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E D I T O R I A L

Elite women’s football: Evolution and challenges for the 
years ahead

1   |   INTRODUCTION

The first recorded women's football international match 
happened in Easter Road, Edinburgh in 1881, between 
the sides of Scotland and England. The women's game 
has evolved slowly since, though experiencing an import-
ant growth with the First World War because most men 
joined the military and women took their place in facto-
ries and also at the pitch.1 A major setback happened in 
December 1921, when women were banned from playing 
by the Football Association, in England. Other countries, 
such as France in 1932 and Germany in 1955 also banned 
women's football. In most countries, it was still possible 
for women to play but in some countries, such as Brazil, 
the ban lasted until 1979.2 The first international FIFA 
men's World Cup was held in 1930, while the first FIFA 
World Cup for women took place 61 years later in 1991.3 
Since then women's football has experienced a constant 
growth. This increase in popularity has accelerated in the 
last decade. The last World Cup in France 2019 was the 
most watched Women's World Cup ever with more than 
993 million viewers, a 30% increase from the 2015 edi-
tion in Canada.4 The increase in popularity has attracted 
more scientists into the field.5,6 Indeed, the number of 
studies on women's football has grown from 20 in 2000 
to 400 in 2020 of which about 10% focus on elite women's 
football.5

The aim of this editorial was to discuss challenges that 
women's football may face in the short and the longer 
term. The realization of such challenges will allow prac-
titioners and scientists to work more effectively in finding 
solutions to overcome them.

To fulfill the aim above, we adopted an integrated 
performance health management and coaching model.7 
According to this model, all stakeholders (eg, players, 
coaches, sports science and medicine staff, and club 
management) can have a say in the decision-making 
with regards to sports science- and medicine-related 
issues. Though, in the current editorial, we provided a 
shared opinion of several sports scientists, a top-class 
woman football player, an experienced elite women's 

football coach, and a team physician working in elite 
women's football.

Our methodology included the following steps: (1) idea 
conception: The initial idea was discussed between two 
senior sports scientists; they developed the first draft and 
invited other stakeholders to contribute; (2) stakehold-
ers contribution: This was on a voluntary basis, and col-
leagues commented on the first draft and either rejected 
the idea(s) or accepted and added their comments; and 
(3) document finalization: Following a number of emails 
exchange and amendments, the final draft was approved 
by all co-authors; authors were free to add or delete com-
ments at any stage during the process.

Overall, we believe there are four main challenges with 
regards to elite women's football:

•	 Challenge 1: We must better understand the needs of 
players and coaches. Some of the physiological and 
psychological demands of training and match play 
are somewhat different between women and men.8–10 
Though, more research has been acknowledged regard-
ing the physical and physiological demands of women's 
football.10 Also, mental and psychological factors are 
influenced by personal and football-specific variables, 
and it is important to raise awareness among players 
and support staff regarding mental health problems in 
female players.11 Therefore, to make impactful research, 
scientists should include opinions from players and 
coaches who should highlight the questions of priority. 
Though, some of the main topics from the players and 
coaches provided to scientists and practitioners nowa-
days (and we assume in future) are and would be:
a.	Does football play stress the metabolic systems differ-

ently in women compared to men? If yes, and given 
that the scientific body of knowledge so far is mostly 
based on men's data, we should reconsider training 
and conditioning strategies. Previous research has 
shown that muscle glycogen declines by 43%–70% 
following a friendly games in men, with 47%–70% of 
muscle fibers being completely or almost empty of 
glycogen.12–14 Recently, Krustrup et al.15 reported a 
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42% decline in muscle glycogen pre- to post-match 
in elite women's football match. In addition, 80% of 
type I fibers and 69% of type II fibers were almost 
empty or completely empty of glycogen in those 
players. Taking into consideration that women play-
ers cover similar total distances but less distances 
at higher intensities compared with men,15,16 this 
may reflect a high aerobic metabolite efficiency but 
low-anaerobic capacity for the elite women players. 
Clearly, more research is needed regarding the pat-
terns of high-intensity and sprinting actions, and the 
contribution of football-specific movements to the 
overall metabolic load and fatigue pattern for a better 
understanding of the women's game.10

b.	Which priorities should be given in training and 
testing women players? Women may show different 
physiological adjustments and adaptations to exer-
cise and genetic, endocrine, and body composition 
may explain some of these differences.17 Women 
may improve physical capacities by getting involved 
in conditioning training programs,18 and special 
focus should be given to intermittent high-intensity 
drills and repeated-sprint activities aiming to prevent 
potential reductions in performance during match 
play.19 However, specific training methods might 
need to be adapted accordingly, and more research 
should be devoted to training interventions that pro-
mote the development of physical capacities and 
assess dose-response differences and specific testing 
features in women players.

