
INTRODUCTION 

R eview question / Objective Review 
Question (PICOS Framework)

P (Population): Male and female football 

players from various competitive levels, including 
professional, semi-professional, sub-elite, and 
youth categories.

I (Intervention): Studies that quantify and/or 
compare performance-related variables (physical, 
technical, tactical, and psychological) in relation to 
internal and/or external training load, as well as 
health, well-being, or psychophysiological status 
(e.g., readiness, recovery, perceived stress, heart 
rate variability).

C (Comparison): When applicable, different 
periodization structures (e.g., microcycle, 
mesocycle, or season phase), although the 
presence of a comparison group is not mandatory.

O (Outcomes): Concurrent reporting of at least one 
variable related to health, well-being, or 
psychophysiological status and one related to 
performance, regardless of whether a statistical 
association was tested.


S (Study Design): Experimental and observational 
studies (e.g., randomized controlled trials, cohort 
or cross-sectional studies) with a minimum 
monitoring period of seven consecutive days and 
acceptable methodological quality (PEDro ≥ 6 or 
MQCOM ≥ 12).

Rationale Football performance is shaped by the 
complex and dynamic interaction of physical, 
tactical, technical, and psychological dimensions, 
all of which influence players’ well-being, recovery, 
and readiness. Despite advances in monitoring 
technologies and growing interest in player-
centered performance models, current literature 
remains fragmented. Most studies focus on 
isolated performance domains, particularly 
physical and psychological aspects, with limited 
integration of tactical and technical variables. 
Furthermore, research has predominantly targeted 
elite male players, neglecting sub-elite, semi-
professional, amateur, and female athletes, who 
operate under different constraints and training 
environments. This fragmented and selective focus 
hinders the development of holistic monitoring 
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frameworks that can support health-informed 
training strategies across broader football 
populations. Therefore, a comprehensive review is 
needed to synthesize current evidence on how 
different performance dimensions interact with 
indicators of health and well-being, particularly in 
underrepresented contexts such as youth and sub-
elite football. This review aims to address these 
gaps by evaluating the mult idimensional 
monitoring approaches employed in football and 
identifying integrative strategies that support both 
performance optimization and player health. 

Condition being studied This review focuses on 
the health and well-being status of football players 
in relation to their training load and performance 
dimensions. Rather than a clinical disease, the 
condition of interest involves psychophysiological 
stress, fatigue, recovery status, and readiness to 
perform, which are influenced by internal and 
external load during training and competition. 
These factors are particularly relevant in the 
context of injury prevention, mental health, 
physical overload, and sustainable performance, 
especially among youth, sub-elite, and semi-
professional athletes who often lack structured 
recovery and medical support systems. The review 
investigates how multidimensional monitoring 
(physical, technical, tactical, psychological) relates 
to athlete health outcomes such as well-being, 
perceived stress, sleep quality, and readiness to 
train or compete. 

METHODS 

Search strategy The systematic search was 
conducted according to the PRISMA guidelines 
and based on the PICOS framework. Three 
electronic databases were used: PubMed, Scopus, 
and Web of Science. The search was performed 
between November and December 2024, without 
restrictions on language beyond including only 
English and Portuguese full-text articles.


A combination of keywords and Boolean operators 
was used to identify relevant studies. The search 
terms were grouped into four main categories:


Population: “soccer” OR “football” OR “sub-elite 
players”

Intervention (Performance and Load): “tactical 
performance” OR “technical performance” OR 
“physical performance” OR “psychological 
performance” OR “external load” OR “internal 
load” OR “training adaptations” OR “performance 
quantification”

Comparison/Outcomes (Health and Periodization): 
“microcycle” OR “mesocycle” OR “season phase” 

OR “impact on health” OR “well-being” OR 
“mental health” OR “performance indicators” OR 
“physiological monitoring” OR “psychological 
indicators”

Boolean Phrase (Final Query): (((#4) AND #3) AND 
#2) AND #1

O n l y p e e r- r e v i e w e d e x p e r i m e n t a l a n d 
observational studies published from 2014 
onwards were included. All records were screened 
using Rayyan software, and methodological quality 
was assessed using the PEDro scale (for RCTs) 
and the MQCOM checklist (for observational 
studies).


