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ABSTRACT 
 
PURPOSE: The purpose of this study is to present a subjective load monitoring profile from 

two consecutive seasons from one Norwegian elite women’s football team.   

 

METHODS: One elite women’s football team (n=26) playing in the highest level in Norway 

was monitored for two consecutive seasons (2020 and 2021). Both seasons was divided in 

pre-season, in season part one (P1) and in-season part two (P2). Borg`s rating of perceived 

exertion (RPE) scaled 1-10 and duration of training was answered after each training/match. 

By multiplying RPE and duration, sessional rating of perceived exertion (sRPE) was used as 

a metric for training load. Wellness metrics answered before training/match based on Hooper 

Index to present training response and other stressors (fatigue, soreness, stress, sleep quality 

and mood) scaled 1-5. Sleep duration (h) and readiness scaled 1-10 was also included. 

 

RESULTS: There was a difference in both seasons in sRPE between pre-season and P1 (ES= 

0.27 and 0.25) and P1 and P2 (ES= -0.26 and -0.22). There was a negative correlation in 

sRPE with readiness (p≤ 0.05) during all periods/seasons except pre-season in 2021. With 

fatigue and soreness (p≤ 0.05) during pre-season 2021 and P1 in both seasons. 

 

CONCLUSION: Training load during pre-season show typical patterns of periodization, 

whereas loads during in-season was more varied and tactically influenced. sRPE show 

associations with readiness, soreness and fatigue. Whereas a potential dose-response 

relationship between training load and wellness and within wellness metrics should be further 

investigated. 

 

KEY WORDS: Elite women’s football, periodization, load monitoring, sRPE, wellness 
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ABSTRACT IN NORWEGIAN 

 

FORMÅL: Formålet med denne studien er å presentere en subjektiv belastningsprofil fra to 

påfølgende sesonger fra ett Norsk kvinnelig elite fotballag. 

 

METODE: Ett kvinnelig elite fotballag (n=26) som spiller på det høyeste nivået i Norge ble 

monitorert over to sesonger (2020 og 2021). Sesongene ble delt inn i pre-season, in-season 

del en (P1) og in-season del to (P2). Borg`s rating of perceived exertion (RPE) skalart fra 1-

10 og varighet av trening ble besvart etter hver trening/kamp. Ved å multiplisere RPE og 

varighet ble sessional rating of perceived exertion (sRPE) brukt som variabel for 

treningsbelastning. Spørsmål om Wellness ble besvart før trening/kamp basert på Hoope 

Index for måling av treningsrespons og andre kontekstuelle stressfaktorer (fatigue, soreness, 

stress, sleep quality og mood) skalert fra 1-5. Sleep duration (t) og readiness to play skalert 

fra 1-10 ble også inkludert. 

 

RESULTAT: Det var en forskjell i sRPE mellom pre-season og P1 (ES= 0,27 og 0,25) og 

mellom P1 og P2 (ES= -0,26 og -0,22) i begge sesonger. Det var en negativ korrelasjon 

mellom sRPE og readiness (p≤ 0,05) i alle perioder/sesonger unntatt pre-season i 2021. Og 

negativ korrelasjon i RPE med fatigue og soreness (p≤ 0,05) i pre-season 2021 og P1 i begge 

sesongene. 

 

KONKLUSJON: Treningsbelastningen fra pre-season fra begge sesonger viser typisk 

periodiseringsmønster, mens belastninger fra in-season er mer varierte og taktisk påvirket. 

sRPE viser sammenhenger med readiness, fatigue og soreness. Imidlertid bør en potensiell 

dose-respons sammenheng mellom treningsbelastning og wellness og mellom wellness 

variabler bør undersøkes nærmere. 

 
NØKKELORD: Elite kvinne fotball, periodisering, trenings monitorering, sRPE, Wellness 
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STRUCTURE OF THE THESIS 
 
 
 
The following thesis is presented in three parts: 
 
Part 1 presents the theoretical background for the study, a description of the used method, 
and a discussion of methodology. 
 
Part 2 presents the actual research paper, written in accordance with guidelines for an 
original investigation by the International Journal of Sports Physiology and Performance. It 
should be noted that the author decided to present tables and figures directly in the article to 
make it easier for the reader to read. This is not in accordance with JSPP.  
 
Part 3 Consists of appendices. 
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1.0 INTRODUCTION 
 

In the global context, football is widely regarded as the most popular sport with the largest 

number of participants . It is also the most extensively studied sport in the scientific 

community, with professional football players being the primary focus of research 

(Kirkendall, 2020). However, there is a significant lack of research on women's football, with 

only approximately 20% of football research involving female players. Furthermore, only 

15% of research is focused on the professional level, mainly concerning injury and injury 

prevention (Kirkendall & Krustrup, 2022; Okholm Kryger et al., 2022)  

 

According to Nassis et al. (2022) there are significant gaps in knowledge about the physical 

and psychological aspects of women's football, and most training and conditioning strategies 

are based on their male counterparts. Nevertheless, advances in technology, such as time-

motion analysis, global positioning systems (GPS), and other microtechnologies, have 

provided valuable information on the demands of match play and training load in football 

(Akenhead & Nassis, 2016), including match play demands of elite women's football 

(Vescovi et al., 2021).  

 

Interestingly, match analysis has revealed that female and male players cover similar total 

distances during competitive games, however male players cover significantly greater high-

intensity distances (Bradley et al., 2014). Recent research on metabolic work during matches 

in elite female players has discovered a decrease of 42% in muscle glycogen after a match, 

with 80% and 69% of depleted glycogen in type I and type II fibers, respectively (Krustrup et 

al., 2022). These findings, coupled with the gender similarities and differences in running 

performance, suggest that aerobic demands may play a greater role in women's football than 

in men's football. 

 

Despite recent advances in understanding match demands, there is still a lack of information 

on seasonal training loads in women's football, making it challenging to establish evidence-

based training strategies (Costa et al., 2022). While external loads, such as locomotive data 

referring to distances and thresholds, are the most frequently used monitoring tool in football 

literature, internal loads, such as subjective ratings of perceived exertion (sRPE), have also 

been widely used to assess training load in football (Miguel et al., 2021)While measures of 
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player wellness have gained more attention in recent years to monitor the training response 

(Coyne et al., 2018; Miguel et al., 2021). As sRPE has shown a significant correlation with 

both internal and external load in football (Impellizerri et al, 2004; Coyne et al, 2018), 

wellness measures have demonstrated associations with both internal and external loads 

(Clemente, 2018). However, the dose-response relationship between training load and 

measures of wellness remains debated, with conflicting evidence (Campbell et al., 2021).  

It is essential to note that research on subjective monitoring of elite women's football is 

extremely scarce, particularly over a complete season, hence further research is highly 

recommended (Costa et al., 2022).  

 
1.2 PURPOSE OF RESEARCH   
 
This study is a descriptive case study, with the purpose of providing a subjective monitoring 

profile from one elite women’s football team with an emphasis on the seasonal patterns. 

What we want to investigate is as following: 

 

1. Are the seasonal patterns of subjective internal load similar with observations from 

other studies? 

2. Are there any associations between the subjective metrics in different parts of the 

season? 
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2.0 THEORETICAL FRAMEWORK 
 
2.1 HISTORY OF WOMEN`S FOOTBALL 
 

In recent years, there has been a significant increase in interest and economic development in 

women's football, as evidenced by record-breaking attendance and viewership in international 

tournaments (Okholm Kryger et al., 2022). However, this was not always the case as women 

were previously prohibited from participating in football due to beliefs that it was physically 

dangerous for them to engage in such a masculine sport (Goksøyr & Olstad, 2002). For 

instance, in England, women were banned from playing organized football for fifty years due 

to such beliefs before finally being allowed to participate in 1971. Subsequently, the 

Norwegian Football Federation approved women's football in Norway in 1976, following 

England's example (Goksøyr & Olstad, 2002). In 1991, FIFA arranged the first-ever official 

World Cup for international women's national teams. Currently, football is the most 

participated sport by girls worldwide, with significant growth in recent years due to its 

increasing popularity (FIFA, 2020).   

 

2.1.1 CONTEXTUAL FACTORS TO CONSIDER 
 

When examining the salary differences between male and female football players, it becomes 

apparent that significant disparities exist (Lie, 2017). Nevertheless, the increased interest in 

women’s football and its greater financial prioritization has led to a rise in professionalism 

and more opportunities for younger generations (McGreary et al., 2021). As a result, more 

players are now able to earn a living from playing football, and clubs can offer better 

facilities, training staff, and medical support (McGreary et al., 2021). However, it is 

important to note that these conditions are only available to the top teams in the best leagues, 

and the wage gap still necessitates many players to seek secondary employment. 

Furthermore, given the relatively short length of a football career, many players pursue 

higher education while simultaneously playing football (Brandt-Hansen & Ottesen, 2019). 

 

In Norway, the average age of players in the top women's football league is 22.7 years, 

whereas the average age of male players in the top league is 26.5 years. This low average age 

is partly due to early dropouts, possibly as a result of lack of motivation and external factors 
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such as financial difficulties, studies, and long-term injuries (Bjerksæter & Lagestad, 2022). 

Interestingly, a study conducted in Poland found that thirty percent of players who quit 

football did so due to injuries (Grygorowicz et al., 2019). As football is known to be a sport 

with high injury rates, a review examining the reasons behind injuries in elite female players 

concluded that it is a complex issue with various intrinsic and extrinsic factors contributing to 

injury risks (Alahmad et al., 2020).  

 

2.1.2 SUMMARY 
 
As the status of women’s football has changed dramatically, there are still some contextual 

factors to consider when monitoring female players in contrast to their male counterparts. 

