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Abstract

Background: Soccer players always nurse the desire to play the game for the
length of the football time, but this does not always happen. Objectives: This study
aimed to identify the cardiovascular and aerobic parameters that may influence an
amateur athlete’s self-rated ability to complete a full session of a soccer game.
Methods: Subjects (N-67) who were free from any cardiovascular ailment were
qualified to participate in the study. These subjects’ cardiovascular parameters and
rating of perceived exertion (RPE) at baseline, immediately following a soccer
game, as well as serially for 8 minutes into recovery, were monitored. Data
Analysis: Descriptive statistics of mean and standard deviation were used to
summarise the physical characteristics of the participant, and paired t-test and
ANOVA were used to analyse the cardiovascular parameters at rest and after the
soccer session. Results: The mean age and body mass index of the participants
were 23+43 and 19.5+2.6, respectively. Participants who were always able to able
to complete a soccer session (TAC) showed significantly higher (p<0.05) aerobic
capacity (52.7 + 4.7 vs. 46.3 + 8.5) and also reported lower RPE (14.0 + 2.0 vs.
16.0 + 2.0) following a training session than their counterparts who were not at all
able to complete a full soccer session (TNC). However, the aerobic capacity and
RPE of the TAC group were not different from those of their TSC group
counterparts (52.7 + 4.7 vs. 50.5 + 5.0). Conclusion: It can be argued that an
amateur soccer player’s self-rating of their ability to complete a full session of a
soccer game is a function of the players’ resting HR and their aerobic capacities.
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Introduction

Cardiovascular responses in exercise testing can be used to reproduce signs and
symptoms, or to determine exercise tolerance (Lakhau et al.,2008) and are the
basis for an individualised exercise prescription (Stuart et al., 2015). While
resting and exercising, cardiovascular parameters provide individual reference
values (Gambo et al., 2018). An individual’s ability to sustain muscle
performance during high-intensity exercise can be predicted by cardiovascular
responses during exercise and in recovery following exercise and physical
activity (Gambo et al., 2018). There is also the consensus that recovery
parameters, more especially heart rate, also have prognosticative values, and
previously it has been observed that a heart rate drop that is less than 8 beats
within one minute into recovery following exercises is a good predictor of one-
year mortality for cardiac patients (Keteyian et al., 2016).

Soccer is a physically demanding sport, and an individual player on a team can
go from standing still momentarily to an explosive run. This sport is a
recreational game that is competitive by its nature, and in order to achieve peak
performance, soccer players may need to have good aerobic fitness, stamina or
endurance, flexibility, and optimum quadriceps to hamstring muscles maximum
torque or power ratio (Bondarev, 2008). It is generally believed that soccer
players differ in their ability to endure a full session of a 90-minute soccer
match: while some players can play through the full time in a match, others
only struggle to continue a few more minutes after half-time. It is generally
believed that soccer players differ in their ability to endure a full 90-minute
match, while some players can sustain play throughout, others struggle to
continue beyond halftime. This variation in endurance is plausibly influenced
by an individual’s aerobic fitness level and may also be reflected in
cardiovascular parameters at rest, in response to activity, and during recovery
following a practice session (Bangsbo, Mohr, & Krustrup, 2006; Stolen,
Chamari, Castagna, & Wisloff, 2005; McArdle, Katch, & Katch, 2015). It is
plausible that an individual’s ability to play through a full soccer session may
be influenced by aerobic fitness level and may also be reflected in the
cardiovascular parameter at rest, in response to particular activity, and in
recovery following a practice session (Bangsbo, Mohr, & Krustrup, 2006).

The pattern of hemodynamic response during recovery following an acute
exercise bout or exercise testing is well established (Girandola et al., 2009).
The bodily processes begin to return to the resting level immediately on
cessation of exercise, but individual variation in recovery following a light,
moderate or strenuous exercise or physical activity may be influenced by
metabolic and physiological processes resulting from each level of effort
(Girandola ef al., 2009). During the first few minutes of recovery, even though
the muscle is no longer actively working, oxygen demands do not immediately
revert to the values at the resting baseline levels. Instead, oxygen consumption
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remains elevated for an extended period. This oxygen consumption, which
exceeds the usually required consumption when at rest, has traditionally been
referred to as the oxygen debt and recently as post-exercise oxygen
consumption (Scott, 2015).

