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Abstract

Women's soccer is quickly becoming one of the most popular sports in the world. The quick acceleration and deceleration
of many joints in the lower limbs is required for many of the common movements that occur during play, such as jumping
and cutting. During these activities, participants frequently sustain injuries to the anterior cruciate ligament (ACL), which
is one of the factors that contributes to the knee's overall stability. Injuries to the ACL almost always call for expensive
surgery, significant time away from athletics, and put the long-term health of the joint at jeopardy. Women are more
likely to suffer an ACL tear than men because of anatomical differences and gender-specific variables, such as
menstruation. Injuries frequently occur in situations when there is no physical contact, typically as a result of rapid
acceleration or deceleration motions. These motions have been the subject of research, which has uncovered a number
of kinematic and kinetic mechanisms, in addition to muscle activation patterns that typically take place during the moment
of injury,; however, the findings tend to vary from population to population. This article provides a summary of recent
and important research on the mechanisms of ACL injuries, and it also draws attention to the dearth of particular
research on high-risk populations of female soccer athletes. Injury prevention strategies among this demographic have
been all over the place because the risk variables have not been conclusively determined. The possibility of female soccer
players sustaining an injury to their ACL needs to be investigated more thoroughly in order to identify more specific
injury risks and devise more effective preventative strategies. A greater awareness of this need may attract the attention
of the scientific and medical communities, which may, in turn, drive the development of measures that prevent future ACL
injuries and, as a result, the issues that these injuries provide to high-risk female soccer athletes.
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INTRODUCTION

Soccer (football) is one of the most popular sports in the world, with over 260 million participants. Football is also a sport
with a significant injury risk, given that the overall frequency of injuries is 6.6 per 1000 player hours.! Injury management
(i.e., mitigating injuries and maximizing player availability) is one of the most pressing concerns for football teams, given
that a high number of injuries decreases the likelihood of sports success.??

Specifically, lower injury incidence rates have been correlated with superior performance (i.e., higher league position,
more games won, more goals scored, greater goal difference and total points) in professional football, whereas injuries
that cause a high injury burden (i.e., those requiring a high number of days lost, such as ligament sprains and knee and
ankle joint injuries) are more likely to have a negative impact on team performance.*>

One of the most concerning injuries for a football player is an anterior cruciate ligament (ACL) injury because of the
devastating consequences, such as an increased risk of developing early posttraumatic knee osteoarthritis or a high rate
of reinjuries to the graft or the opposite knee.*” Additionally, only 60% of players who ruptured their ACL in professional
football performed at the top level 5 years later. Moreover, ACL injuries in football result in an injury load of 29.8 days
per 1000 hours of exposure.®?

Studies that looked at the influence of exercise-based therapies on ACL injury incidence or modifiable risk variables in
adult football players. There were 29 trials that comprised 4502 male and 1589 female players: 14 included warm-up, 7
resistance training, 4 mixed training, 3 balancing, 1 core stability, and 1 technique modification intervention. Six of the
29 studies looked at the impact of treatments on ACL injury incidence, while the other 23 looked at the impact on risk
factors. Just 21% and 13% of studies analyzing risk of injury factors, respectively, presented reliability measurements
and/or data on the smallest meaningful change.'®

Even if the rate of ligament injuries in European male professional football fell over the 2000s, the rate of ACL injuries
did not.'? As a result, initiatives to reduce the prevalence of ACL damage in football look to require additional
development, with noncontact or indirect contact injuries receiving special attention because they account for 88% of all
ACL injuries and might be targeted by injury risk mitigation programs. As a result, this systematic review will concentrate
on non-contact or indirect contact ACL injuries. '

The purpose of this piece is to analyze previous research studies that have been conducted on the subject of the risk of
anterior cruciate ligament damage in female soccer players.

METHODS Protocol

The author used the Preferred Reporting Items for Systematic Review and MetaAnalysis (PRISMA) 2020 guidelines to
comply with in order to ensure that this research was carried out in accordance with the referenced standards. This is done
to ensure that the results of this investigation are accurate.