Differences in physiology and a different day to day life can potentially enhance other 

stressors and is worth consideration. It could be further hypothesized if these stressors could 

possibly affect restitution and increase levels of fatigue. As injuries are one of the largest 

threats in terms of early dropouts, more research on female players is needed to prescribe 

appropriate training loads to prevent injuries. 

 

2.2 LOAD MONITORING  
 
The aim of training is to achieve an adaptive response, but there is a fine balance between 

adaptive and maladaptive responses as excessive or inadequate training can lead to poor 

form, illness, or injuries (Viru & Viru, 2000). Load monitoring is a method used to provide 

objective and subjective insights into an athlete's training load, allowing coaches and 

practitioners to gather meaningful information on the implemented training and competition 

(Halson, 2014). Load monitoring has been used for many years in an attempt to control 

training load and improve performance (Foster et al., 2017). Initially it started with the use of 

stopwatches, followed by the conceptualization of interval training and the use of heart 

monitoring in the late 1930s (Foster et al., 2017). With advancements in technology, load 

monitoring has evolved to encompass newer and more advanced measuring tools, concepts, 

and variables (Cardinale & Varley, 2017; Foster et al., 2017). 

 

Load monitoring consists of two measurable units, external and internal load (Halson, 2014). 

The concept of external and internal load was first introduced in 2003 and has since gained 

global recognition as a useful conceptualization of load monitoring (Impellizzeri et al., 2019). 

External load represents the output of training/competition, i.e., the work done, typically 
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presented in distances, accelerations, or metabolic power in team sports (Miguel et al., 2021). 

For instance, in team sports, global navigation satellite system (GNSS) is often utilized to 

measure distances, velocities, and accelerations. Whereas in strength and power training, the 

volume load is calculated using the formula repetitions multiplied by resistance. Other 

measuring tools such as video analysis, force plates, and inertial sensors can also be used to 

track velocities in power training (Bourdon et al., 2017).   

 

Internal load in sports refers to the biological response to training, which can be measured 

through both objective (e.g., heart rate and lactate) and subjective (e.g., perceived exertion 

and questionnaires) markers (Halson, 2014). These markers not only capture the physical and 

psychological strain from training and competition, but also other contextual factors such as 

nutrition, genes, stress, mood, and sleep (Impellizzeri et al., 2019). As such, internal load can 

be a useful tool for coaches and practitioners to capture individual differences in team sports, 

reflecting an individual's physical form and non-sporting-related strain (Bourdon et al., 2017; 

Impellizzeri et al., 2019). 

 

While external load monitoring is more commonly used in sports, it is recommended to 

combine both internal and external load measurements due to their co-dependence and 

limitations when used alone (Bourdon et al., 2017). Hence, measuring both types of loads 

provide a more holistic picture of an athlete's total training load and better understanding of 

their form. For example, an athlete performing a standardized training regimen and 

experiencing high internal load measures may indicate a decrease in physical form or other 

factors such as illness. Whereas the same player doing the exact same training regimen but 

experiencing lower internal load measures may indicate an increase in physical form 

(Impellizzeri et al., 2019).  

 

Evidence suggests that load monitoring is a useful tool to enhance performance and 

potentially prevent and predict injuries when interpreted correctly (Halson, 2014). However, 

the predictability of injuries is debated as some argue that earlier research is inadequate in 

terms of quality and data interpretation (Impellizzeri et al., 2020). Nonetheless, the need for 

further research on this matter is agreed upon. Additionally, the increase in variables 

provided by new technology can make it challenging for practitioners and coaches to 

interpret data correctly, possibly leading to inappropriate decision-making (Miguel et al., 

2021; Weston, 2018). Given that load monitoring is widely employed in elite football and 
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coaches generally perceive it as a valuable tool, it is important to consider the players' 

perspective, as the coaches' interpretation and use of monitoring can potentially cause players' 

distrust if they feel it is unfairly utilized (Weston, 2018). This underscores the significance of 

appropriately interpreting load monitoring in practice. 

 
2.2.1 EXTERNAL LOAD IN FOOTBALL 
 

According to a recent review by Miguel et al. (2021), measures of external load are the most 

widely researched method for monitoring in football, and locomotive data the most 

commonly used method of all.   

 
2.2.1.2 LOCOMOTIVE DATA  
 
The demands of athletic competition determine the terms by which athletes must train to 

optimize their performance (Bangsbo, 2014; Martínez-Lagunas et al., 2014). To this end, the 

use of match analysis has become a popular method of evaluating the demands of football 

played at lower and higher levels (Bradley et al., 2014; Bush et al., 2015; Vescovi et al., 

2021). Locomotive data, which includes measurements of distances and velocities, is often 

utilized in match analysis (Akenhead & Nassis, 2016). The total distance, which represents 

the summation of all the distances covered during a match or training session, is commonly 

used as a measure of volume (Akenhead & Nassis, 2016; Rago et al., 2020). Professional 

female footballers have been reported to cover a total distance ranging from approximately 

8,200 to 11,000 meters, while male players range from approximately 10,000 to 13,000 

meters (Bradley et al., 2014; Bush et al., 2015). These findings suggest relatively low gender 

differences in total distance at the professional level. Interestingly, Bradley et al. (2014) 

observed no significant gender differences in low intensity distances, suggesting that high 

intensity distances constitute the primary factor in observed gender differences. 

 

High intensity running, which is defined as the distance covered above a given threshold, is 

commonly categorized as high intensity running (HIR), very high intensity running (VHIR), 

and sprinting (Akenhead & Nassis, 2016). In their review, Vescovi et al. (2021) presented 

high intensity running values and sprinting distances for professional women ranging from 

395-2834 meters and 119-615 meters, respectively. However, the high range between these 

results is likely enhanced by the lack of established velocity thresholds, in which complicates 

the comparing of results between the literature (Vescovi et al., 2021). Furthermore, as 
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Bradley et al. (2009) noted, contextual factors such as tactics, opponents, and playing 

position should be considered when interpreting locomotive data such as high intensity 

running. 

 

Recent research on Norwegian elite women's football and demands of playing position 

reveals that wide backs and wide midfielders cover significantly greater total distances, high 

intensity running, and sprinting distances compared to center backs. Additionally, wide 

midfielders perform significantly longer high intensity running distances than midfielders and 

forwards (Winther et al., 2022). These findings are similar to those observed in men's 

football, where wide playing positions dictate higher total distance and high intensity 

running, while center backs perform lower than all other positions (Bush et al., 2015).  

In the context of team performance in football, Bradley et al. (2016) found that higher-

ranking teams in the English Premier League did not necessarily run more than lower-ranking 

teams. This finding was consistent with similar research conducted by Asian-Clemente et al. 

(2019) in the Spanish first division. However, studies have also shown that players at higher 

levels of play, including both men and women, tend to report higher values in physical 

qualities such as sprinting, strength, and jumping ability (Martínez-Lagunas et al., 2014; 

Slimani & Nikolaidis, 2017). These observations could suggest that technical and tactical 

skills play a crucial role in achieving success at the highest levels in men`s football. Previous 

match analysis also indicates that high intensity running varies across different levels of play 

in both genders (Bangsbo, 2014; Vescovi et al., 2021). However, Bradley et al. (2016) found 

little to no differences in running performance between the Premier League and the English 

Championship. It is currently unknown whether there are differences in running performance 

and team ranking in women's football. However, considering findings on running 

performance, the similar total distance with men and physical qualities differences in level of 

play, this could possibly indicate that differences in physical ability is more pronounced in 

women's football.  

While distance and velocity measurements during match play have provided valuable 

information on the physical demands of football, these measurements have limitations in 

capturing certain movements that are typical of football, such as changes of direction, 

accelerations, and decelerations (Akenhead & Nassis, 2016; Little & Williams, 2005). 

Previous research has shown that international female football players perform an average of 
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164.3 accelerations and 162.1 decelerations (2 to 3 m/s2) during games (Griffin et al., 2021). 

However, the lack of established thresholds and categorization makes it difficult to compare 

these findings across different studies (Vescovi et al., 2021). Despite some attempts to 

establish standard velocity thresholds for female players, there is still no consensus in the 

field (Bradley & Vescovi, 2015). Interestingly, Griffin et al. (2021) found that international 

players completed significantly more very high intensity accelerations (>4 m/s2) compared to 

domestic players, which is consistent with earlier observations in men's football (Oliva-

Lozano et al., 2020). Despite the importance of acceleration and deceleration data in 

interpreting match and training demands in football, Miguel et al. (2021) noted that such data 

are relatively underused in football research compared to other locomotor data. Moreover, 

Vescovi et al. (2021) found that acceleration and deceleration data are even less frequently 

examined in women's football. Interestingly, in their study Douchet et al. (2021) found 

acceleration and deceleration to be valid metrics for quantification of training load in elite 

women`s football.  

2.2.2.2 GPS AND ACCELEROMETRY 
 
In the field of football, technology such as multiple camera semi-automatic system, local 

positioning measurement (LPM), and GPS are frequently utilized for locomotor data 

collection. Although each system has its own set of advantages and disadvantages, GPS is 

commonly used due to its reported validity, its time saving and ease of use in football 

(Buchheit et al., 2014). However, there are reported limitations in sampling frequencies in 

units with a sampling frequency of 1 or 5Hz when it comes to high intensity running, velocity 

and change of directions (Scott et al., 2016). GPS units with a higher sampling frequency of 

10Hz are considered valid and reliable for collecting locomotor data in football (Buchheit et 

al., 2014).  