Overall, there is also consensus that the first phase of recovery following
exercises and physical activity is marked by rapidly declining oxygen
consumption and heart rate, and it is during this period that the tissues' stores of
ATP and phosphocreatine depleted in the muscles are restored (Kelly, 2008).
Restoration of ATP stored in the muscles can be completed within 30 seconds,
although for most exercises of more than 10 minutes’ duration, 100%
restoration may not be achieved until after 3-5 minutes (Boyd et al., 2012). A
high rate of post-creatine re-synthesis is an indication of greater ability to
tolerate buffer and remove hydrogen ions. It is also an indication of greater
ability to restore muscles to their desirable pH range and a greater oxidative
enzyme, both of which are reflective of an accelerated recovery process (Boyd
etal.,2012).

Individual differences exist in sportspeople’s ability to metabolise lactate, and
acrobic fitness or capacity play a great role in recovery. Some studies have
reported an association between aerobic fitness and lactate removal, following
high-intensity football training (Boyd et al., 2012), while others did not find an
association (Kelly, 2008). At rest, the body consumes 3.5ml of oxygen per
kilogram body weight per minute (One metabolic equivalent or MET), and
physical activity between 3 and 6 METs is considered moderately intense and
includes activities such as brisk walking. Vigorous activity of 6 METs or higher
is more physically demanding and includes jogging, while hard or heavy
activities may include running and playing football with a MET value of 8
MET or higher (Ainsworth, 2009). Performance in any sport or recreational
activity is not only influenced by training or aerobic capacity, or fitness, but
also by humoral factors, which are often determined by motivation and
vertiginous stimulation.

Psychological disposition or make-up can be influenced by an individual’s self-
rating of ability or self-confidence in performing or completing a task and may,
in turn, be a reflection of an individual’s past performance and experience
(Bandura,1997). In general, rating of perceived exertion (RPE) is a valid and
reliable measure of subjective perception of effort (Borg 2014, Mellecker,
2008), and heart rate check during exercise testing is an objective method of
detecting cardiovascular influence during resting and recovery or competition
through limitation to activity tolerance. Based on the consensus from the
literature, it is also expected that the cardiovascular response of players with
higher aerobic fitness will recover faster than those with lower aerobic fitness
(Facioli, T.P., Philbois, S.V., Gastaldi, A.C. et al, 2021). How the self-rated
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ability to complete a full session of soccer is related to aerobic fitness level and
resting and recovery cardiovascular parameters is unclear.

A full-time soccer match consists of two 45-minute halves, separated by a 15-
minute half-time break, totalling 90 minutes of regular play. In addition,
matches may include stoppage time, typically 2 to 5 minutes per half, added by
the referee to compensate for interruptions. In knockout competitions, if the
score is level, the game may proceed to extra time (two 15-minute halves) and
potentially a penalty shootout. Throughout a match, players engage in various
physical and tactical demands, including Aerobic and anaerobic activity, Short
sprints and high-intensity runs, Technical skills (passing, shooting, dribbling),
Tactical decision-making, and Physical contact and recovery. A player’s ability
to perform consistently throughout these phases is heavily dependent on
cardiovascular endurance, muscular strength, agility, and mental focus.

Amateur footballers are typically individuals who engage in the sport non-
professionally, without receiving regular payment or contract-based
employment. They may participate in local leagues or recreational settings and
often balance football with other occupational or educational responsibilities.
Professional players undergo structured training regimes, which enhance VO:
max levels, heart rate recovery, and lactate threshold, enabling them to sustain
high-intensity activity for longer durations (Krustrup et al., 2005). In contrast,
amateurs usually have lower aerobic fitness due to irregular or less intensive
training, which can result in quicker fatigue and slower recovery during
matches. Professionals are conditioned to maintain performance across 90
minutes and beyond, while amateurs often struggle to maintain intensity,
especially in the latter stages of a match. The difference is especially evident in
sprint frequency, distance covered, and recovery between high-effort plays
(Mohr, Krustrup, & Bangsbo, 2003)

Empirical data on how soccer players’ ability to complete a full session of
soccer games relates to their cardiovascular fitness is important and may be
useful in making decisions on players selected for a match. This report is part
of a larger study in which data on aerobic fitness, self-reported ability to
complete a soccer game for its set duration, and cardiovascular parameters and
responses before and after a soccer practice session were collected. Only the
data on aerobic fitness and the scale of changes in cardiovascular responses
from resting values are reported in this study. This study, therefore, aims to
determine the cardiovascular and aerobic parameters that may influence
amateur soccer players’ perceived ability to complete a full session of a soccer
game and their aerobic capacity.

Participants, Materials, and Methods

Participants

Healthy amateur male soccer players, in three football clubs in Maiduguri
Metropolitan city in North-Eastern Nigeria, were identified from the Ministry
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of Youth and Sport, Borno state, Nigeria. The clubs were Qatar Football Club
(QFC), Konduga United Football Club (KFC), and University Football Club
(UFC). The study was conducted in the football fields of the clubs with 45
players from QFC, 35 from KFC, and 38 from the UFC. These three club sides
were the existing amateur groups in the city.

