Journal of

and Kinesiology

Functional Morphology

Editorial
Exercise Evaluation and Prescription—Second Edition

Carl Foster 1, Cristina Cortis 2*

check for
updates

Citation: Foster, C.; Cortis, C.; Fusco,
A. Exercise Evaluation and
Prescription—Second Edition. J.
Funct. Morphol. Kinesiol. 2023, 8, 5.
https:/ /doi.org/10.3390/jfmk8010005

Received: 5 December 2022
Accepted: 20 December 2022
Published: 23 December 2022

Copyright: © 2022 by the authors.
Licensee MDPI, Basel, Switzerland.
This article is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license (https://
creativecommons.org/licenses /by /
4.0/).

and Andrea Fusco 2

Department of Exercise and Sport Science, University of Wisconsin-La Crosse, La Crosse, W1 54601, USA
Department of Human Sciences, Society and Health, University of Cassino and Lazio Meridionale,
03043 Cassino, Italy

*  Correspondence: c.cortis@unicas.it

Introduction

In the first volume of “Exercise Evaluation and Prescription” in the Journal of Func-
tional Morphology and Kinesiology [1], we presented the case that prescribing exercise
was integrally linked to a prior evaluation of exercise capacity and psychophysiological
markers of exercise performance (including maximal oxygen uptake, maximal strength,
blood lactate, ventilation, and the Rating of Perceived Exertion (RPE)). The link between
evaluation and prescription provided a rational basis for prescribed exercise. In volume
two, this link is extended to markers of the response to, and recovery from, systematic
exercise training.

This extension is grounded in general adaptation syndrome (GAS), described by Hans
Seyle 75 years ago [2]. In his study, there was a predictable response to any imposed
stress. If the stress was too large, or too frequently applied, there was a predictably
negative outcome (exhaustion). On the other hand, in the presence of a stressor that was
neither too large nor too frequent, there was adaptation such that the organism could
subsequently tolerate greater levels of stress. Although Seyle conceptualized GAS as a
generic response to any stressor, it has become particularly associated with the adaptive
response to exercise training.

One way of understanding the adaptive response to training is using the ‘training im-
pulse” (TRIMP) model of Banister et al. [3], who discovered that exercise training produces
changes in both fitness and fatigue [4,5]. The TRIMP model was originally designed to
work using training heart rate (HR) and time, but more recent studies have shown that it
could work using RPE and time, resulting in the session RPE (sRPE) [6-9]. More recent
studies have suggested that it could be understood using responses during the warm-up
for subsequent exercise bouts [10], questionnaires [11], HR variability (HRV) [12-14], or
training intensity distribution [15-17]. In any case, the process of monitoring training
using any tool appears to be a useful method of evaluating the exerciser (athlete fitness
rehabilitation) and optimizing exercise prescription [18].

This volume presents several papers, written from the perspective of optimizing
training programs by better understanding the purpose and process of evaluating exercise
capacity, either to better prescribe exercise training or to better understand the outcome
of exercise training programs. A total of 30 papers are published, including twenty-five
original articles, four reviews, and one case report; the papers focus on team sports (soccer,
volleyball, handball, rugby, and basketball), individual sports (cycling, running, weightlift-
ing, and Paralympic powerlifting), diseases (in overweight, obese, and postmenopausal
women with type 2 diabetes mellitus (T2DM); individuals with pulmonary embolism;
individuals with cardiovascular disease or its risk factors; individuals receiving (3-blocker
treatment; and breast cancer survivors), healthy individuals, and murine models.

Several studies were carried out in collegiate soccer players [12-14]. Aiming to com-
pare accumulated workloads between starters and reserves in collegiate soccer, Jagim
et al. [12] reported a greater distance covered by starters throughout the season, resulting
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in almost double the training load compared to reserves. The authors suggested the man-
agement of player workloads in collegiate soccer to address potential imbalances between
starters and reserves throughout a season. In National Collegiate Athletics Association
Division I women’s soccer, Askow and colleagues [13] showed that the sRPE-derived
training load was strongly associated with Global Positioning System-derived measures of
external load; these relationships were stronger during match play, with acceleration load
and total distance exhibiting the strongest relationship with sRPE-derived training load.
Finally, Redd et al. [14] found improvements in certain lower leg muscle tensiomyography
measures in male soccer players in response to different warm-up protocols, including
small-sided games and dynamic and plyometric exercises, regardless of the specific warm-
up activities used.