 

However, when analyzing acceleration and deceleration, the GPS quantify the metrics by 

velocities, meaning GPS only registers an action as high intensity running if it is within a 

given threshold and time (Akenhead & Nassis, 2016; Little & Williams, 2005). One observed 

limitation of this is the time interval and smoothing filters used to detect accelerations and 

decelerations that is different between manufacturers and often not defined (Cardinale & 

Varley, 2017). This have resulted in observed differences after software updates. Hence, 

studies using the same thresholds have reported significantly different results (Vescovi et al., 

2021).  
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However, it is important to clarify that by including accelerometry, some of the challenges of 

using only GPS metrics alone can be avoided. As accelerometers doesn’t quantify values by 

velocity, don’t rely on satellite signal alone and can be used indoors (Cardinale & Varley, 

2017). Due to the higher energetic demands of acceleration and deceleration it is highly 

recommended to include in load analysis in football (Douchet et al., 2021; Little & Williams, 

2005). This is why the accelerometer derived measures is often used to better interpret the 

total strain by calculating accelerations, deceleration, change of direction and collisions. One 

example of this is the calculation of PlayerLoadä from Catapult, in which is the sum of 

accelerations in all 3 planes of movements (Cardinale & Varley, 2017).  

2.2.2 INTERNAL LOAD IN FOOTBALL 
 
Internal loads in sports have often been analysed trough objective measurements. However, 

in their study Miguel et al. (2021), reported that subjective measurements such as wellness 

questionnaires, RPE and sessional ratings of perceived exertion (sRPE) are widely used in 

football, with sRPE being the most commonly used metric. Although incorporating objective 

measures along subjective measures is recommended, Saw et al. (2016) suggest that using 

only subjective measurement for monitoring could still be considered meaningful.  

 

2.2.2.1 PERCEIVED SESSIONAL RATINGS 
 
Subjective metrics are generally considered to be more consistent and sensitive than objective 

measures, and they are also cost-effective (Bourdon et al., 2017). RPE is a subjective method 

where athletes rate their perceived exertion during an exercise, which reflects the intensity of 

the exercise relative to their physical condition (Borg et al., 1987). There are various scales 

used for RPE, but the most commonly used is the Borg scale, which ranges from 6-20, or the 

modified version that ranges from 1-10 (Foster et al., 2001; Miguel et al., 2021).  

 

The sRPE was developed by Foster et al. (2001) to simplify the quantification of the general 

strain from a training session by multiplying the RPE with the duration of the exercise. SRPE  

is regarded as the most commonly used subjective metric in sports (Bourdon et al., 2017), and 

earlier studies have shown that it is a valid and reliable indicator of training load, with good 

relationships with accelerometer-derived metrics and total distance (Coyne et al., 2018). 

Moreover, Impellizzeri et al. (2004) have found a significant association between sRPE and 

heart rate-based internal load in football. However, some studies have reported conflicting 
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results on the reliability of the sRPE metric (Scott et al., 2013). Practical limitations, such as 

player education, language, and the timing of data collection, should be considered, 

underscoring the importance of explaining the metric to the players (Burgess, 2017). 

 

2.2.2.2 WELLNESS 
 
Questionnaires is commonly used as a measuring tool for the psychophysiological recovery 

(Saw et al., 2017). One of the most used questionnaires in the milieu is The Hooper Index, 

developed by Hooper, (1995). The Hooper Index was conceptualized as a aid to help 

detecting signs before reaching the state of an overtraining syndrome (Hooper & Mackinnon, 

1995). The theoretical framework behind the Hooper Index is based on empirical 

conceptualizations such as the Profile of Mood States (POMS) and self-ratings of well-being 

(Hooper & Mackinnon, 1995; McNair et al., 1971). For instance, by utilizing the concept of 

POMS, higher rates of mood disturbances have previously shown associations with 

overtraining syndrome and fatigue (Morgan et al., 1987). Whereas, self-ratings of fatigue, 

stress, sleep and soreness previously had been successful in predicting overtraining in 

swimmers (Hooper et al., 1995).  

 

Hence, the metrics used for the Hooper Index questionnaire is stress, soreness, mood, sleep 

quality, and fatigue (Hooper & Mackinnon, 1995). The questionnaires are to be answered 

before training/match, giving information regarding the strain from previous training and 

non-football-related factors (Halson, 2014). However, other metrics such as sleep duration 

and readiness to play, also referring to a players wellness, have previously been used in 

research for analyzing a specific research question or to add more information to the original 

Hooper Index (Alexandersen et al., 2023; Costa et al., 2022). 

 

From a football point of view, stressors like traveling, bad sleeping hygiene, match arousal 

and inconsistent schedule can affect sleep quality (Nédélec et al., 2015). For a football player 

playing at the elite level this can be crucial, as sleep can affect the recovery process leading to 

higher rates of physical and mental fatigue (Nédélec et al., 2015). It is also observed that 

stress caused by training stimulus could affect psychophysical parameters after training, 

which again can cause fatigue as a result of cumulative stress (Saw et al., 2016). This 

demonstrates the complexity of stress, as it not only is used for measurement of non-sporting 

psychological stressors, but also the psychophysical strain from training. This could further 
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explain why some studies have found association between stress, fatigue and soreness, as 

these metrics can potentially reflect physiological and neurological responses of high loads of 

training stimulus (Hooper & Mackinnon, 1995; van Borselen et al., 1992).  

 

The morning ratings of perceived wellness ability to affect the training intensity have been 

questioned as the results are conflicting  (Gallo et al., 2016; Haddad et al., 2013). In their 

study (Haddad et al., 2013) found that morning ratings of fatigue, stress, DOMS, and sleep do 

not contribute to higher ratings of sRPE in the following training session that day. However, 

they only examined training sessions at submaximal intensity, meaning the possible effect on 

highest intensity sessions was not investigated. In contrast, Gallo et al. (2016) found morning 

rating of wellness could provide information about expected intensity out-put during skill-

based training sessions. Interestingly, in their study Thorpe et al. (2016) discovered that 

fatigue, soreness and stress was more sensitive with significant changes in training load, 

meaning as the ratings of sRPE was much higher on matchday and lowest the day before and 

after, the ratings of wellness changed accordingly.  

 

This dose-response relationship between training load and fatigue, stress and soreness have 

been especially investigated as these metrics have showed associations with both internal and 

external load (Clemente, 2018; Clemente et al., 2017; Fernandes et al., 2021). However, other 

results are conflicting (Campbell et al., 2021; Scott et al., 2020). These conflicting findings 

could be a result of the questionnaire not being able to grasp the complexity of football (Saw 

et al., 2017). For example, fatigue can be perceived very differently between individuals as it 

can reflect both physiological and psychological aspects. Interestingly, by incorporating both 

internal and external load measurements research have previously been able to identify 

different types of fatigue. For instance, muscular fatigue has previously been associated with 

high ratings of perceived exertion (RPE) and heart rate, whereas mental fatigue has mainly 

been associated with RPE (Marcora et al., 2008; Marcora et al., 2009). In which could 

indicate an interdependence relationship between the subjective metrics, meaning muscular 

fatigue could possibly be the result of high intensity training, whereas mental fatigue could 

potentially affect ratings of RPE. Hence, combining both internal and external load 

measurements is highly recommended and can provide valuable insight into an athlete's 

physical and psychological state. However, the need for more research on this dose-response 

relationship is clear, especially in elite woman’s football as the literature is sparse (Costa et 

al., 2022).  
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2.2.3 SUMMARY 
 

It is seemingly need for more research in both external and internal load in women’s football, 

although match demands and external loads is more established there is still factors to 

consider when interpretating these results. The utilization of the sRPE as a measure of 

internal intensity load, along with ratings of wellness to evaluate training response, aligns 

with prior research on external and internal loads in the field. Nonetheless, there are concerns 

regarding the reliability of these measures, as well as the complex interrelationship between 

the metrics, and conflicting findings emphasize the need for caution when analysing them.  

 

2.3 PERIODIZATION IN FOOTBALL 
 
To meet the demands in football, players undergo organized and structured training following 

the general principles of adaptive training. An adaptive training response is a result of 

changes in the organism due to the nature, intensity and duration of an exercise done over a 

period of time (Viru & Viru, 2000). As load monitoring is a method used to prescribe training 

load and adjusting of loads accordingly, periodization is used for planning and organizing the 

training. The main goal of using periodization is to achieve an adapting training load and a 

supercompensation towards competition, by dividing the training into different phases and 

cycles (Bompa & Buzzichelli, 2018). The cycles consist of the macrocycle, representing the 

bigger seasonal plan divided into the preparatory, seasonal, and transition phase of the year. 

The mesocycle representing the plan for the month week by week, and the microcycle 

representing the day-by-day planning for each week (Bompa & Buzzichelli, 2018).  

 

When planning and organizing the larger seasonal plan (the macrocycle) in football, it is 

according to the natural dividing of pre-season and in-season (Bompa & Buzzichelli, 2018). 

By following a typical periodization this means the pre-season is characterized as a period to 

enhance physical ability and fitness towards the start of competitive seasons, according to the 

match demands and become more robust to prevent injuries (Malone et al., 2015). During the 

in-season the main aim is to perform for the next match, meaning the previous and the next 

match is the determining factor when adjusting training load within microcycles (Akenhead 

& Nassis, 2016). The organizing of training specificity, intensity and duration during the 
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macrocycle and microcycles is very depending on coach philosophy as there are several 

different approaches (Bompa & Buzzichelli, 2018).  

 

One periodization strategy that has gained popularity in recent years is the tactical 

periodization, developed by Vitor Frade (Afonso et al., 2020). As this approach not only 

considers the physical but also includes the tactical, technical, and psychological aspect of 

performance. Meaning, principles such as horizontal alternation in specificity, conditioned 

practices, complex progression, performance stabilization and tactical fatigue and tactical 

concentration are accounted for (Delgado-Bordonau & Mendez-Villanueva, 2012). As this 

study focuses on the physical aspect and training load, the principle of specificity is the most 

relevant. The principle of specificity is about how physical components are prioritized 

horizontally, referring to days and not within a day (vertical). For example, a typical tactical 

periodization would include a recovery phase after a match, counting towards the next 

matchday (MD-). Thus, rest day on MD- 6 and recovery on MD- 5. Followed by an 

acquisition phase including strength on MD- 4, endurance on MD- 3 and speed on MD- 2. 