Procedure

Ethical approval from the University of Maiduguri Research and Ethical
Committee was sought and obtained before the commencement of this study.
An introductory letter from the Department of Medical Rehabilitation
(Physiotherapy), University of Maiduguri, explaining the purpose of the study,
was presented to the coaches of all the soccer clubs. On the first day of the
encounter, participants were interviewed for medical history of any
cardiovascular ailment, and those who meet the following inclusion criteria
(age range 1840 years, free from diagnosed cardiovascular disease, Physically
active or moderately active, as determined by a pre-screening physical activity
questionnaire, Not on any cardiovascular or performance altering medication,
and willingness to provide informed consent and comply with study procedures)
were included in the study. The participants were advised not to take kolanut,
cigarettes, and heavy food at least one hour before the next soccer training
session in order to minimise physiological disruptions that could affect
performance and safety. The participants were advised not to take kolanut,
cigarettes, and heavy food at least one hour before the next soccer training
session in order to minimise physiological disruptions that could affect
performance and safety.

On the second encounter, which took place at least 24 hours following the first
one, the protocol of the study was explained to the participants. Participants'
weights were taken to the nearest 0.5kg, and height was also assessed to the
nearest centimetre on a wooden calibrated height meter, using the standard
method (World Health Organisation, 2008). The participants were asked to step
on the scale, making sure they stood erect with their arms hanging loosely at
their sides of the trunk, and their weight was recorded to the nearest 0.5kg. A
wooden calibrated height meter was used to measure their height.

The participant stood barefoot with the feet together on the ground, the upper
back, buttock s, and heel touching the goal post, the head was held erect, the
eyes looking forward were used for measurement of participants’ height to the
nearest 0.lcm. After a warm-up period, which consisted of 5 minutes of
stretching and brisk walking, participants underwent a 1.5-mile run test on a
marked standard athletic field, and a stopwatch was used for timing the
participants.

On the third encounter day, two days after the 1.5-mile test, participants were
seated for at least 5 minutes, and their resting vitals, including HR, SBP, and
DBP, were measured using an automated blood pressure and pulse rate monitor.
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The participant was instructed to rest for 10 minutes before taking their resting
vitals in the resting position. The cuff of the blood pressure monitor was wound
around the left hand 2cm above the cubital fossa (Pickering et al., 2005). After
taking the resting parameters, including rating of perceived exertion (RPE), the
participants were released to start the soccer practice or training session. At the
end of the session or when the subject is no longer able to continue the game,
either voluntarily due to fatigue or discomfort, or involuntarily due to injury,
medical concerns, or signs of physical distress, the activity is immediately
discontinued to ensure participant safety. Cardiovascular parameters were again
monitored within 10-30 seconds of terminating the practice session.

Derived values, including mean arterial pressure (MAP) = 1/3 (SBP — DBP),
rate pressure product (RPP) = (HR x SBP), and pulse pressure (PP) = (SBP —
DBP), were computed. MAP reflects the average pressure in a cardiac cycle, PP
is a correlate of stroke volume, and RPP is an index of myocardial oxygen
uptake (Alper & Mustapha, 2013). Body mass index (BMI), the ratio of body
weight (kg) to the square of the subject’s height (m?), was also computed. In
addition, aerobic capacity was estimated using performance on the 1.5-mile run
test, applying the standard equation: VO2 max = 483 / time (min) + 3.5, which
provides a field-based estimate of cardiovascular fitness (McArdle, Katch, &
Katch, 2015).

Data analysis

Descriptive statistics of mean and standard deviation were used to describe the
participants’ physical characteristics. One-way ANOVA was used to explore
the difference in the cardiovascular parameters of the participants before
training and the responses after training. A paired t-test was used to determine
the difference between the rating of perceived exertion and the ability to
complete the full session of the soccer game. For this study, the Statistical level
of significance was set at p < 0.05.