Regarding the most used tests in soccer players and referees, using a meta-analysis,
Grgic et al. [15] reviewed the effects of mental fatigue based on performance in the Yo-Yo
test and Loughborough soccer passing and shooting tests. According to their results, mental
fatigue negatively impacts endurance-based running performance, as well as soccer passing
and shooting skills. Moreover, Romano et al. [16] evaluated the correlation between the
official 6 x 40 m sprint and Yo-Yo Intermittent Recovery Level 1 tests and other field-based
tests in male referees, and found that Illinois agility and hand-grip tests could represent
simple and low-physical-impact tools for the repeated assessment and monitoring of
referee fitness throughout the season. Examining the reliability, validity, sensitivity, and
usefulness of the most commonly used field aerobic fitness tests, Bok and Foster [17]
reported that the University of Montreal track test and the 30-15 intermittent fitness test
were the best solutions for the prescription of long and short high-intensity interval training
sessions, respectively.

Investigating the association between three different strength and plyometric exer-
cises and force- and velocity-oriented change-of-direction performance in female handball
and soccer players, Falch and colleagues [18] observed correlations between strength and
change-of-direction performance, highlighting that the differences in step kinematics be-
tween fast and slow performers were mainly found in stronger athletes who were able to
carry out a greater workload in a shorter time. Comparing the biomechanical parameters
of drop jumps executed on rigid and sand surfaces, Giatsis et al. [19] showed that the
compliance of sand decreases the efficiency of the mechanisms involved in the optimization
of drop jump performance in male beach volleyball; this suggests that sand can offer injury
prevention under the demand for large energy expenditure as it experiences less loading
during the eccentric phase of the drop jump. Gémez-Carmona et al. [20] asserted that in
semi-professional basketball players, training design must be individualized according
to different variables, including physical fitness profiles. From a practical point of view,
their results show that the advantages and weaknesses of each athlete can be determined in
order to adapt training tasks and game systems to the skills and capabilities of the players.
Daly and colleagues [21] documented ex-professional rugby players” understanding of
concussions and the analogies they use to describe concussions in order to determine the
explicit and implicit pressures of playing professional rugby. The interviews highlighted
that players, particularly coaches, did not fully understand the ramifications of concus-
sive injury and other injury risks; this reveals the need to assist coaches in perceiving a
concussion as a significant injury and not downplaying its seriousness in contact sports.
Describing the conservative treatment of indirect structural muscle injuries, which are the
more routinely found and more challenging type, Palermi et al. [22] reviewed therapeutic al-
gorithms for muscle injuries and provided specific exercise rehabilitation for the four main
muscle groups (i.e., the hamstrings, quadriceps, adductors, and soleus/gastrocnemius).

In the studies focusing on individual sports [23-27], Leo et al. [23] investigated the
effects of COVID-19 restrictions on training and performance physiology measures in U23
elite cyclists, concluding that COVID-19 restrictions did not negatively affect training char-
acteristics and physiological performance measures for a period of <30 days. Boullosa and
colleagues [24] monitored the associations between HRYV, training load, and performance
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in a middle-aged recreational female runner during a competitive 20-week macrocycle
divided into a first and second mesocycle, in which her best performances over 10 km
and 21 km were recorded. Their findings highlighted the practicality of concurrent HRV
and sRPE monitoring in recreational runners, with the root mean square of the successive
differences in R-R intervals:R-R intervals ratio indicative of specific adaptations.

Sandau et al. [25] examined the predictive validity of a new approach to the estimate
one-repetition maximum (1RM) snatch computed from the two-point snatch pull force—
velocity relationship, to determine the actual 1RM snatch performance in elite weightlifters.
Aidar and colleagues [26] found that the maximum isometric force, rate of force devel-
opment, time, velocity, and dynamic time had lower values, especially in the initial and
intermediate phases in the sticking region, in Paralympic powerlifting athletes. In a sub-
sequent study by the same research group [27] hemodynamic responses in Paralympic
bench press powerlifting athletes were analyzed with respect to conventional powerlifting
before and up to 60 minutes after training. According to the results of the heart pressure
product, there is no risk of hemodynamic overload in conventional or Paralympic power-
lifters. Moreover, training promoted a moderate hypotensive effect, with blood pressure
adaptation immediately and 60 min after exercise.