MD- 1 is a new recovery phase consisting activation (Delgado-Bordonau & Mendez-

Villanueva, 2012).  

 

However, match distribution in a microcycle can be very different  week to week (Oliveira et 

al., 2019). Meaning the training load must be adjusted accordingly for the players to be able 

to perform the following game (Delgado-Bordonau & Mendez-Villanueva, 2012). It is 

however, important to mention the lack of empirical evidence of improved performance using 

tactical periodization (Afonso et al., 2020). However, in a recent study on a Norwegian elite 

woman’s football team Karlsson et al. (2023), reported that, by utilizing tactical periodization 

during in-season the load distribution was considered successful.  

 
2.3.1 SEASONAL CHANGES IN PHYSIOLOGY  
 
The primary goal of periodization in training is to elicit an adaptive response and achieve 

supercompensation. Hence, physical testing is commonly used to evaluate the results of 

training (Mara et al., 2015). In football, due to the varied movements and velocity changes, 

physical qualities such as endurance, sprint, agility, strength, power, and jumping are 

considered essential qualities for physical football performance and is important to improve 

or maintain throughout the season (Karlsson et al., 2023). This considered, physical testing is 
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frequently used during pre-season where the primary focus is on increasing physical fitness. 

However, by investigating seasonal changes, previous research has investigated the physical 

changes. Studies on men's football have shown improvements in both speed and power-

related qualities during pre-season training, which can also be maintained during the in-

season period (Caldwell & Peters, 2009; Fessi et al., 2015). However, there is conflicting 

evidence on endurance, with some studies reporting improvements during the season while 

others report a decrease, possibly due to contextual or tactical reasons (Caldwell & Peters, 

2009; Fessi et al., 2015). 

 

Research on physical changes during a football season in elite women's football is relatively 

limited. Mara et al. (2015) observed changes in sprint test performance from pre-season to 

mid-season, with a decline in 5 m and 25 m sprint and maintained 15 m sprint performance 

towards the end of the season, similar to observations reported in men's football (Fessi et al., 

2015). Conversely, a study on Polish women's national players found no significant changes 

in sprint ability during the pre-season but did observe an improvement in countermovement 

jump performance (Stepinski et al., 2020). Additionally, by using the Yo-Yo IR2, Mara et al. 

(2015) did not find any changes in endurance performance during the in-season period, 

despite a reduction in training load. However, it should be noted that the Yo-Yo IR2 is not 

generally recommended for female players as it starts at a higher level compared to the Yo-

Yo IR1 (Krustrup et al., 2006).  

 
2.3.2 SEASONAL CHANGES IN TRAINING LOAD 
 

There is limited research on training load patterns during both pre- and in-season. However, 

previous studies have identified seasonal variations in physical performance between pre- and 

in-season in football. Lee and Mukherjee (2019) discovered that pre-season had higher total 

distance, high-intensity running, and subjective rating of sRPE compared to in-season. These 

findings are also supported by other studies from both elite men`s and women`s football 

(Algrøy et al., 2011; Clemente et al., 2020; Jeong et al., 2011; Mara et al., 2015). Fessi et al. 

(2016) also found similar results in subjective ratings, with higher total sRPE and wellness 

scores in pre-season in contrast to in-season. However, Mara et al. (2015) found no 

significant correlation between training load and wellness. This is in accordance with Saw et 

al. (2016). However, as Saw et al. (2016) fount that wellness was not sensitive towards 

increase in training load during acute and chronic periods, there was however patterns of 
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higher scores of wellness when training load was decreased during acute periods. 

Interestingly, despite higher overall loads during pre-season Fessi et al. (2016) reported the 

highest RPE ratings during the in-season (Fessi et al., 2016). 

 

Given that external loads, including sRPE and exercise duration, are reported to be higher 

during pre-season (Malone et al., 2015), these findings suggest significant differences in 

training volume between pre-season and in-season. Whereas the observed higher peaks of 

RPE from Fessi et al. (2016) during the in-season may reflect the coach's desire to maintain 

physical fitness by incorporating high-intensity sessions and/or the high strain from match 

play (Romero-Moraleda et al., 2021). Considering the conflicting results in physical 

performance by the end of the season, such as the YoYo-test, and the differences in training 

load, further investigation into the relationship between coach philosophy and seasonal 

physical performance is warranted (Burgess, 2017).  

 

Prior research has shown a decrease in training load before the start of the season (Lee & 

Mukherjee, 2019; Mara et al., 2015), most likely to decrease levels of fatigue towards match. 

Interestingly, Mara et al. (2015) discovered a decrease in ratings of fatigue toward end of the 

season. In which could possibly be caused by a cumulative effect from a long season and 

many fixtures. During in-season training loads have been observed to be more varied 

compared to pre-season, potentially due to tactical considerations related to upcoming games 

and the aim of being prepared for the next match (Akenhead & Nassis, 2016; Lee & 

Mukherjee, 2019). Lee et al. (2019) found that internal and external loads decreased towards 

the end of the in-season, which is consistent with observations from women's football 

(Karlsson et al., 2023; Mara et al., 2015). 

 

However, high intensity running remained steady throughout the in-season according to Lee 

et al. (2019), and similar patterns were also observed by Clemente et al. (2020). This could 

reflect a typical periodization by reducing training volume whereas intensity is maintained or 

increased (Bompa & Buzzichelli, 2018). Ratings of wellness throughout the season were 

generally stable, with exceptions noted by Mara et al. (2015) for correlations between lower 

total distance and soreness early in the season, and between soreness and high intensity 

running towards the end of the season. These findings could suggest that higher ratings of 

soreness may contribute to decrements in high intensity running by the end of the season. 

Inconsistent results have been reported regarding ratings of wellness throughout the season, 
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with some studies showing a decrease towards the end of the season and others reporting an 

increase (Gallo et al., 2017; Gastin et al., 2013; Mara et al., 2015). 

 

Notably, studies have identified positional differences in training loads, perceived fatigue, 

and muscle soreness in men's football (Clemente et al., 2017; Clemente et al., 2020; Lee & 

Mukherjee, 2019). These differences mainly involve high intensity activities, with greater 

accumulation of perceived fatigue and muscle soreness observed in certain positions. 

However, research on elite women's football has not found any positional differences in 

training load, despite observing differences in internal and external loads between positions 

(Fernandes et al., 2021; Romero-Moraleda et al., 2021), suggesting that training loads may 

not align with positional match demands in elite women`s football, although more research 

on the matter is warranted. However, it could be possible that different definitions of velocity 

thresholds in women’s football may affect the results between external loads and ratings of 

wellness in terms of metric sensitivity (Bradley & Vescovi, 2015). Interestingly, when 

adjusting velocity thresholds based generically on individual peak speed, the wellness 

measures did not correlate with external loads in elite female players (Scott et al., 2020). 

 
2.3.2.1 WITHIN MICROCYCLES   
 
One important aspect to consider when analyzing training load is the distribution of load 

within a microcycle, which can vary depending on the number of games included (Clemente 

et al., 2020). Romero-Moraleda et al. (2021) discovered that internal and external match 

loads were significantly higher than training loads in elite women's football. It has been 

reported that internal and external loads are significantly lower on MD-1, MD-2 and the day 

after match (Malone et al., 2015; Oliveira et al., 2019). This pattern is also reflected in ratings 

of wellness, with significantly lower ratings on MD-1 and higher ratings the day after the 

game (Gallo et al., 2017). Interestingly, Fernandes et al. (2022) found the lowest training 

loads and ratings of wellness on MD-2 in elite women’s football. However, ratings of 

wellness did not vary with high-intensity loads (Fernandes et al., 2022). Meaning, no 

significant changes in wellness was observed in the days prior or after the game.  

Daily variations of internal and external loads have also been observed in previous studies 

(Oliveira et al., 2019). However, these variations were not always corresponding with each 

other, meaning there was no clear patterns as well as there were no significant differences in 

sRPE between microcycles with one, two, or three games (Oliveira et al., 2019). However, 
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Other studies have reported significant differences in internal and external loads during 

microcycles with one or more games (Clemente et al., 2017; Clemente et al., 2020). Clemente 

et al. (2017) found higher ratings of internal load in microcycles with one game, while 

microcycles with two games resulted in lower training loads but higher rates of soreness and 

fatigue. This pattern is similar in external load (Clemente et al., 2020; Lee & Mukherjee, 

2019), which could suggest that periods with a high match schedule accumulate higher rates 

of muscle soreness and fatigue due to the high loads during games (Romero-Moraleda et al., 

2021).  

 

Interestingly, previous research on women's football has found a strong association between 

acceleration/deceleration and sRPE (Douchet et al., 2021; Karlsson et al., 2023). Karlsson et 

al. (2023) found that a decrease in total distance and accelerations/decelerations resulted in a 

decrease in sRPE, which could be associated with the high mechanical strain of accelerations 

and deceleration. Considering acceleration and deceleration have previously been found as a 

valid index for training load, associated with rating of wellness on elite women’s football 

(Douchet et al., 2021). Coaches and practitioners should consider focusing on accelerations 

and decelerations incorporated with ratings of wellness for adjustment of training loads 

during microcycles.  

 
2.3.3 SUMMARY 
 

Findings on internal and external loads from pre-season and in-season are seemingly 

consistent with the principles of periodization. However, a complex interplay between 

internal and external training loads during in-season is also observed, possibly due to the 

influence of match distribution and coaching decisions. Moreover, ratings of wellness have 

been found to exhibit diverse patterns throughout the season, which further underscores the 

need for a nuanced, context-specific approach. 