Participant or population Patient, Participant, or 
Population

The review includes male and female football 
players across different competitive levels, namely:

Professional

Semi-professional

Sub-elite

Youth (typically aged 13–19 years)

Participants must be involved in association 
football (soccer) and monitored during regular 
training and/or competition contexts. Studies 
focusing on athletes from other sports (e.g., rugby, 
Gaelic football) were excluded. The included 
populations vary in age (13.2 to 28.7 years) and 
performance level, with a minimum requirement of 
one week (≥7 days) of monitored data related to 
training load, performance, and/or well-being. This 
approach ensures the inclusion of diverse cohorts 
while maintaining relevance to structured football 
environments and load-response monitoring.

Intervention The interventions evaluated in this 
review include monitoring strategies and methods 
used to assess training load (internal and/or 
external), performance dimensions (physical, 
technical, tactical, psychological), and indicators of 
health and well-being in football players. These 
may involve:


Objective monitoring tools such as GPS tracking, 
heart rate telemetry, and accelerometry;

Subjective tools such as session-RPE, the Hooper 
Index, Total Quality Recovery (TQR), and well-
being questionnaires;

Analytical frameworks like training monotony, 
training strain, or acute:chronic workload ratio 
(ACWR);

Advanced modelling approaches, including 
multivariate statistics or machine learning 
techniques, when applied.

Some included studies applied structured training 
interventions (e.g., small-sided games, complex 
contrast training) over a defined period, whereas 
others observed naturalistic training environments 

INPLASY 2Afonso et al. INPLASY protocol 202560010. doi:10.37766/inplasy2025.6.0010

Afonso et al. IN
PLASY protocol 202560010. doi:10.37766/inplasy2025.6.0010 Dow

nloaded from
 https://inplasy.com

/inplasy-2025-6-0010/



to assess how load and performance influence 
health and well-being outcomes. The focus is not 
on a single intervention, but rather on the methods 
and strategies used to monitor and relate training 
and performance to player health.


Comparator When applicable, the comparator in 
the inc luded stud ies re fers to d ifferent 
periodization structures or phases of the training 
cycle, such as:

Microcycle (e.g., day-to-day comparisons within a 
training week)

Mesocycle (e.g., early-, mid-, or late-season 
phases)

Match vs. training load comparisons

Pre- vs. post- intervent ion condi t ions in 
experimental studies

Different player groups (e.g., by playing position, 
age category, or competitive level)

Not al l included studies involved direct 
comparisons; however, those that did typically 
assessed variations in load, performance, or well-
being across time or between groups. The 
comparator was used to explore how training load 
and performance dimensions fluctuate and 
influence health and well-being outcomes in 
different football contexts.

Study designs to be included The review includes 
both experimental and observational study designs 
that allow for the analysis of training load, 
performance dimensions, and well-being in football 
players. Specifically, the el igible designs 
are:Randomized Controlled Trials (RCTs)Quasi-
experimental studiesCohort studiesCross-sectional 
studiesAll included studies must involve monitoring 
over a minimum of one microcycle (≥7 days) and 
meet establ ished methodological qual i ty 
criteria:PEDro score ≥ 6 for experimental 
studiesMQCOM score ≥ 12 for observational 
studiesStudies that do not mee. 

Eligibility criteria In addition to the PICOS criteria, 
the following inclusion and exclusion criteria were 
applied to ensure methodological quality and 
contextual relevance:


Inclusion Criteria


Studies published from 2014 onward.

Full-text available in English or Portuguese.

Published in peer-reviewed scientific journals.

Studies conducted in the context of association 
football (soccer).

Monitoring duration of at least 7 consecutive days.

Studies involving human participants only.

Concurrent reporting of at least one variable 
related to health/well-being/psychophysiological 

status and one related to performance (physical, 
technical, tactical, or psychological), regardless of 
whether associations between them were 
statistically tested.

Exclusion Criteria


Studies on sports other than association football 
(e.g., rugby, Gaelic football).

Studies including participants under 8 years of 
age.

Studies focused exclusively on biochemical 
markers or injury treatment/intervention protocols.