Result

Physical Characteristics of the Participants

A total of 67 apparently healthy adult amateur soccer players participated in
this study. The mean age, weight, height and body mass index of the participant
were 23.2+ 4.3 years (95% Confidence Interval =22.2-24.3 years) 65.6+10.0,
1.68 + 0.10 and 19.5£2.6 (95% Confidence Interval = 18.8-20.1)
Kg/respectively. The mean 1.5-mile run test time of the participant is 634.96 +
59.66 sec, and their mean aerobic capacity is 50.2+ 6.0. (Table 1)

Responses at baseline, following practice and during recoveries

The mean cardiovascular parameters and derived values at baseline, following
practice session and in recovery have been reported elsewhere (Gambo et al
2019). Briefly, the mean resting HR, SBP and DBP of the participants before
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soccer practice were 71.6 + 15.4, 130.1 + 19.1 and 79.7 + 15.9, respectively and
also the mean rating of perceived exertion (RPE) at baseline was 6.0+0
respectively. Immediately after soccer practice, the mean HR, SBP and DBP
were 138.7+16.6, 149.8+17.0. The mean values of the HR, SBP and DBP of
the participants 2 Minutes after cessation of soccer exercise were 130.3+16.13,
+146.2+18.1 and 91.3%11.0, respectively.

For all the subjects combined, the change in HR, SBP and DBP from the
baseline to the post soccer value is 67.4 + 19.9, 19.6 + 10.6 and 19.1 + 14.9,
respectively (Table 3). The change for the derived indices (i.e mean arterial
pressure MAP, and rate pressure product RPP) for the subjects combined is as
shown in Table 2. Data on the drop in parameter values during recovery were
also computed as responses to exercise. The results show that two minutes into
recovery, the drop in HR, SBP and DBP are 8.1 + 6.5, 33.4 + 13.4, and 7.4 +
7.0, respectively. The drop in recovery parameters between successive
measurements (2 minutes, 4 minutes and 8 minutes into recovery) as recovery
progressed was also computed and is shown in Table 2.

Group Comparison of Responses

Comparisons of cardiovascular parameters were made between players by their
reported ability to complete a full session of a soccer game. Participants who
responded they were always able to complete a full soccer session (AAC)
showed significantly higher (p<0.05) acrobic capacity (based on their 1.5-mile
run time) than their counterparts who were not at all able to complete a full
soccer session (NAC) (52.7 + 4.7 vs. 46.3 + 8.5). However, the aerobic capacity
of the AAC group was not different (p>0.05) from that of their counterparts
who reported they were sometimes able to complete a full session (ASC) of
soccer practice (50.5 + 5.0). The AAC group shows significantly lower (p<0.05)
RPE following a soccer practice session than their counterparts in the NAC
group (14.0 + 2.0 vs. 16.0 + 2.0). The RPE score for the AAC group was,
however, not significantly (p>0.05) different from that of the SAC group.

Group comparisons were also made on the baseline HR, and it was observed
that the AAC subgroup shows a lower HR than those of the SAC and NAC
groups. No differences in the baseline values in SBP, DBP, and the derived
parameters were observed between the groups. Increases in post-exercise HR
for the AAC group were significantly lower (p<0.05) than the increases for the
NAC group (62.6 + 18.9 vs. 80.4 + 21.2), but not different from that of the SAC
group (64.9 + 18.6). No significant differences in the increases from baseline to
immediate post-soccer changes were observed for SBP and DBP among the

groups.
Comparison of Cardiovascular Drops During Recoveries
This study shows a drop in HR and SBP of the magnitude of 8.1+6.5 and

33.4+17.4, respectively, among the amateur soccer players by the second
minute into recovery, and a further drop by a magnitude of 6.6+7.1, 4.849.9 and
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5.445.3 four, six and eight minutes into recovery, respectively. However, while
some meaning could be made of the drop in the first 2 minutes, the drops at the
other time frames are too divergent (based on the standard deviation) to make
any statistical meaning of the value of the drops. Nevertheless, overall, it
appears that the drop observed for HR, SBP and DBP and the derived indices
observed in the first two minutes into recovery was steeper than the drops in the
other time frames during recovery. However, no change in PP (a correlate of
stroke volume) was observed throughout the time points of measurements (that
is, at rest, during practice session and in recovery).

Table 1: Physical Characteristics of the Participants

Group Age Aerobic Capacity BMI RPE

X (SD) X (SD) X (SD)
AAC 22.5(4.1)* 51.7(4.7)* 19.43.1)* 14.0(2.0)*
SAC 23.8(3.5)° 41.3(4.1)° 20.7(4,0)* 16.3(2.2)°
NAC 23.4(2.8)° 40.5(7.2)° 20.9(4.8)* 17.1(3.4)®
Combined 23.3(4.3) 50.2(6.0) 19.5(2.6) 15.2(2.3)

BMI denotes Body Mass Index; AAC denotes participants’ subgroups who are
always able to play through a full session of soccer, SAC denotes those who are
sometimes able to complete a full soccer session, and NAC denotes those who
are never able to complete a soccer session

Means with different superscripts are significantly different from each other
(p<0.05)