3.0 METHODOLOGY 
 

3.1 PARTICIPANTS 
 
The participant in this study is represented by one elite women`s football team (n=26) 

playing at the highest ranked league in Norway. Only outfield players were concluded as 

goalkeepers was excluded (Mara et al., 2015; Oliveira et al., 2019). The team was given the 
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necessary tools for data collection and was given information regarding purpose of the study 

and practical information regarding tools and computer systems for data collection, players 

were also given information about the subjective metrics (Hooper & Mackinnon, 1995). The 

study was approved by the Norwegian Centre for Research Data and written informed 

consent from the participants was collected according to the principle of the Declaration of 

Helsinki. During the study, the participating team was encouraged to contact the contact 

person from the institution in charge if they had any questions or technical problems during 

the seasons.  

 
3.2 STUDY DESIGN 
 
Through a data processor agreement deal, the University of Tromsø agreed to give this study 

access to some of their raw data from one of their own projects from the Female Football 

Research Centre (FFRC). The raw data offered for the use in this study involves collected 

monitoring measurements from one Norwegian elite woman`s football team over two 

consecutive seasons (2020 and 2021). This study was conducted as a descriptive case-study 

investigating the subjective load monitoring patterns of a Norwegian elite woman’s football. 

Subjective measures of sessional ratings and ratings of wellness was collected throughout two 

consecutive seasons including both pre- and in-season. All competitive matches (44 matches) 

were included when interpreting training load during in-season from both seasons. However, 

it is important to mention the contextual differences between the two seasons as the league 

set-up for the 2020-season was influenced by Covid 19, leading to a longer pre-season than 

usual and no break during the summer as it normally would.  

 

The data was collected through the wellness and injury monitoring system pmSys, a phone 

application used by the participants (Hoang, 2015). The original project from FFRC did not 

intervene in the planning or execution of any training during the two seasons. It is also 

important to mention that the original project included several teams, not only the team used 

for this study alone. Meaning, the different time schedules between the teams resulted in the 

teams was given the opportunity determine them self to put time limits for the players to 

answer the questionaries, as long as they answered the wellness questionaries before and 

sessional ratings after training/match. However, the teams were encouraged to facilitate time-

limits, but players had the opportunity to answer the questionnaires after a potential time-

limit administrated by the team leaders. After the questionaires was answered the answers 
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was directly transferred from pmSys and saved in excel. By the end of the project the excel 

files was collected and the players identification was anonymised accordingly. 

 

3.2.1 INCLUSION CRITERIA  
 
To be included in the analysis for the specific period referring to pre-season, in-season P1 and 

in-season P2, the players needed an answering rate exceeding 80% for each subjective metric 

(e.g. mood) (Oliveira et al., 2019). For analysis of in-season the players had to play for at 

least 60 min on matchday to be included in the microcycle prior to the game, similar with 

earlier research (Oliveira et al., 2019). 

 

3.2.2 SESSIONAL MEASUREMENT  
 
For measuring the subjective training/match intensity the concept of RPE (Borg, 1970) was 

used, but with the modified CR 10 RPE scale suggested by Foster et al. (2001). By which, 

players were asked to rate the training intensity on a scale from 1-10 after each training 

session and each match. The players were also asked to add the duration of the exercise in the 

application. By doing this the intensity quantified by RPE were multiplied with duration for 

calculation of sRPE as proposed by earlier research (Foster et al., 1996). The sRPE have been 

proved to be a valid measure of training intensity (Bourdon et al., 2017; Foster et al., 2001; 

Impellizzeri et al., 2004). Although, the reliability of the measure have been questioned 

(Scott et al., 2013).  

 
3.2.3 WELLNESS MEASUREMENTS 
 
For this study the Hooper Index conceptualized by Hooper, (1995) was used to measure the 

daily ratings of wellness. The questionnaires consist of mood, stress, fatigue, soreness and 

sleep quality. The values are rated by a 1-5 score. By summing the mean values from the 

team, we used an total wellness value in accordance with earlier research (McLean et al., 

2010). Extra values like sleep duration and readiness to play scaled from 1-10 was also 

included in this study similar with (Alexandersen et al., 2023).  

 

3.2.4 DATA PROSESSING AND ANALYSIS  
 

For this study, the raw data was extracted from a One Drive for Business link from the 

project owner (UIT) and saved on individual files for each variable. For each file the content 
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was as followed: The answer on the specific metric (e.g., mood) from every player, for every 

day for the two consecutive seasons. For the sorting of the raw data, every game and 

international game for the Norwegian national team was marked as the seasons includes 

international breaks. The files were then divided in pre-season 2020, in-season P1 2020, in-

season P2 2020, pre-season 2021, in-season P1 2021 and in-season P2 2021, similar with 

previous used methods (Clemente et al., 2017; Lee & Mukherjee, 2019; Mara et al., 2015). 

To make sure the two seasons were as comparable as possible, the pre-season from both 

seasons was set at 14 weeks. As the P1 and P2 was naturally divided by the summer break 

during the 2021 season, the influence from Covid 19 during the 2020-season the two periods 

P1 and P2 was visually divided by distributing as even as possible between the weeks and 

games. No data from the summer brake was included as most of the data were individual 

trainings and making the two seasons more comparable.  

 

For some days, typically one or two days after games or at the end of the training week in 

pre-season there would be blank answers, most likely because it was a day-off. To prevent 

this affecting the calculation of answering rates, referring to the 80% rate limit. Every player 

was added a cero, making a more considering answering rate but also giving a more realistic 

picture of the actual load of the day when presented visually in tables. For some players there 

would also be ratings of several training sessions per day. By summating all session durations 

and RPE followed by dividing RPE on frequency of sessions a day, the loads of the different 

sessions are now calculated as a total load equivalent to “one” session per day. For the 

analyses of in-season, the microcycles were divided in periods of 7 days with variations in 

match days. Meaning some microcycles included one match day and other cycles contained 

two match days, similar with earlier research (Mara et al., 2015).  

 

3.3 STATISTICAL ANALYSIS 

Microsoft Excel was used to present the descriptive data in mean (±) and standard deviation 

(SD). The Statistical Package for Social Science (SPSS) version 28.0.1.1 (14) was used to 

analyse potential associations between the subjective values during different periods of the 

two seasons using Pearson`s correlation, after testing distribution of normality. The level of 

significance was sat at < 0.05 (Cohen, 1994). Cohens`d effect size (ES) was used to observe 

the effect of the subjective values between the two seasons and between the different periods 

of the season (pre-season, in-season P1 and P2) (Cano-Corres et al., 2012). To determine the 
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magnitude of the effect the following criteria was used; < 0.2 = trivial, 0.2 to 0.6 = small 

effect, 0.6 to 1.2 = moderate effect, 1.2 to 2.0 = large effect, and > 2 = very large effect 

(Hopkins et al., 2009).  

4.0 DISCUSSION OF METHODOLOGY   
 
4.1 DESIGN 
 
The primary aim of this study is to provide a subjective monitoring profile from the highest 

level of Norwegian women's football. To achieve this objective, a descriptive case study 

design was employed, which involves the observation and description of a specific group or 

individual over a given period (Yin, 1984). However, case study designs have been criticized 

for their limited ability to generalize findings and the potential for insufficient cases in a 

single study (Tellis, 1997). However, Yin (1984) argues that the research question and 

purpose of the study should guide the selection of parameters, and that the information 

obtained from a case study can be used to inform and encourage future research using 

different approaches.  

 

This study obtained a substantial quantity of raw data, which required extensive cleaning and 

organising. The initial step involved verifying the quality of the raw data, which included 

scrutinizing for possible errors. Subsequently, the raw data was structured in conformity with 

the research question and methodologies of previous research on seasonal changes and 

microcycles (Alexandersen et al., 2023; Clemente et al., 2017; Karlsson et al., 2023; Mara et 

al., 2015; Oliveira et al., 2019).  

 

One of the primary challenges encountered during the organization of the raw data was the 

limited information available regarding the training sessions and players. This presented a 

particular issue with players who reported multiple sessions on the same day, potentially 

leading to discrepancies in the calculation of the sRPE metric. To address this, individual 

session duration and RPE ratings were summated and then divided by the frequency of 

sessions, allowing for the calculation of a mean sRPE value for each day. However, further 

complications arose when players reported vastly differing intensities and durations for 

certain sessions. For instance, if a player reported two sessions in a day, the first rated RPE a 

8 with a duration of 90 minutes and the second rated RPE at 2 with a duration of 15 minutes, 

using the mean value of RPE would not provide an accurate representation of the actual load 
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for the day. To mitigate this issue, an inclusion criteria was established that excluded sessions 

that rated RPE at 1or 2 and less than 20 minutes in duration, meaning sessions that rated RPE 

9 and 15 min duration was still included as this was a high intensity session. This criterion 

allowed for a more accurate and reliable representation of the training load for each player.  

 

A further limitation that arose due to the inadequate information available about the training 

sessions and players was the inclusion of participants for analysis. Consistent with prior 

research, the inclusion criteria for this study were an answering rate exceeding 80% and a 

minimum of 60 minutes of playing time on match day (Oliveira et al., 2019). During periods 

of high match density, players who played for more than 60 minutes on match day were 

included in the days between the previous match. This criterion could effectively prevent the 

inclusion of injured or non-starting players and provide a more accurate representation of the 

training loads by employing a specific group of players for a single microcycle. For instance, 

the inclusion of a non-starter who was subjected to a different training regimen prior to a 

game could influence the mean training load of the microcycle. However, for the pre-season 

period, only the > 80% criteria could be applied, indicating the possibility of including 

players undergoing rehabilitation or individual sessions in the analysis. Hence, this aspect 

should be taken into consideration while interpreting the results.  