Evaluating the effects of an intensive exercise program on health-related outcomes
and cardio-metabolic health measures in a group of overweight and obese adults with and
without T2DM, Pippi and colleagues [28] found that physical activity level and sitting time
did not seem to influence the beneficial effects of exercise intervention. Bentes et al. [29]
examined the influence of 12 months of vitamin D supplementation on the components of
physical fitness in postmenopausal women with T2DM. Their findings showed that vitamin
D supplementation alone was effective in increasing serum vitamin D levels, altering muscle
strength, improving muscle function, and preventing and controlling fragility caused by
T2DM and aging.

Stavrou et al. [30] assessed the effect of 8 weeks of pulmonary rehabilitation in patients
with pulmonary embolism, during unsupervised and supervised pulmonary rehabilitation,
on cardiopulmonary exercise testing parameters, sleep quality, quality of life, and cardiac
biomarkers. Their findings highlighted that pulmonary rehabilitation may present a safe
method of intervention regardless of supervision. Schultz et al. [31] aimed to document
the training load accomplished by patients with known cardiovascular disease, or with
risk factors likely to cause cardiovascular disease, in a community-based exercise program
using both steps/day and the sRPE approach. They concluded that patients in a community
clinical exercise program achieve the American College of Sports Medicine guidelines, but
accomplish fewer steps than recommended. The same research group [32] developed
equations for predicting the peak oxygen uptake (VO,peak) and ventilatory threshold
(VT) during a 6 min walk test, on the basis of walking performance and terminal RPE, in
clinically stable patients who took part in a cardiac rehabilitation program. The addition
of terminal RPE to the 6 min walk test distance improved the prediction of maximal
metabolic equivalents (METs) and METs at VT, which may have practical applications for
exercise prescription.

Birnbaumer and colleagues [33] showed that the HR performance curve pattern during
incremental cycle ergometer exercise was different in individuals receiving (3-blocker
treatment compared to that in healthy individuals, suggesting the percentage of maximum
power output as a better indicator for exercise intensity prescription in this population. Di
Blasio et al. [34] compared the effects of weekly personal feedback, based on objectively
measured physical activity, on the trends of both daily sedentary time and physical activity
in breast cancer survivors with those of an intervention also including online supervised
physical exercise sessions during Italy’s COVID-19 lockdown. Their findings showed that
the use of an activity tracker and its accompanying app, with the reception of weekly
tailored advice and supervised online physical exercise sessions, can elicit proper physical
activity in breast cancer survivors in the COVID-19 era.
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Rogers et al. [35] investigated whether the anaerobic threshold derived from gas
exchange is associated with the transition from a correlated to an uncorrelated random
HRYV pattern. HR associated with a Detrended Fluctuation Analysis alpha 1 value of 0.5
was closely related to HR at the second VT derived from gas exchange analysis, and has the
potential to be a noninvasive marker for training intensity distribution and performance
status. Moreover, De Blauw et al. [36] reported similar improvements in cardiovascular
function, body composition, and fitness in HRV-guided high-intensity functional training
when compared to predetermined high-intensity functional training, despite fewer days at
high intensity.

Tyrrell et al. [37] tested a recently developed generalized model [38] to downregulate
absolute training intensity in order to account for cardiovascular drift and achieve the
desired internal training load using METs during exercise testing and training. Comparing
acute responses to three time-matched exercise regimens consisting of sprint interval
training, high-intensity interval training, and vigorous continuous training, Benitez-Flores
and colleagues [39] suggested that high-intensity interval training and vigorous continuous
training accumulate the longest duration at near maximal intensities, which is considered a
key factor in enhancing maximal oxygen uptake (VO,max).

Mayer et al. [40] assessed the surface electromyographic activity of the lumbar extensor
muscles during full-range-of-motion, dynamic exercise on a home back extension exercise
device at three exercise loads. They concluded that dynamic exercise on a home back exten-
sion exercise device is safe and provides a mechanism to progressively activate the lumbar
extensor muscles. O Brien et al. [41] reviewed the literature on the efficacy of flywheel
inertia training to increase hamstring strength, and provided general recommendations on
valuable flywheel inertia training determinants when integrating this kind of training into
a hamstring strengthening program. Finally, Cariati et al. [42] showed that a well-designed
aerobic training protocol in terms of speed and speed variation significantly contributes to
improving synaptic plasticity and hippocampal ultrastructure, optimizing its benefits in
the brains of young murine models.

Given the great success of the first and second editions of this Special Issue, we have
launched a third edition, for which we hope to receive contributions focusing on the use
of laboratory or field evaluations to generate training advice in patients, healthy people,
and athletes.

Conflicts of Interest: The authors declare no conflict of interest.
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