Table 2: Changes in Cardiovascular Responses Following Soccer Practice and Drops in
Recoveries

Variable Change 1st Drop 2nd Drop 3" Drop 4" Drop

Heart Rate 67.4+19.9 8.1£6.5 6.6+7.1 5.5+7 7.4+7.7
Systolic Blood Pressure ~ 19.6+10.6  33.4+17.4 4.8£9.9 8.5£29.0 7.0+5.4
Diastolic blood pressure  19.1+14.9  7.4£7.0 54453 5.247.0 5.245.0
Mean arterial pressure 19.5£12.0 7.3+7.5 5.9+5.2 5.9+5.4 5.7+4.0
Rate pressure product 2.1+£1.7 2.0£1.7 1.5+1.6 1.4+1.3 1.8+£2.3

1% Drop denotes change from the preceding values 2 minute after the cessation
of exercise; 2" Drop denotes change from the preceding 2 minute values 4
minute after the cessation of exercise; 3™ Drop denotes change from the
preceding 4 minute values 6 minute after the cessation of exercise; 4™ Drop
denotes change from the preceding 6 minute values 8 minute after the cessation
of exercise Rate Pressure Product Values are in Thousands

Discussion
This study sought to determine any link between amateur soccer players’ self-
reported ability to complete a soccer game and cardiovascular and aerobic
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parameters. The study shows their aerobic capacity. The study shows HR, and
SBP as well as the derived measures including MAP and RPP observed
immediately after soccer practice were higher when compared to the baseline
values is consistent with the consensus in the extant literature Karel et al., 2015;
Sjokvist et al., 2011; Sercan Oncen and Levent Tanyeri, 2019. Higher DBP
immediately after soccer practice, when compared to the baseline values is
however inconsistent with that of Madanmohan et a/ 2004, Nieman, D.C., 1998,
Aslan et al., 2012, Kelley, G. A., and Kelley K. S., 2000 and Kravitz, L. 2020,
and others that reported exercise produce no change Aslan et al., 2012, Amri
Hammani et al., 2017, or slightly lower DBP with exercise (Aslan et al., 2012,
Kelley, G. A., and Kelley K. S., 2000. None of the parameters, including the
derived indices, returned to the resting level throughout the recovery period of
8 minutes, except PP, which did not change from the baseline values for any of
the time frames.

The present study shows that the perceived ability to complete a full session of
a soccer game is influenced by resting HR, aerobic capacity and RPE following
a soccer practice session. This study suggests that the lower the resting HR, the
higher the probability that an athlete would be able to complete a full session of
soccer. It also suggests that the higher the aerobic capacity of the athlete, the
more the chance that the athlete would be able to complete a full session of a
soccer game, always or sometimes. Change in HR between the baseline and
exercise values is significantly (p<0.05) for the AAC subgroup, also affecting
the probability that an athlete would complete a full session always or
sometimes in a similar manner as the baseline HR and aerobic capacity
(Krustrup et al., 2010). We observed a steepest drop (albeit in absolute but
insignificant) in the values of the parameters (other than PP) at the second
recovery time frame (4 minutes into recovery) compared to the other time
frames during recovery. Smaller drops were observed (also in absolute but
insignificant terms) after the 2-minute drop (Krustrup et al., 2010).

Why the scale of change in HR between baseline and immediate post-practice
was lower for the AAC group compared to the NAC counterparts is unclear. It
may be attributed to the stroke volume (an index of myocardial pump function
or contractility), which is presumably larger for the more aerobically fit. Stroke
volume may be sufficiently large such that, for a given workload, a large
change in HR may not be needed compared to the less aerobically fit subjects.
This study shows that the responses of the amateur soccer players did not return
to the resting level 8 minutes into recovery. How long it would take for
responses to return to equilibrium is unclear. However, based on the previous
reports, 8 minutes is too short for the equilibrium state to be achieved.
Bondarev et al., 2010, Steven et al., 2017, Mathieu et al., 20012.
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Furthermore, why the correlates of SV did not change or remain the same can
be explained by a ceiling effect due to high or near-maximal possible SV
attributable to aerobically fit subjects, such as the soccer players in this study.
Absence of change in PP may also be explained by the fact that this parameter
is an index of cardiac contractility related to ejection fraction, and may not be
expected to be influenced in a constant flow system such as the cardiovascular
system. Those studies also show that with the lower rating of perceived
exertion following the practice session, as observed for the more aerobically fit,
RPE.