 

When examining previous research on monitoring and periodization in football, a wide range 

of results have been observed, particularly in subjective monitoring. It is possible that these 

divergent findings are caused by differences in the methods and analyses employed across 

studies. In Impellizzeri et al. (2020), the authors identified several limitations and strengths in 

monitoring research. Among the limitations, they pointed out that there is still no consensus 

on what training load variables to use and how to quantify them. Moreover, some monitoring 

tools have limited validity and reliability, which can affect the accuracy of the data. This is 

also previously mentioned by Akenhead & Nassis, (2016). A lack of consideration for 

individual differences in response to training is also evident in literature from team sports 

monitoring. It is also mentioned that using a single measure, such as sRPE, may not provide a 

complete picture of training load and that a multi-faceted approach should be considered 

(Impellizzeri et al., 2020). This is also supported by Hopkins et al. (2009) who highlights the 

limitations of traditional statistical methods in sport science, which can be inadequate for 

analysing complex data with multiple sources of variation.  
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In their study, Akenhead & Nassis (2016) have identified the lack of a consensus on 

appropriate duration of training load accumulation, which may account for the observed 

differences in subjective monitoring in football. Akenhead & Nassis suggest that acute 

periods (<7 days) should be included in the analysis, along with longer periods, given the 

differences in match distribution. However, many studies analysing seasonal changes, only 

included microcyles with a fixed design, which means that information on the non-included 

weeks is not included in the analysis. In contrast, the present study divided every microcycle 

into a fixed 7-day cycle to include every week of the season and categorized them by how 

many games per week. It is important to note that with this method, the intensity of the week 

may be misinterpreted, as the distance between games was not taken into account. For 

example, one week may have two games with five days between them, while another week 

may have two games with only two days between them. This limitation should be taken into 

consideration when interpreting the results of this study.  

 

Considering the conflicting results in terms of the ratings of wellness, in which its purpose is 

to give a picture of training response and the inverse response from contextual factors 

(Hooper & Mackinnon, 1995). As the possible influence from methods and analysis have 

been discussed, it is also worth questioning the questionnaires’ ability to fully grasp the scope 

of physical and psychical strains in team sports. As discussed by Saw et al, (2017) one 

limitation of wellness questionaries is the lack of specific differation in the metrics, for 

instance, the metrics stress and fatigue can embrace both physical and psychical strains and 

be sports related or non-sports related (Clemente, 2018; Nédélec et al., 2015). This inquires a 

common understanding between the coach and the players. However, this can be challenging 

when dealing with team sports in contrast to individual sports (Saw et al., 2017).  

In accordance with previous research a metric for total wellbeing was quantified by 

summating the wellness metrics in this study (Gallo et al., 2016; McLean et al., 2010). In 

accordance with Gallo et al. (2016) the mean scores of the wellness metrics were used. 

However, Gallo et al. (2016) investigated individual differences, whereas from this study we 

investigated by the mean team values. As wellbeing measures are ranged only from 1-5, the 

SD is most likely quite low, in contrast to sRPE in which is highly affected by duration (Saw 

et al., 2017). Hence, when looking at the SD of total wellness from this study, by quantifying 

the SD based on mean team values the SD got very low.  
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The impact of the COVID-19 pandemic on the structure and fixtures is a crucial 

consideration in this study. Due to the outbreak, several leagues were disrupted, with some 

competitions experiencing an extended pause, while others were terminated prematurely. As 

such, there have been changes to the scheduling of matches, with some teams playing more 

games in a shorter period, while others have had longer breaks between games. These 

changes may have had significant impacts on the players' physical and mental wellbeing, as 

well as their performance on the pitch.  

 

4.2 PARTICIPANTS 
 
In this study, the participants (n=26) were highly trained female football players who played 

in the top league of Norwegian football and were considered professional athletes (Winther et 

al., 2022). In accordance with previous research on seasonal load monitoring in football, 

goalkeepers were excluded from the analysis (Malone et al., 2015). To ensure high-quality 

data, inclusion criteria excluded four players, leaving a total of 22 players. The raw data 

revealed significant individual differences in the number of sessions per day, suggesting 

differences in players' everyday routines (Bjerksæter & Lagestad, 2022). This could also 

further explain the observed differences in SD between sRPE and wellness, as sRPE had 

much higher SD because of big individual differences. During the project, the team and 

coaches were responsible for setting the criteria for player reporting, as the project's only 

requirement was to report session ratings after sessions and wellness ratings before sessions. 

Coaches were able to decide if players should report individual sessions or not.   

 

Prior to the start of the project, players were instructed on how to rate different values. But 

the risk of different individual perception of the different scales in the questionnaires can still 

occur. However, when interpreting subjective measurements, it is recommended to evaluate 

them on an individual level (Burgess, 2017; Saw et al., 2017). For instance, trainers who 

know their players well are aware that the baseline for mood will vary between individuals. 

Other contextual factors such as dehydration, nutrition, and illness should also be considered 

when interpreting subjective monitoring data. These factors may be difficult to detect in 

wellness reporting in the morning and may only become apparent during or after the training 

session, which is worth considering when interpreting subjective monitoring data 

(Impellizzeri, Marcora, & Coutts, 2019).  
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4.3 STATISTICAL ANALYSIS 
 

In this study, a large dataset of raw data was sorted using Microsoft Excel, and formulas were 

applied to find mean and standard deviation (SD) for descriptive data. The data was checked 

for errors multiple times by the author, but human errors cannot be entirely excluded, 

especially when handling large datasets. To examine possible associations between sRPE and 

wellness measures during different periods of the season, Pearson`s correlations was used. It 

should be noted that this approach did not allow for examination between individuals or 

within person variations as proposed by Hopkins et al. (2009). The Pearson’s correlation test 

presents two values, the Pearson coefficient that quantifies the strength and direction of the 

relationship between two variables. The correlation coefficient ranges from -1 to +1, with 

values closer to -1 or +1 indicating a stronger relationship and values closer to 0 indicating a 

weaker relationship. While the p-value indicates that the observed correlation is statistically 

significant, meaning that it is unlikely to have occurred by chance alone. The p-value was 

predetermined at < 0.05 (Cohen, 1994). Using p-value for investigating possible association 

within the wellness metrics and/or with other measurements is a commonly used analysis 

(Saw et al., 2016). However, the heavily use of the p-value in the sport milieu has previously 

been criticized as it is not a sufficient analysis for causality (Hopkins et al., 2009; 

Impellizzeri et al., 2020).  

 

Hence, to further assess the differences between the two seasons and the three previously 

defined periods of the season in this study, Cohen’s effect-size (ES) was used (Cano-Corres 

et al., 2012). ES was determined using predefined criteria < 0.2 = trivial, 0.2 to 0.6 = small 

effect, 0.6 to 1.2 = moderate effect, 1.2 to 2.0 = large effect, and > 2.0 = very large effect, as 

suggested by Hopkins, Marshall, Batterham, and Hanin (2009). Effect size was calculated by 

Cohens`d, a calculation that quantifies the magnitude of difference between the mean values 

of two groups. By combining the SD of the values, the effect size tells us how much 

separation there is between the two groups in terms of SD (Cano-Corres et al., 2012). 

However, it is important to mention the low statistical power in this study as this can 

potentially lead to a misinterpretation of the effect size. A low statistical power can also 

increase the risk of type II error and reduce the generalizability (Hopkins et al., 2009).  
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4.4 STRENGTHS AND LIMITATION OF THIS STUDY 
 
For this study, the duration of two consecutive seasons should be considered a strength. As 

far as we know, the longest observed analysis of seasonal changes in football from other 

research is one season (Karlsson et al., 2023; Lee & Mukherjee, 2019; Mara et al., 2015). It is 

also important to mention the fact that this study is a descriptive case study, the purpose of 

the study is to investigate patterns from on elite women’s football team, and on the premises 

of this not making any causal conclusions. Hence, the choice of correlation test and effect 

size was used as both is recommended for detecting patterns, and have been widely used on 

subjective metrics (Cano-Corres et al., 2012; Saw et al., 2016). However, as the research 

questions for this study is depending on comparing patterns with previous findings there is a 

risk of p-hacking, especially when this study does not account for individual differences and 

within person variability (Impellizzeri et al., 2020). Hence, inclusion of effect size in the 

analysis can strengthen the analysis, as using a correlation test by its own is not 

recommended (Hopkins et al., 2009).  

 
One of the main limitations of this study is the low statistical power, as well as the inclusion 

criteria limits the number of players involved in analysis of microcycles as it can enhance 

misinterpreting of the analysis. This problem is also observed in other similar studies and in 

elite football literature in general (Fernandes et al., 2022; Impellizzeri et al., 2020; Oliveira et 

al., 2019). However, these inclusion criteria’s is essential for increasing quality of analysis. 

Considering the limitation of little information about the training sessions and players the 

inclusion criteria have also been important to minimize the risk of including injured or non-

starting players in analysis of in-season. However, during pre-season, due to only using the 

80% answering rate limit, the inclusion of injured players doing individual trainings may 

have occurred and is considered a big limitation considering pre-season being compared with 

other periods.   