Studies using only field/lab fitness tests without 
contextual monitoring during training or matches.

Studies with monitoring periods shorter than 7 
days.

Publications such as conference abstracts, 
editorials, commentaries, systematic reviews, 
books, case studies, dissertations, and theses.

Studies that did not meet the minimum 
methodological quality thresholds (MQCOM <12 or 
PEDro <6).

Studies not aligned with sports science and 
performance contexts.

Information sources The primary information 
sources for this systematic review were electronic 
bibliographic databases, specifically:

PubMed

Scopus

Web of Science

These databases were systematically searched 
between November and December 2024 to identify 
relevant peer-reviewed studies. In addition, citation 
tracking (backward and forward reference 
checking) was performed to identify any additional 
eligible articles not captured through the initial 
search.

No grey literature (e.g., dissertations, theses, or 
conference abstracts), trial registries, or direct 
contact with study authors were used as 
information sources for this review.

Main outcome(s) The primary outcome of this 
review is to identify and synthesize evidence on 
how training load—both internal (e.g., session-
RPE, heart rate, TRIMP) and external (e.g., GPS-
d e r i v e d d i s t a n c e , h i g h - s p e e d r u n n i n g , 
accelerations)—relates to indicators of player 
health and well-being. These indicators include:

Psychophysiological status (e.g., stress, fatigue, 
recovery, mood, sleep quality)

Subjective well-being scales (e.g., Hooper Index, 
Total Quality Recovery, Well-being Index)

Readiness to perform

Perceived exertion and recovery
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The review also explores how these health-related 
outcomes interact with performance dimensions, 
such as:

Physical performance (e.g., match running 
demands, sprint ability)

Technical and tactical indicators (e.g., pass 
accuracy, team synchronization)

Psychological performance (e.g., motivation, 
cognitive fatigue)

Timing of outcome measures varies across studies 
but includes monitoring over at least one 
microcycle (≥7 days). Effect measures may include 
correlation coefficients, regression models, group 
comparisons, or predictive modelling outputs, 
depending on the design of each included study.

The overarching aim is to understand the 
mu l t id imens iona l re la t ionsh ips be tween 
performance, load, and health in football players 
and to identify monitoring practices that support 
athlete well-being and sustainable performance.

Additional outcome(s) In addition to the main 
outcomes, the review also considers the following 
secondary outcomes:

Methodological characteristics of the included 
studies, such as study design, monitoring duration, 
and quality scores (e.g., PEDro, MQCOM).

Types of monitoring tools and technologies used 
(e.g., GPS systems, heart rate monitors, video 
analysis, questionnaires).

Variability in measurement protocols, including 
definitions and thresholds for training load and 
well-being indicators.

Population-specific findings, including differences 
by sex, age group (youth vs. adult), and 
competitive level (e.g., professional vs. sub-elite).

Use of integrative and multivariate analytical 
approaches, such as principal component 
analysis, machine learning, or composite indices 
(e.g., training strain, ACWR).

These outcomes will help identify research trends, 
methodological gaps, and opportunities for 
developing standardised and holistic monitoring 
frameworks in football.

Data management All records retrieved from the 
electronic databases (PubMed, Scopus, and Web 
of Science) were imported into Rayyan (https://
www.rayyan.ai), a web-based tool for systematic 
review screening. This platform was used to 
manage references, remove duplicates, and enable 
blinded, independent screening by two reviewers.

Following initial screening, full-text articles were 
stored and organized using Microsoft Excel for 
eligibility verification and data extraction. A 
standardized Excel spreadsheet was created to 
collect the following variables from each included 
study:


Bibliographic details (authors, year, title, journal)

Study design and methodological quality (PEDro or 
MQCOM scores)

Sample characteristics (population type, sex, age, 
expertise level)

Monitoring duration and context (e.g., training, 
match)

Performance variables (physical, technical, tactical, 
psychological)

Training load metrics (internal and external)

Health and well-being indicators (e.g., recovery, 
fatigue, wellness scores)

Measurement tools and technologies used

Statistical methods and key findings

Data extraction was performed independently by 
two reviewers to ensure consistency, and any 
discrepancies were resolved by consensus with a 
third reviewer. The entire process followed the 
PRISMA 2020 guidelines for systematic reviews.