Criteria for Eligibility

This literature review aims to assess the risk of anterior cruciate ligament injury in female soccer athletes by evaluating
or analyzing previous studies on the subject. This article is made with a theme in order to show significant problems in
the issues raised. Researchers participating in studies met the following criteria: 1) To be considered for publication, the
publication must be written in English and focus on the risk of anterior cruciate ligament injury in female soccer athletes.
2) Articles published after 2013 but before the time period covered by this systematic review were included in this
assessment. Editorials, submissions without DOI, previously published review articles, and entries substantially similar
to those previously published in journals are examples of research excluded in this article.

2 Pubmed journal database SagePub database search
=1 search results =213 results =
= articles 76 articles
=
=
@
=
—
A4 v
Search last 2013 =21 Search last 2013=19
articles articles
o0
a
=
g
E Y Y
Title sereening = 17 ‘ Title screening = 8
£ J
3
= Total articles after removing - Article review
= the same article g =11
E— =25 articles - Duplicate=5
] Editorial = 3
=
2
7
—3 Articles included in
U] review = 6 articles

Figure 1. Article search flowchart

Volume-9 | Issue-2 | Feb, 2023

NN Publication Journal of Advance Research in Medical & Health Science ISSN: 2208-2425

68



NN Publication Journal of Advance Research in Medical & Health Science ISSN: 2208-2425

Search Strategy

We used "anterior cruciate ligament injury" and "female soccer" as keywords.The search for studies to be included in the
systematic review was carried out from February, 5" 2023 using the PubMed and SagePub databases by inputting the
words: ("anterior cruciate ligament injuries"[MeSH Terms] OR ("anterior"[All Fields] AND "cruciate"[ All Fields] AND
"ligament"[All Fields] AND "injuries"[All Fields]) OR '"anterior cruciate ligament injuries"[All Fields] OR
("anterior"[All Fields] AND "cruciate"[All Fields] AND "ligament"[All Fields] AND "injury"[All Fields]) OR "anterior
cruciate ligament injury"[All Fields]) AND ("femal"[All Fields] OR "female"[MeSH Terms] OR "female"[All Fields]
OR "females"[All Fields] OR "female s"[All Fields] OR "femals"[All Fields]) AND ("soccer"[MeSH Terms] OR
"soccer"[All Fields] OR "soccers"[All Fields]) used in searching the literature.

Data retrieval

The authors assessed studies that met the inclusion criteria after reading the title and research abstract. Then the authors
select several studies that are considered to be used in this study. We come to this conclusion after reviewing several
studies that followed a similar format. The included studies must be in English and have a publication year later than
2013. Only studies that meet all inclusion criteria are considered in the systematic review. This limits the search to relevant
material. We exclude all research results that do not meet our specifications. This is followed by assessing the research
as a whole. Names, authors, publication date, location, study activities, and parameters were found during examination
of this study.

Quality Assessment and Data Synthesis

Before deciding which papers to further investigate, each author conducted their own independent analysis of the separate
studies described in the title and abstract of the publication. After that, we will review all publications that meet the
inclusion criteria and are suitable for inclusion in the systematic review. Then, based on our findings, we will decide
which papers to include in the review. This criterion is used to select papers to be reviewed. to make the process of
selecting articles for evaluation as simple as possible. Which previous studies have been conducted, and what
characteristics of the studies qualifies for inclusion in the review?

RESULT

First study showed 28 athletes (24%) had a second ACL injury while playing soccer (21 ipsilateral and 7 contralateral
ruptures). The 5-jump test, knee collapse on the non-ACL reconstructed leg in a drop vertical jump, tuck jump, limb
symmetry index on side hop and single hop for distance, side difference in ankle dorsiflexion ROM, and scores for the
questionnaires ACL-Return to Sport After Injury and the Swedish Universities Scales of Personality subscales of Stress
Susceptibility and Adventure Seeking were chosen for CART analysis. !4