 

4.5 ETHICS 
 

A data processor agreement deal proposed by Svein Arne Pettersen and UIT was signed by 
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ABSTRACT  51 

PURPOSE: The purpose of this study is to present a subjective load monitoring profile from 52 

two consecutive seasons from one elite women’s football team.   53 

METHODS: One elite women’s football team (n=26) playing in the highest level in Norway 54 

was monitored for two consecutive seasons (2020 and 2021). Both seasons was divided in 55 

pre-season, in season part one (P1) and in-season part two (P2). Borg`s rating of perceived 56 

exertion (RPE) scaled 1-10 and duration of training was answered after each training/match. 57 

By multiplying RPE and duration, sessional rating of perceived exertion (sRPE) was used as 58 

a metric for training load. Wellness metrics answered before training/match based on Hooper 59 

Index to present training response and other stressors (fatigue, soreness, stress, sleep quality 60 

and mood) scaled 1-5. Sleep duration (h) and readiness scaled 1-10 was also included.  61 

RESULTS: There was a difference in both seasons in sRPE between pre-season and P1 (ES= 62 

0.27 and 0.25) and P1 and P2 (ES= -0.26 and -0.22). There was a negative correlation in 63 

sRPE with readiness (p≤ 0.05) during all periods/seasons except pre-season in 2021. With 64 

fatigue and soreness (p≤ 0.05) during pre-season 2021 and P1 in both seasons.  65 

CONCLUSION: Training load during pre-season show typical pattern of periodization, 66 

whereas loads during in-season was more varied and tactically influenced. sRPE show 67 

association with readiness, soreness and fatigue. Whereas a potential dose-response 68 

relationship between training load and wellness and within wellness metrics should be further 69 

investigated. 70 

KEY WORDS: Elite women’s football, periodization, load monitoring, sRPE, wellness 71 

 72 
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INTRODUCTION 85 
 86 
Football is considered the most popular and studied sport in the world. However, research on 87 

women’s football equals only ~20% of the total literature in football, with only ~15% 88 

corresponding of elite female players 1. Nonetheless, the popularity and economy in woman’s 89 

football have changed dramatically, referring to the record-breaking attendance and 90 

viewership in international tournaments 2. This considered, the lack of knowledge about the 91 

training load and periodization in elite women’s football is evident 3. 92 

 93 

Load monitoring have given coaches and practitioners the ability to monitor internal and 94 

external loads of the individual athlete to better prescribe an appropriate training load 4. 95 

External load refers to the work output, which in football is often presented in distances and 96 

velocities 4. Whereas, internal load is the psychophysiological response to the external load 4. 97 

By using global navigation satellite systems (GNSS) to collect external loads, practitioners 98 

has previously collected meaningful information about the match demands in elite women’s 99 

football. However, other less expensive methods are also considered as valid measurements 100 

of training load. Such as sessional ratings of perceived exertion (sRPE) and wellness 101 

questionnaires 3. 102 

 103 

 sRPE is a measurement of the internal load, meaning a subjective rating of the training 104 

intensity, in which has previously shown meaningful correlations with external loads and 105 

heart-based internal loads in football 5-7. Whereas ratings of wellness are a measurement of 106 

the training response, captured by the metrics fatigue, soreness, stress, sleep and mood in 107 

which previously have showed qualities as a measurement for detecting overtraining 8. 108 

However, the dose-response relationship between training load and ratings of wellness in 109 

football show conflicting results in the literature 9,10. As of seasonal changes involves, others 110 

studies have reported significant differences in external and internal load between pre-season 111 

and in-season, with higher loads in pre-season  11,12. Whereas loads during different periods 112 

during in-season is less predictable with the numbers of games in the week seemingly being a 113 

determining factor for training load 13,14.  114 

 115 

 116 

 117 

 118 
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 119 
METHODS 120 
 121 
SUBJECTS 122 
 123 
One Elite women`s football team playing at the highest level in Norway participated in this 124 

study (n= 26). Goalkeepers were excluded from this study. To be included in the analysis the 125 

participants needed an answering rate for each subjective metric at > 80% for the specific 126 

period of the season. To be included in analysis from in-season and the specific microcycle, 127 

the players also had to play for the minimum of 60 min on matchday. The inclusion criteria is 128 

in accordance with previous research 14. After inclusion criteria a total of 22 players was 129 

included in the analysis.  130 

 131 
DESIGN 132 
 133 
This study was conducted as a case-study investigating the subjective load patterns of a 134 

Norwegian elite woman’s football team. Through a data processor agreement deal (see 135 

appendix1), the University of Tromsø agreed to give this study access to some of their raw 136 

data from the Female Football Research Centre (FFRC). The project was approved by the 137 

Norwegian Centre for Research Data and written informed consent from the participants was 138 

collected according to the principle of the Declaration of Helsinki. Subjective measures of 139 

sessional ratings and wellness was collected throughout two consecutive seasons, in 2020 and 140 

2021. For the purpose of this study, data was collected from both pre-season and in-season. It 141 

is however important to mention the contextual differences in the two seasons as Covid 19 142 

influenced the league set-up for the 2020-season, leading to a longer pre-season than usual 143 

and no break during the summer as it normally would.  144 

 145 
METHODOLOGY 146 
 147 
The data was collected through the wellness and injury monitoring system pmSys, a phone 148 

application used by the participants 15. Every player was asked to give sessional ratings after 149 

every training session and match, preferably right after. They were also asked to answer 150 

wellness questionnaires in the morning before every training session and match. Prior to the 151 

project the participants were given instructions on how to use the applications and the 152 

meaning of the different variables.  153 

 154 
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Sessional ratings of perceived exertion (RPE) was used as measurement for training/match 155 

intensity 16. But with the modified CR 10 RPE scale suggested by 17. By which, players were 156 

asked to rate the training intensity on a scale from 1-10 after each training/match. In addition, 157 

duration of exercise was also asked for calculation of sessional rating of perceived exertion 158 

(sRPE), conceptualized by 18. The questionnaires used before every training/match was based 159 

on the Hooper Index conceptualized by 8.  160 

 161 

The questionnaires are used as a measurement for wellness and consist of mood, stress, 162 

fatigue, soreness and sleep quality. The values are rated by a 1-5 score. By summing the 163 

values, we used an overall wellness value in accordance with earlier research 19. Other 164 

metrics like readiness to play scaled 1-10 was also included in the analysis of this study. 165 

Sleep duration was also included and presented in the descriptive figures in appendices, 166 

however this metric was not included in the statistical analysis due to sleep quality being the 167 

most presented metric for sleep 20.  168 

 169 

STATISTICAL ANALYSIS 170 

Microsoft Excel was used to present the descriptive data in mean (±) and standard deviation 171 

(SD). SPSS version 28.0.1.1 was used to analyse the potential correlation between the 172 

subjective values in the different periods using Pearson`s correlation, after testing distribution 173 

of normality. The level of significance was sat at < 0.05. Cohens`d effect size (ES) was used 174 

to observe the effect of the subjective values between the two seasons and between the 175 

different periods of the season (pre-season, in-season P1 and P2). To determine the 176 

magnitude of the effect the following criteria was used; < 0.2 = trivial, 0.2 to 0.6 = small 177 

effect, 0.6 to 1.2 = moderate effect, 1.2 to 2.0 = large effect, and > 2 = very large effect 21.  178 

 179 
RESULTS 180 

Effect between seasons: For the pre-season period, it was observed differences between the 181 

2020-season and 2021-season in wellness (15.6 au and 16.0 au, ES= - 4.00), readiness (45.7 182 

au and 48.0 au, ES= -0.24), and mood (23.3 au and 24.6 au, ES= -0.31). For the in-season P1 183 

it was observed a difference in wellness (15.9 au and 16.0, ES= -0.99) and soreness between 184 

seasons (19.3 au and 20.4 au, ES= -0.22). For the in-season P2 it was observed difference 185 
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between seasons in wellness (15.8 au and 16.3 au, ES= -5.0), soreness (19.4 au and 20.6 au, 186 

ES= -0.23) and stress (22.0 au and 23.4 au, ES= -0.32).  187 

Effect between periods: Between pre-season and in-season P1 in 2020 it was observed 188 

differences in sRPE (3219 au and 2856 au, ES=0.27), wellness (15.6 au and 15.9 au, ES= -189 

3.0), readiness (45.7 au and 49.7 au, ES= 0.47), and mood (23.3 au and 24.1au, ES= -0.21). 190 

While pre-season from the 2021 season observed differences in sRPE (3135.6 au and 2831.6 191 

au, ES= 0.25) and soreness (19.3 au and 20.4 au, ES= -0.21). Between pre-season and in-192 

season P2 in 2020 it was observed a difference in wellness (15.6 au and 15.8 au, ES= -2.0) 193 

and readiness (45.7 au and 48.1 au ES= -0.27). While for the 2021 season it was observed a 194 

difference in wellness (16.0 au and 16.3 au, ES= -3.0), soreness (19.3 au and 20.6 au, ES= -195 

0.24), and fatigue (21.0 au and 22.2 au, ES= -0.27). Between in-season P1 and P2 in the 2020 196 

season it was observed a difference in sRPE (2856.5 au and 3179.8 au, ES= -0.26), wellness 197 

(15.9 au and 15.8 au, ES= 0.99) and stress (23.3 au and 22.0 au, ES= 0.32). For the 2021-198 

season, a difference in sRPE (2831.6 au and 3102.9 au, ES= -0.22), wellness (16.0 au and 199 

16.3 au, ES= -3.0) and sleep quality (22.4 au and 23.6 au, ES= -0.23). 200 
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Correlation test between subjective variables 201 

From the 2020 season: It is observed a negative correlation between sRPE and mood (p≤ 202 

0.05) in pre-season, and a correlation between sRPE and Readiness (p≤ 0.01) from pre- and 203 

in-season P1, and in-season P2 (p≤ 0.05). From in-season P1 it was also a correlation 204 

between sRPE and fatigue (p≤ 0.05). Wellness is correlated with fatigue, soreness, stress, 205 

sleep quality, mood and readiness in all periods (p≤ 0.01) with the exception of a smaller 206 

correlation with readiness in pre-season (p≤ 0.05). Readiness is correlated with fatigue and 207 

soreness in all periods (p≤ 0.01), readiness also correlates with sleep (p≤ 0.05) and mood (p≤ 208 