No external data management software (e.g., 
Covidence, EndNote) was used beyond Rayyan 
and Microsoft Excel. All data were securely stored 
on password-protected institutional devices.

Quality assessment / Risk of bias analysis The 
methodological quality and risk of bias of the 
included primary studies were assessed using two 
validated tools, depending on the study design:

Observational Studies:

The Methodological Quality Checklist for Studies 
Based on Observational Methodology (MQCOM) 
was used. This checklist includes 16 items 
covering key methodological dimensions such as 
objective definition, sampling, observational 
design, data collection procedures, quality control, 
and data analysis. Each item is scored from 0 to 1 
(with some allowing intermediate scores), with a 
maximum total score of 16 points. Only studies 
scoring ≥12 were included in the review to ensure 
sufficient methodological rigour.

Experimental Studies (RCTs):

The Physiotherapy Evidence Database (PEDro) 
Scale was applied to randomized controlled trials. 
This scale evaluates 11 items, including random 
allocation, allocation concealment, baseline 
comparability, blinding, follow-up, intention-to-
treat analysis, and statistical reporting. Scores 
range from 0 to 10, excluding the first item 
(eligibility criteria). Studies scoring ≥6 were 
considered to have acceptable methodological 
quality and were included.

The quality assessment was independently 
conducted by two reviewers. In cases of 
disagreement, studies were discussed and re-
evaluated until a consensus was reached. This 
dual-review process ensured the reliability and 
transparency of the risk of bias analysis.
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The results of the quality assessment are reported 
in tables within the review, and the findings were 
used to interpret the strength and limitations of the 
included evidence.

Strategy of data synthes is Given the 
heterogeneity in study designs, populations, 
outcome measures, and methodologies across the 
included studies, a narrative synthesis approach 
was used to analyse and integrate the data.

The synthesis was structured according to the 
main dimensions of performance and well-being, 
as follows:

Physical Dimension – including internal and 
external training load indicators (e.g., total 
distance, sRPE, heart rate, accelerations).

Technical Dimension – including metrics such as 
pass accuracy, dribbling, shooting, and technical 
efficiency.

Tactical Dimension – including team dispersion, 
synchronization, and positional behavior assessed 
through tracking data.

Psychological Dimension – including affective 
responses, stress, fat igue, and recovery 
perceptions.

Association with Health and Well-Being – 
examining how performance and load variables 
relate to well-being measures (e.g., Hooper Index, 
TQR, sleep quality, perceived readiness).

For each dimension, results were summarised in 
terms of:

Measurement tools used (e.g., GPS, RPE scales, 
questionnaires, tracking systems)

Units of analysis and frequency

Thresholds and definitions applied across studies

Key findings and patterns

Quantitative data were extracted and organised in 
tabular form, reporting means, ranges, and 
frequencies when applicable. No meta-analysis 
was conducted due to variability in outcome 
metrics, protocols, and insufficient overlap in effect 
size reporting. However, trends and consistencies 
were identified and described qualitatively.

Where available, the statistical methods used in 
primary studies (e.g., correlations, regression 
models, PCA, machine learning) were described to 
highlight the level of analytical integration between 
dimensions.

Finally, methodological quality scores (PEDro or 
MQCOM) were considered when interpreting the 
strength of evidence. Studies with higher quality 
scores were given more weight in the interpretation 
of consistent findings.

This approach allowed for a comprehensive and 
structured integration of evidence across 
performance, load, and well-being in football 
contexts.


Subgroup analysis Where possible, subgroup 
analyses were conducted to explore variations in 
outcomes across different populations and 
contextual factors. These subgroups were based 
on:

Competitive level

Professional

Semi-professional

Sub-elite

Youth (academy or age-group teams)

Sex

Male players

Female players

Age group

Youth players (typically U15–U19)

Adult players (≥18 years)

Type of monitoring tools

GPS-based vs. video-based vs. accelerometry

S u b j e c t i v e t o o l s ( e . g . , R P E , w e l l n e s s 
questionnaires) vs. objective physiological data 
(e.g., HR, CK)

Study design

Randomized controlled trials vs. observational 
studies

These subgroup analyses aimed to identify 
potential differences in training load patterns, 
performance responses, and well-being indicators 
across diverse contexts. Special attention was 
given to underrepresented groups, such as female 
players and sub-elite/youth athletes, to highlight 
research gaps and practical implications.