The model's accuracy was 89%, with 100% sensitivity and 76% specificity. CART analysis revealed that the interaction
of longer jumps in the 5-jump test (>916 cm) with more side difference in ankle dorsiflexion ROM (>-2.5°) and more
knee valgus collapse in the nonreconstructed knee (>-1.4 cm) best predicted an increased likelihood of a second ACL
injury (relative risk [RR] = 4.03; 95% CI = 2.21-7.36).'*

Krosshaug, et al (2016)'3 registered 42 new noncontact ACL injuries, including 12 in previously ACL-injured players.
Prior ACL injury (relative risk, 3.8; 95% confidence interval, 2.1-7.1) and medial knee displacement (odds ratio, 1.40;
95% confidence interval, 1.12-1.74 per 1-SD change) were linked with higher injury risk. In the 643 participants without
a history of knee injury, however, we found no connection with medial knee displacement. A receiver operating
characteristic curve study of medial knee displacement indicated an area under the curve of 0.6, indicating a poor-to-
failed combination sensitivity and specificity of the test, even when included previously injured participants.

Nilstad, et al (2014)!® showed higher body mass index (BMI) (OR = 1.51; 95% CI = 1.21-1.90; P =.001) was the sole
predictor related with new lower extremity injuries in multivariate analysis. A higher BMI was associated with new thigh
injuries (OR =1.51; 95% CI = 1.08-2.11; P =.01), a lower knee valgus angle in a drop-jump landing was associated with
new ankle injuries (OR = 0.64; 95% CI = 0.41-1.00; P =.04), and a previous knee injury was associated with new lower
leg and foot injuries (OR = 3.57; 95% CI = 1.27-9.99; P = .02), whereas none of the factors investigated influenced the
risk of new knee injuries.
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Table 1. The litelature include in this study

Author Origin Method Sample Size Result
Falstrom, Sweden Prospective cohort study 117 active  female The CART-selected risk profiles might reliably identify
20211 soccer players female soccer players at high risk for a second ACL injury.

There was an
interaction between functional performance, clinical
evaluation, and psychological concerns, and 1t 1s farr fo
consider these variables in return-to-sport choices and athlete
screening following ACL damage.
Krosshaug,  Norway Prospective cohort study 782 players were Medial knee displacement was the only risk factor linked with
2016% an increased risk of ACL injury among the five evaluated.
However, the receiver operating characteristic curve analysis
revealed that medial knee displacement as a screening test for
predicting ACL injury had a low combined sensitivity and

specificity.
Nilstad, Norway Prospective cohort study 173 female It was shown that elite female soccer players who had a higher
201416 players body mass index were more likely to suffer injuries to their
lower extremities.
Brophy, United State Case series 32 maleand 23 female When defending, especially when tackling the opponent to
20157 of America soccer players gain possession of the ball, soccer players are at the highest

risk for ACL injuries. When defending, females are more
prone to suffer ACL injuries and are at a higher risk for
noncontact injuries to the left lower extremity.

Allen, 2016!® United State Retrospective cohort study 180  female A second anterior cruciate ligament (ACL) injury occurred in

of America ACLR 28% of all female soccer players and 34% of those players who

returned to the sport after an absence. When compared with
athletes who did not play soccer, soccer players had a much
higher risk of tearing their grafts as well as their
contralateral ACLs. In this study, major risk variables for graft
rupture were older age as well as refurning to soccer.

Celebrini, Canada Single-blind, randomized 19 female According to the findings of this study, the Core-PAC 1s one

2014 controlled clinical trial approach of reducing high-risk soccer-specific motions that
can be used within a realistic, team-based soccer warm-up.
Because of the limited sample size, the results should be
regarded with caution.

Brophy, et al (2015)'7 showed 73% of ACL injuries happened when the opposition side had possession of the ball and
the injured player was defending. Girls were more likely to be defending when they tore their ACL (87 percent versus 63
percent for males, P = 0.045). Tackling was the most common playing activity (51%), followed by cutting (15%). The
majority of injuries were caused by contact mechanisms (56%), with no significant gender differences. Girls (54%) were
more likely than males (33%) to sustain a noncontact injury to their left knee (P = 0.05).