One limitation of this study is that the subjects’ cardiovascular parameters
following a soccer practice session were monitored within 20 seconds
following cessation of play, because it is practically impossible to measure this
response while still playing soccer. This is due to challenges of instrumentation
usually found in a resource-limited environment, such as in many developing
countries, including Nigeria. Although it can be safely presumed that values
obtained within 20 seconds after cessation of activities can be expected to
closely approximate the steady state exercise values, this may not be the same
as the value if it were measured within 1 minute before the termination of the
soccer session. One assumption is that a soccer player’s reported ability to
complete a full session of soccer reflects the true state of the player. Subjects in
this study did not undergo practice for 90 minutes, as in a normal game, and
therefore their self-reported ability to complete a full soccer game was not
verified.

Conclusion

This study shows that an amateur soccer player's confidence or perceived
ability to complete a full session of a soccer game is a reflection of their aerobic
capacity of the amateur and how tired the amateur athlete will feel following a
practice session. Just as the degree to which an amateur soccer player is
exhausted or the rating of perceived exertion following a practice session may
also be a reliable fool or indication of athletes’ aerobic capacity or
cardiovascular endurance. Just as RPE following a practice session may be a
reflection of an amateur soccer player’s ability to complete a full soccer match.
The study shows that those who are able to complete a full session of a soccer
game tend to consistently have higher aerobic capacity than their counterparts
who are not able to or struggle to complete the soccer game.

Study Limitations

% Limited sample size and geographic scope

Use of self-reported data for the ability to complete full sessions

Absence of a control group for comparison

Potential confounding variables (nutrition, hydration, sleep) were not
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No assessment of psychological or motivational factors beyond RPE
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Study Implication

One practical implication of the findings from this study lies in the strategic
selection and grouping of players for both training sessions and competitive
matches. If the goal is to ensure that footballers derive maximum physiological
and tactical benefit from a session, it becomes essential that both teams are
relatively well-matched based on relevant player characteristics. Key among
these characteristics are aerobic capacity and rating of perceived exertion (RPE)
following physical activity. Matching players by physical fitness between
different teams during competitive matches is less feasible due to tactical
priorities, role specialisation, and limited control over opposition characteristics.
Likewise, monitoring RPE provides valuable insight into how players perceive
workload, which is critical for balancing performance and recovery.

In both training and competitive settings, such matching promotes fairness,
enhances engagement, minimises the risk of injury, and ensures that the
physiological and psychological benefits of football participation are more
evenly experienced across all participants. This approach may also support
improved team cohesion and tactical execution, benefiting not only the players
but also coaches and stakeholders in grassroots and professional football
settings.

References

Ainsworth, B. (2014). A compendium of physical activities: An update of
activity codes and MET intensities. Journal of Medical Science and
Sport, 44, 213-227.

Albouaini, K., Egred, M., Alahmar, A., & Wright, D. J. (2007).
Cardiopulmonary exercise testing and its application. Postgraduate
Medical Journal, 83(985), 675-682.
https://doi.org/10.1136/hrt.2007.121558

Alper, A., & Mustapha, K. (2013). Cardiovascular responses, perceived
exertion and technical action during small-sided recreational soccer:
Effect of pitch size and number of players. Journal of Human Kinetics,
38, 95-105. https://doi.org/10.2478/hukin-2013-0049

Aslan, A., Acikada, C., Goren, H., Hazir, T., & Ozkara, A. (2012). Metabolic
demands of match performance in young soccer players. Journal of
Sport Science and Medicine, 11, 170-179.

Bandura, A. (1997). Self-efficacy: The exercise of control. Macmillan.

Bangsbo, J., Mohr, M., & Krustrup, P. (2006). Physical and metabolic demands
of training and match-play in the elite football player. Journal of Sports
Sciences, 24(7), 665—674. https://doi.org/10.1080/02640410500482529

Bondarev, D. (2010). Heart rate responses during recreational small-sided
soccer game: Effect of players’ number and pitch size. Scientific Report
Series Physical Education and Sport, University of Pitesti, 14, 56-59.




Gambo, H.B., et al. BAJEBAP 2024; 9(1): 585-599 596

Borg, G. (1990). Psychophysical scaling with applications in physical work and
perception of exertion. Scandinavian Journal of Work, Environment &
Health, 16(Suppl 1), 55-58.

Boyd, J. C., Macmillan, N. J., Green, A. E., Ross, J. D., Thorb, D. B., & Gurd,
B. J. (2012). Exercise intensity of recreational sport: Impact of sex and
fitness. Journal of Sport Science and Medicine, 11, 562—563.

