, 
at least for this variable.

Previous studies in adults across different sports have 
reported changes in behavior measures assessed by means 
of psychometric tools (mood states, symptoms of URTI, 
muscle soreness, stress tolerance) or even URTI episodes 
in response to alterations in training load (12,29,34). 
For example, Cunniffe et al. (12) investigated an entire 
competition rugby season and demonstrated that peaks 
in URTI were preceded by periods of increased training 
intensity and reduced game activity. In 23% of URTI 
episodes, reduced activity (14.4%) was reported by 
players. Papacosta, Gleeson and Nassis (34) assessed 
physiological and behavior measures (mood states and 
muscle soreness) in judokas who performed a 1-week 
normal training followed by a 2-week intensification 
training period and a 2-week exponential tapering phase. 
They reported lower muscle soreness and enhanced 
mood state by the early phase of the tapering, followed 
by improvement in mucosal immunity marker (salivary 
immunoglobulin A) and physical performance measures 
during the middle-late phases of tapering. These observa-
tions suggest that measures of mood states and muscle 
soreness precede enhancements in performance and 
mucosal immunity. Moreira et al. (29) examined changes 
in URTI symptoms and in salivary immune-hormonal 
parameters in a sample of elite futsal players during a 
4-week period made up by 2 weeks of intensive training 
and 2 weeks of tapering during the competitive season. 
They reported a significant decrease in URTI symptom 
severity during week 4 (tapering) as compared with that 
in weeks 1 and 2 (overloading phase), with a significant 
correlation between weekly training load, assessed by 
means of session-RPE, and URTI severity.

Despite differences between these studies in regard 
to design (observational vs. experimental) and the 
assessed populations (rugby, judo, and futsal athletes), 
results suggest that changes in stress tolerance, URTI 
occurrence (12,29), mood states, and muscle soreness 
(34) may possibly be regulated by changes in training 
load.

In the current study, it is important to highlight 
the negative correlation between the stress tolerance 
and severity of URTI symptoms thereby suggesting 
that lower stress tolerance might increase the severity 
of URTI symptoms. This relationship is in accordance 
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with results from another study (38) that investigated 
8 endurance trained triathletes during a 4-week period 
divided into 2 normal training weeks and 2 intensified 
training weeks. The triathletes reported that lower stress 
tolerance, indicated by higher number of “worse than 
normal” answers registered in the DALDA questionnaire 
during the intensified period, was in line with changes 
in immunological parameters, which in turn indicated 
alterations in immune function. In addition, Brink et al. 
(4) conducted an investigation in a cohort of 53 young 
soccer players over 2 entire competitive seasons. These 
authors monitored physical stress imposed during train-
ing process and used a questionnaire to analyze the psy-
chosocial stress-recovery state. They demonstrated that 
several items related to stress-recovery state presented 
an important role in influencing the occurrence of illness 
(4). On the basis of their results, Brink et al. (4) proposed 
that the individual monitoring of the stress-recovery state 
of young soccer players may be a useful tool to prevent 
illness in this population. Moreover, the results of the cur-
rent study reinforces the importance of adopting different 
measures and tools (psychological and physiological) for 
monitoring athletes’ training and competition responses 
which in turn may better represent the interdependence 
among different organic responses (neural, hormonal and 
immunological).

Future studies investigating the effects of alternating 
overloading and tapering phases within a precompetitive 
period and comparing a larger number of youth soccer 
teams during distinct seasonal periods are nevertheless 
warranted. As the current study was conducted in only 
one soccer team over a short-term period, the results 
presented here could simply be a reflection of the unique 
characteristics of this population and the sample size 
used. Indeed, investigating responses in young players 
at other time points across the competitive season might 
reveal different behavior regarding the severity of illness 
and the association among training load, risk of URTI, 
and stress tolerance.

In conclusion, the findings of this study indicate that 
a 2-week overloading phase induces greater ITL and rest-
ing cortisol concentration in young soccer players when 
compared with a 2-week tapering phase, indicating the 
rapid psychophysiological responses to manipulation of 
the external training load. Despite changes in cortisol 
concentration, the absence of alteration in stress toler-
ance suggests that the athletes coped with the stress from 
the overloading phase, and indeed indicates that both 
cortisol concentration and a tool to monitor stress toler-
ance could be used in conjunction for effective training 
monitoring in such population. In addition, the session-
RPE method emerges as a useful tool to monitor training 
load in young soccer players as previously demonstrated 
in adult players.
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