c.	Do women recover faster from training sessions 
and match play compared with men? This has to be 
linked with the specific physical and physiological 
demands of the women's game, but if the pattern of 
recovery is different between men and women, we 
should possibly consider separate recovery strategies 
for women. Although this question still needs to be 
elucidated, there are indications that women may 
present better fatigue resistance compared with men 
during endurance events.20

d.	What is the injury epidemiology in women's football? 
We need to in detail classify the injury incidence, se-
verity, and burden and determine if a certain type 
of injury is more common and/or more severe in 
women. A recent meta-analysis showed that ACL in-
jury incidence is higher in women compared to men 
in football,21 but this might not be the case for all type 
of injuries.22 These data followed the general finding 
in sports showing that women are 2–10 times more 
likely to suffer an ACL injury compared with men 
practicing the same sport.23 The UEFA Elite Club 
Injury Study is currently being replicated in wom-
en's teams and preliminary data showed that women 

had a similar ACL injury incidence compared to men 
but twice as much concussions.24 Much remains to 
be known as conflicting results are common in the 
injury domain. Generally, the anatomical and bio-
mechanical differences, as well as menstrual cycle 
hormones-related effect, are commonly believed to 
play a role in the ACL injury rates in women foot-
ball players.23 The complexity of potential impacts 
of menstrual cycle hormones-related effect and a 
potential addition of hormonal contraceptives on 
injury risk is much debated, yet strong evidence is 
lacking.25 Overall, more research is needed to better 
understand the incidence and prevalence, as well 
as the burden and the actual causes of injuries in 
women football players.

e.	What is the role of the hormonal milieu on perfor-
mance and risk of injury? Do various phases in the 
menstrual cycle play a role in relation to performance 
and/or injury risk? The lack of research in this area 
has been already acknowledged26 and guidelines 
have been published.27,28 A recent study concluded 
that injuries in eumenorrheic football players oc-
curred twice as much in the late follicular phase, as 
compared to early follicular and luteal phases.29

f.	 Which injury prevention programs are working bet-
ter in women? A recent meta-analysis, that has in-
cluded 12 studies on the topic, concluded that there 
is low evidence that multicomponent, exercise-based 
training programs can substantially reduce the possi-
bility of ACL injuries in women.30 This highlights the 
need for more research in this field. A recent paper 
showed that a higher compliance to injury preven-
tion programs resulted in stronger prevention effect 
in men but not in women athletes.31

g.	Should injury rehabilitation in women players be 
conducted the same way as in men? The treatment 
guidelines and return to sport estimates that are 
currently used are derived from studies and expert 
opinion mainly based in men. Do we need to reframe 
the way we treat women, regarding medication, 
modalities, clinical exercise, manual therapy, ortho-
biologics, etc? Do we need to rethink the timing of 
rehabilitation phases in the women football players? 
There might exist differences between women and 
men players in the timing for return to play after an 
ACL repair. In a study,32 at 10 months, all men play-
ers were back to training but only 79% of the women 
players were back. At 12 months, 79% of the women 
players were back to play compared to 89% of their 
men counterparts.32

h.	How do women respond to psychological pressure 
before competitive matches at domestic level, which 
for most are not stressfull, compared to international 
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level, which are for most extremely stressfull as per 
the coaches opinion? Interestingly, mood has been 
unrelated to performance in female players, but little 
is known regarding psychological approaches that 
enhance optimal readiness for average as well as 
more stressful matches.33 Though, there is evidence 
that the psychological characteristics and experience 
at high level of elite women football players may 
play a role for optimal state anxiety before important 
matches.34 However, pressure from external factors 
(eg, media) may augment the players’ reactions, but 
it is noteworthy that high level women players tend 
to score higher on mental toughness, conscientious-
ness, and executive functions, and present lower lev-
els of anxiety.33 Also, coaches should be aware that 
enjoyment and a perceived mastery climate may 
enhance performance and perceived competence of 
women players.33

•	 Challenge 2: Research in women's football must be in-
tensified. After identifying the needs and having more 
women studied, scientists should intensify research 
efforts in the field. This will be facilitated with better 
cooperation among stakeholders. More funding should 
be allocated by the governing bodies and the clubs to-
ward this direction. Also, a collaborative environment 
between stakeholders is vital. The building of a collabo-
rative environment between universities, football feder-
ations, clubs, coaches, and players is key to success.

•	 Challenge 3: Knowledge must be disseminated effec-
tively. This can be achieved by engaging more coaches 
and players in research question development. A pre-
vious study showed that coaches’ buy-in is key in 
knowledge implementation in the field.35 Also, football 
federations can play a leading role in knowledge trans-
fer. Some good examples of knowledge transfer plat-
forms exist in Denmark and Portugal. Both the Danish 
and the Portuguese Football Federations have launched 
platforms aiming to improve evidence-based knowl-
edge dissemination.36

•	 Challenge 4: Change the practice for the benefit of play-
ers and coaches. Knowledge implementation and adop-
tion should be facilitated in order to achieve results that 
will improve the health and performance of players. For 
this purpose, it is vital that football coaching education 
embraces more women's football-specific contents, to 
elevate the quality and knowledge of women's football 
coaches. We believe ensuring evidence-based practice 
using relevant data from women's football is key for bet-
ter coaching and the ultimate development of the game.

In this editorial, we have captured some of the concerns 
with regards to the women's football development from the 
sports science and sports medicine perspective. We have 

attempted to be as inclusive as possible, by including opin-
ions from different stakeholders. One of the strengths of 
our approach is that we have involved an active elite player 
and a coach in addition to sports science and medicine ex-
perts. The bottom line is that there is a large knowledge 
gap in evidence-based practice in women's football. An in-
crease in research output, based on players’ and coaches’ 
needs-driven questions, is vital. A collaborative atmo-
sphere between stakeholders (eg, players, coaches, clubs’ 
management, federations, researchers, sports science, and 
medicine staff) is key for the creation and dissemination of 
knowledge for the benefit of the game and player's health.
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