Facioli, T. P., Philbois, S. V., Gastaldi, A. C., ef al. (2021). Study of heart rate
recovery and cardiovascular autonomic modulation in healthy
participants after submaximal exercise. Scientific Reports, 11, 3620.
https://doi.org/10.1038/s41598-021-83071-w

Gambo, H. B., Ismaila, M., Oyeyemi, A. L., Jayeola, O., Rufai, A. Y., Shitu, A.,
& Oyeyemi, A. Y. (2018). How safe is recreational soccer playing as a
health-enhancing physical activity for apparently healthy adults in
Maiduguri. Kanem Journal of Medical Science, 12(2), 84-91.

Hammani, A., Kasmi, S., Farinatti, P., Fairi, T., Chamari, K., & Bouhcel, E.
(2017). Blood pressure, heart rate and passive enjoyment after small-
sided soccer games and repeated sprint in untrained adolescents. A
Quarterly Journal of Sport and Exercise Sciences, 34(3), 219-225.

Karel, H., Radim, W., Jan, B., & Payveb, H. (2015). Stability of internal
response and external load during a 4-9 side football game in an indoor
environment. Acta Gymnica, 45(1), 21-25.
https://doi.org/10.5507/ag.2015.003

Kelly, D. M., & Drust, B. (2008). The effect of pitch dimensions on heart rate
responses and technical demands of small-sided soccer games in elite
players. Journal of Science and Medicine in Sport, 4, 145-152.

Keteyian, S. J., Patel, M., Kraus, W. E., et al. (2016). Variables measured
during cardiopulmonary exercise testing as predictors of mortality in
chronic systolic heart failure. Journal of the American College of
Cardiology, 67(7), 780—789. https://doi.org/10.1016/j.jacc.2015.11.050

Kravitz, L. (2020). Resistance training for older adults: New NSCA position
stand. IDEA Fitness Journal, 17(1), 14-18.

Krustrup, P., Aagaard, P., Nybo, L., Petersen, J., Mohr, M., & Bangsbo, J.
(2010). Recreational football as a health-promoting activity: A topical
review. Scandinavian Journal of Medicine & Science in Sports,
20(Suppl 1), 1-13. https://doi.org/10.1111/1.1600-0838.2010.01108.x

Krustrup, P., Mohr, M., Amstrup, T., Rysgaard, T., Johansen, J., Steensberg,
A., ... & Bangsbo, J. (2003). The yo-yo intermittent recovery test:
Physiological response, reliability, and validity. Medicine & Science in
Sports & Exercise, 35(4), 697-705.
https://doi.org/10.1249/01.MSS.0000058441.94520.32

Madanmohan, Udupa, K., Bhavanani, A. B., Shatapathy, C. C., & Sahai, A.
(2004). Modulation of cardiovascular response to exercise by yoga
training. Indian Journal of Physiology and Pharmacology, 48(4), 461—
465.




Gambo, H.B., et al. BAJEBAP 2024; 9(1): 585-599 597

McArdle, W. D., Katch, F. 1., & Katch, V. L. (2015). Exercise physiology:
Nutrition, energy, and human performance (8th ed.). Wolters Kluwer
Health.

Mellecker, R. (2008). Energy expenditure and cardiovascular responses to
seated and active gaming in children. Archives of Paediatrics &
Adolescent Medicine, 162, 886—891.

Mohr, M., Krustrup, P., & Bangsbo, J. (2003). Match performance of high-
standard soccer players with special reference to development of fatigue.
Journal of Sports Sciences, 21(7), 519-528.
https://doi.org/10.1080/0264041031000071182

Nedelec, M., McCall, A., Carling, C., Legall, F., Berthoin, S., & Dupont, G.
(2012). Recovery in soccer: Part [—Post-match fatigue and time course
of recovery. Sports Medicine, 42(12), 997-1015.

Nieman, D. C. (2001). The exercise test as a component of the total fitness
evaluation. Primary Care: Clinics in Office Practice, 28(1), 119-135.
https://doi.org/10.1016/S0095-4543(05)70010-5

Oncen, S., & Tanyeri, L. (2019). Cardiovascular responses during indoor soccer
competition. Journal of Education and Training Studies, 7(12), 1-7.

Reilly, T., & Thomas, V. (1976). A motion analysis of work-rate in different
positional roles in professional football match-play. Journal of Human
Movement Studies, 2(2), 87-97.

Romero, S. A., Minson, C. T., & Halliwill, J. R. (2017). Recovery from
exercise: The cardiovascular system after exercise. Journal of Applied
Physiology, 122, 925-932.