Due to heterogeneity in study methods and 
outcome measures, subgroup findings were 
summarised narratively rather than statistically 
pooled.

Sensitivity analysis A sensitivity analysis was 
performed to assess the robustness of the review 
findings based on the methodological quality of the 
included studies. This involved comparing the 
main results while selectively including or 
excluding:

Studies with lower methodological quality

Observational studies with MQCOM scores below 
14

Randomized controlled trials with PEDro scores 
below 7

Studies with small sample sizes (e.g., n < 15)

Studies with short monitoring durations (just 
meeting the 7-day minimum)

The goal was to determine whether the inclusion of 
these studies significantly influenced the patterns 
and conclusions of the review regarding the 
association between training load, performance, 
and well-being.

In addition, the impact of inconsistent definitions or 
thresholds (e.g., different cut-offs for high-speed 
running or internal load zones) was examined. 
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Where appropriate, findings were interpreted with 
caution, and methodological variability was 
highlighted as a potential source of bias in the 
narrative synthesis.

The sensitivity analysis confirmed that the core 
trends and relationships observed (e.g., between 
training monotony and wellness, or between 
external load and tactical behaviour) remained 
consistent even when lower-quality studies were 
excluded. However, some subgroups (e.g., female 
players or machine learning-based studies) had 
too few high-quality studies to permit meaningful 
sensitivity testing.

Language restriction Yes, only studies published 
in English or Portuguese with full-text availability 
were included to ensure accurate data extraction 
and interpretation. 

Country(ies) involved Portugal. 

Other relevant information This systematic 
review was conducted in accordance with the 
PRISMA 2020 guidelines and was designed 
following the PICOS framework. It is part of a 
broader research project aimed at improving 
evidence-based monitoring and performance 
management in footba l l , par t icu la r ly in 
underrepresented populations such as youth, sub-
elite, and semi-professional players.

All included studies were independently assessed 
for methodological quality, and only those meeting 
minimum quality thresholds (PEDro ≥ 6 or MQCOM 
≥ 12) were retained. This ensures that the 
synthesis is based on methodologically sound 
evidence.

The review contributes to the growing need for 
integrated and holistic approaches to player 
monitoring, moving beyond isolated metrics of 
performance or health. It highlights important 
research gaps, such as the limited use of 
multivariate analysis, the underrepresentation of 
female athletes, and the lack of standardisation in 
load and wellness measurement practices.

No funding was received specifically for this 
review. However, the work aligns with ongoing 
doctoral research activities within a recognized 
research centre. The authors declare no conflicts 
of interest.

A protocol for this review was developed in 
advance and submitted for internal peer feedback. 
Future work may involve a meta-analysis or pooled 
analysis if homogeneity among outcome measures 
improves in forthcoming literature.

The authors encourage researchers and 
practitioners to adopt multidimensional monitoring 
frameworks that consider tactical, technical, 
physical, and psychological indicators in 

conjunction with player well-being to foster 
sustainable development and health in football.


Keywords Football; Training load; Well-being; 
Monitoring; Performance; Sub-elite players; 
Tactical behavior; Technical performance; Player 
health; Youth athletes. 

Dissemination plans The findings of this 
systematic review will be submitted for publication 
in a peer-reviewed open-access journal within the 
fields of sports science or football performance 
and health. In addition, results will be shared 
through scientific conferences, particularly those 
focused on sports performance, training load 
monitoring, and athlete well-being.


Key outcomes will also be presented in academic 
seminars, research group meetings, and university 
teaching contexts, especially within sport science 
and coaching education programmes.


To increase practical impact, a summary of applied 
recommendations will be developed for coaches, 
analysts, and sports health professionals working 
with youth and sub-elite football players. Where 
appropriate, dissemination will include digital 
formats (e.g., infographics, blog posts, and 
podcast features) to reach broader professional 
and academic audiences. 
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