0.01) in both periods of the in-season. Fatigue is correlated with soreness, mood and sleep in 209 

all periods (p≤ 0.01) with the exception of smaller correlation with soreness and mood in pre-210 

season (p≤ 0.05). Soreness is correlated with stress (p≤ 0.05), sleep and mood (p≤ 0.05) in P1 211 

and with stress and sleep in P2 (p≤ 0.01). It is a correlation between stress and mood (p≤ 212 

0.01). It is a correlation between sleep and mood in pre-season and in-season P2 (p≤ 0.01).  213 

 214 
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From the 2021 season: It is observed that sRPE is negative correlated with wellness and 215 

soreness (p≤ 0.05) and readiness and fatigue (p≤ 0.01) in pre-season. sRPE is also negative 216 

correlated with readiness, soreness and sleep (p≤ 0.01) and fatigue (p≤ 0.05) in P1, while in P2 217 

sRPE is negative correlated with mood (p≤ 0.05). Wellness is correlated with fatigue, soreness 218 

and mood in all periods (p≤ 0.01) with the exception of a smaller correlation with fatigue in 219 

pre-season and P1 (p≤ 0.05) and soreness in P1 (p≤ 0.05). During P1 wellness also correlated 220 

with stress (p≤ 0.05), while during P2 with stress (p≤ 0.01) and sleep (p≤ 0.05). Readiness 221 

correlates with fatigue in all periods (p≤ 0.01), and soreness, sleep and mood in P1 and P2 (p≤ 222 

0.01) with the exception of a smaller correlation with sleep in P2 (p≤ 0.05). In P2 readiness 223 

also correlates with stress (p≤ 0.01). Fatigue correlates with soreness, stress and mood in all 224 

periods (p≤ 0.01) with the exception of a smaller correlation with stress in pre-season and P1 225 

(p≤ 0.05). Fatigue also correlates with sleep in P1 and P2 (p≤ 0.01). Soreness correlates with 226 

mood in all periods (p≤ 0.01) with the exception of a smaller correlation in P1 (p≤ 0.05). 227 

Soreness also correlates with stress (p≤ 0.05) and sleep (p≤0.01) in P1 and stress in P2 (p≤ 228 

0.01). Stress correlates with sleep and mood in all periods (p≤0.01) with the exception of a 229 

smaller correlation with sleep in P2 (p≤ 0.05). Sleep correlates with mood in all periods (p≤ 230 

0.01) with the exception of a smaller correlation in P1 (p≤ 0.05).  231 
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DISCUSSION 232 
 233 

By observing figure 1 from this study, the training intensity for pre-season show a clear 234 

pattern of a typical periodization from both seasons, this is reflected in both figure 12 (RPE) 235 

and figure 11 (duration) (see appendix 2), with an increase trough the beginning of the pre-236 

season and with a clear drop in the 2-3 weeks before start of in-season. However, the drop is 237 

more evident in duration, which could indicate a higher decrease in volume rather than 238 

intensity. This pattern is similar with earlier observations from elite men`s and women`s 239 

football 7,11,22. This could also be reflected by the results from analysis (see Table 1), as sRPE 240 

showed an effect in sRPE between pre-season and in-season P1 from both seasons (ES= 0.27 241 

and 0.25) however, these are considered as a small effect. The intensity distribution during 242 
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in-season is much more varied, also in accordance with earlier research 11,23,24. Interestingly, a 243 

small effect size in sRPE was also observed between P1 and P2 from both seasons (ES= -0.26 244 

and -0.22), but no difference was observed between pre-season and P2 in which other studies 245 

have reported significant differences in training load between the two period 11,22. Whereas a 246 

difference between P1 and P2 have earlier been observed in women’s elite football with a 247 

decrease in training load towards the end of season 22,25. Interestingly, results from Pearson 248 

correlation test (see Table 2 and 3) revealed that the most consistent associations between 249 

sRPE and fatigue, soreness and readiness was in P1 from both seasons.  250 

 251 

As previous findings have showed meaningful differences between pre- and in-season (p≤ 252 

0.01) in sleep, stress, fatigue and soreness 12. The results from this study did not present as 253 

strong differences. However, Fessi et al. (2016) did not present in effect size. Interestingly, 254 

fatigue and soreness (ES= -0.27 and -0.24) had a small effect between pre-season and P2 in 255 

the 2021 season, and readiness (ES= -0.27) in P2 during the 2021 season. Considering the 256 

lower mean values in P1 this could possibly indicate a cumulative effect of frequent fixtures. 257 

However, the Pearson correlation test revealed no correlation between sRPE with fatigue and 258 

soreness in pre-season or P2 in the 2020 season, and no correlation with soreness in P2 259 

during the 2021 season and should be taken to consideration. 260 

 261 

Earlier research has previously reported lower training loads and higher ratings of wellness 262 

during weeks with two games and higher training loads and lower ratings of wellness in 263 

weeks with one game 23. When comparing figure 1 (sRPE) with figure 4 (Timeline of match 264 

distribution), there is no clear pattern as some weeks have higher loads in weeks of one match 265 

whereas other weeks it is higher in weeks of two, this is similar with the study from Oliveira 266 

et al. (2019), in which found the most significant factor for load adjustment the day before 267 

match. However, the load distribution seems to be more in accordance with Clemente et al. 268 

(2017) in the 2021-season, especially during P2. Interestingly, during weeks without matches 269 

(international brakes) the training load was surprisingly lower or similar to the other 270 

microcycles from both seasons. This could be caused by the observed difference in internal 271 

and external load in training versus match, as match loads are significantly higher 26, meaning 272 

as this study only investigate the total weekly loads, the high loads during match could 273 

equalise the possibly lower loads in the other days.  274 

 275 



 15 

When looking at the different figures from measures of wellness, these are very consistent 276 

throughout both seasons in both P1 and P2 and could also reflect the small to none effect in 277 

these metrics between the different periods. This has also previously been observed in elite 278 

women’s football 13. This considered, the Pearson correlation test did present some negative 279 

correlations between sRPE with fatigue and soreness, similar with previous findings 27, 280 

however Fernandes et al. (2021) also found a negative correlation with sleep and stress but 281 

this was not observed in this study with the exception of sleep (p≤ 0.01) in P1 during the 282 

2021 season. Interestingly, readiness was the most consistent correlated metric with sRPE 283 

trough all periods in both seasons with the exclusion of P2 in the 2021 season. It is also of 284 

interest to mention that fatigue showed correlation with stress, sleep and mood throughout the 285 

periods (p≤ 0.05) except stress in pre-season and P1 in 2020 and sleep in pre-season 2021.  286 

 287 

The total wellness metric shows great correlation with all the wellness metrics but 288 

interestingly no correlations with sRPE with the exception of pre-season in the 2021 season. 289 

This is most likely due to the impact of mood, sleep and stress who remained stable 290 

throughout the seasons (figure 7, 8 and 9 in appendix 2). Hence, the observed very large 291 

effect size between the periods in the total wellness metric should be interpreted with great 292 

caution as the SD plays a major role in the calculation. This is earlier discussed in the 293 

discussion of methodology from the thesis. This highlights the importance of a precise 294 

explanation of the calculation of this metric, as many researchers don’t include these details. 295 

These findings also suggest that using total wellness alone would not be recommended.  296 

 297 

 298 

LIMITATIONS 299 
 300 
Only using  sRPE as a metric for training intensity and not include external loads in this study 301 

should be considered a big limitation, considering that earlier research have showed that 302 

changes in external loads is not always reflected by sRPE and the reliability have been 303 

questioned 14,28. Another limitation of this study is the analysis of the in-season periods, as 304 

the data show very varied patterns considering the frequencies of fixtures no clear pattern was 305 

found. Therefore, a more thorough statistical analysis including both internal and external 306 

loads should be conducted to present a more appropriate presentation of the loads during the 307 

different microcycles. The lack of knowledge on the training sessions and the fact that this 308 

study only analyse on mean team level, could possibly be of big importance when reading the 309 
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results 29. Hence, the readers are warranted to take this into consideration, including the low 310 

statistical power. 311 

 312 
 313 
PRACTICAL IMPLICATIONS 314 
 315 

Considering earlier findings and the result from this study there seems to be a difference in 316 

training load and strain between pre- and in-season, with higher training load during the pre-317 

season. The pre-season show signs of periodization in accordance with previous findings, 318 

whereas the findings from in-season P1 and P2 was more varied. This shows that for longer 319 

periods, sRPE can reflect the training load in pre-season and the difference between pre- and 320 

in-season, giving coaches meaningful information about longer training periods. Whereas 321 

during in-season, the tactical aspect of fixtures dictates a lot of tactical considerations, 322 

meaning subjective load monitoring should be interpreted with caution and consideration, as 323 

these metrics alone is not enough to make appropriate decisions during acute periods 13. 324 

Considering the central role of the coach`s perception of load monitoring, we would 325 

recommend including external loads to better grasp the training load as well as investigating 326 

in-depth the coach use of monitoring, especially ratings of wellness as an aid for decision 327 

making on a team and/or individual level 29. However, it is important to reflect on the main 328 

purpose of this study, providing knowledge to women’s football to enhance the game. 329 

Considering the big economical differences in women’s football it should be noted that 330 

subjective load monitoring is much less expensive and can give valuable information for 331 

teams who cannot utilize other measurement 30.  332 

 333 
CONCLUSION  334 
 335 

Subjective measures for monitoring can give valuable information about the training loads for 336 

different periods. Nevertheless, caution is advised when interpreting these measures, 337 

especially during acute periods, due to the complex interrelationships among the metrics. 338 

Further investigation is required to better understand the relationships between them. 339 

 340 

 341 

 342 

 343 
 344 
 345 
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