Sandberg, K., Kleist, M., Enthoven, P., & Wijkman, M. (2021). Hemodynamic
responses to in-bed cycle exercise in the acute phase after moderate to
severe stroke: A randomised controlled trial. Journal of Clinical
Hypertension, 23(5), 1077-1084. https://doi.org/10.1111/jch.14232

Scott, C. B. (2005). Contribution of anaerobic energy expenditure to whole
body  thermogenesis.  Nutrition &  Metabolism, 2, 14.
https://doi.org/10.1186/1743-7075-2-14

Sharman, J. E., La Gerche, A., & Coombes, J. S. (2015). Exercise and
cardiovascular risk in patients with hypertension. American Journal of
Hypertension, 28(2), 147—158. https://doi.org/10.1093/ajh/hpul91

Sjokvist, J., Laurent, M. C., Richardson, M., Curtner-Smith, M., Holmberg, H.
C., & Bishop, P. A. (2011). Recovery from a higher-intensity training
session in female soccer players. Journal of Strength and Conditioning
Research, 25, 1726-1735.

World Health Organisation. (2008). WHO STEPwise approach to surveillance
(STEPS): Section 5: Collecting Step 2 data: Physical measurements.
https://cdn.who.int/media/docs/default-source/ncds/ncd-
surveillance/steps/part3-section5.pdf




Bayero Journal of Evidence-Based Physiotherapy (BAJEBAP
CALL FOR 2024 ARTICLE SUBMISSIONS

BAJEBAP is now accepting submissions for the 2024 issue of its annual
publication. Instruction for authors and guidelines for submission of articles are
explained below. We look forward to receiving quality articles from healthcare
practitioners and researchers globally.

Instruction to authors

Bayero Journal of Evidence-Based Physiotherapy (BAJEBAP) is an annual
journal of the Department of Physiotherapy, Bayero University Kano,
published in June of every year. BAJEBAP is indexed by African Journals
Online (AJOL) Bayero Journal of Evidence-Based Physiotherapy
(ajol.info).The journal aims to enhance the dissemination of research findings
and encourage evidence-based practice in Physiotherapy and related fields such
as physical activity, exercise science, current trends in health issues and other
general health topics. The journal, therefore, welcomes scholarly papers in the
aforementioned fields.

Submission

A manuscript submitted to this journal can only be published if it (or a similar
version) has not been published or is not being considered for publication
elsewhere. Manuscripts must conform to the guidelines outlined below:

Manuscript preparation

1. Types of articles:

¢ Original paper - Maximum of 2,500 words without abstract and references,
plus no more than 5 figures/tables in total and reasonable number of
references.

e Review paper - Maximum of 3,500 words without abstract and references,
and not more than 30 references

e Case reports: Maximum of 2,000 words
2. Manuscripts should be written in British English

3. The title page should contain the title, name(s) of the author(s),
affiliation(s) and address(es) of the corresponding author(s). Word
count and five relevant keywords should also be supplied.

4. All other pages should not contain any statement identifying the
author(s).



Call for Articles 2024 599

A structured abstract not exceeding one paragraph of 250 words should
appear at the beginning of the article.

The text should be presented under the following headings:
Introduction, Methods, Results, Discussion and Conclusion)

The APA style of referencing should be adopted. Find the examples
below:

Journal article: Ahmad, R. Y., Ashburn, A., Burnett, M., Samuel, D., &
Verheyden, G. (2014). Sequence of onset latency of body segments
when turning on-the-spot in people with stroke. Gait & Posture, 39(3),
841-846.

Book: Wasserman, K., Hansen, J. E., Sue, D. Y., Stringer, W. W., &
Whipp, B. J. (2005). Principles of exercise testing and interpretation:
Including pathophysiology and clinical applications. Philadelphia:
Lippincott Williams & Wilkins.

Book chapter: Landis, C. A., & Heitkemper, M. M. (2011). Sleep and
sleep disorders. In S. L. Lewis, S. R. Dirksen, M. M. Heitkemper, L.
Bucher, & I. M. Camera, Medical-surgical nursing: Assessment and
management of clinical problems (8th ed., pp. 112-125). St. Louis, MO:
Elsevier.

Manuscripts should be carefully checked for errors and typed double-
spaced on one side of the paper only. Please leave wide margins and
number every page.

A letter of submission indicating that each of the authors has read and
agreed with the content of the article and that the article has not been
submitted and will not be simultaneously submitted to another journal

10. A Thirty thousand naira only (%30,000) publication fee payable on

acceptance of the article.

Manuscripts should be submitted to:

Dr Naziru Bashir Mukhtar (Editor-in-Chief)
Bayero Journal of Evidence-Based Physiotherapy
Department of Physiotherapy,

P.M.B. 3011,

Bayero University, Kano.

Kano State, Nigeria.

Email: bajebap.pth@buk.edu.ng

Mobile: +2348069442044