Allen, et al (2016)'® study compared to non-soccer players, soccer players had greater second ACL injuries, including
graft failures (11% vs. 1%; P 0.01) and contralateral ACL rips (17% vs. 4%; P 0.01). Of the 67 patients who returned to
soccer after ACLR (mean age = 17.5 years; range, 13-27 years), significantly more had graft tears than those who did not
return (P = 0.04); however, the difference in contralateral ACL tears was not significant (19% for returning players vs.
9% for those who did not return; P = 0.34) Age was a significant risk factor for ACL graft tear (odds ratio, 1.5 per year;
P =0.03) but not for contralateral ACL damage.

Celebrini, et al (2016)'° conducted a study with 19 sample. After the 6-week warm-up program without a reminder, the
Core Position and Control movement strategy (Core-PAC) group increased peak flexion angles during the SH task (mean
difference [MD] = 6.2°; 95% confidence interval [CI] = 1.9-10.5°; effect size [ES] = 1.01; P = 0.034).

Furthermore, after a reminder, the Core-PAC group displayed greater knee flexion angles for the side-cut (MD = 8.5°;
95% CI=4.8-12.2°; ES=2.02; P =0.001) and SH (MD =

10.0°; 95% CI =5.7-14.3° ES = 1.66; P = 0.001) tasks.

DISCUSSION

There are an estimated 265 million active soccer players around the world as of the year 2006, making soccer the most
popular sport in the world. When compared to other types of sports, the likelihood of tearing the anterior cruciate ligament
(ACL) when playing this particular sport is significantly higher. Due to the fact that injuries to the anterior cruciate
ligament (ACL) result in a significant amount of time missed from competition in soccer, there has been a strong impetus
to conduct research that focuses on determining the risk factors for injury, and more importantly, to identify and teach
techniques to reduce this injury in the sport of soccer.?’

Somewhat more than half of injuries are caused by contact, but a large proportion of noncontact injuries occur when an
opponent is close by. ACL tears typically develop in soccer when the lower extremity is at risk for both contact and
noncontact injuries. Female soccer players are more prone than guys to hurt their left knee due to noncontact ACL
rupture.?! Many factors put soccer players at risk for ACL injuries when they are tackled. Secondly, tackling is frequently
a reactionary maneuver that necessitates lastsecond alterations in body position and technique, putting either lower
extremity at risk as the player reacts to the actions of his opponent.'”-??
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Female athletes with poor neuromuscular control and inferior biomechanics may be more prone to react in a manner that
places the ACL at risk for injury when tackling. Nevertheless, contact is crucial to tackling. Although some ACL injuries
sustained during tackling were noncontact, the most majority (79%) were caused by contact. Yet, this could be a
significant result in terms of prospective injury prevention efforts, as good tackling technique should be emphasized
during player development and training.??->*

Krosshaug, et al'®> showed none of the vertical drop jump (VDIJ) factors were related with an increased risk of injury in
athletes without a history of injury. The VDJ cannot therefore be utilized as a screening test to predict ACL injury in elite
female soccer and handball players. Medial knee displacement was the only risk factor linked with an increased risk of
ACL injury among the five evaluated. However, the ROC analysis revealed that the combined sensitivity and specificity
of medial knee displacement as a screening test for ACL injury was inadequate.

It might be difficult to ascertain whether or not a soccer player with ACLR has adequate knee function and a low chance
of incurring a second ACL injury. Nine factors were identified by the CART analysis as being predictive of a second
ACL injury. These included (a) functional tests, such as jump length in the 5-jump test, knee collapse on the non-ACL
reconstructed leg in the DVJ, number of flaws in the tuck jump, LSI on side hop, and the single hop for distance; (b)
clinical assessment, such as side difference in ankle dorsiflexion ROM; and (c) player-reported data score Functional
performance, as measured by hopping distance, qualitative assessment of knee collapse, and bilateral asymmetry in ankle
dorsiflexion range of motion all interacted in the initial risk profile.!* Athletes who leaped further than 916 ¢cm on the 5-
jump test yet had more than 2.5° of dorsiflexion ROM insufficiency and more knee collapse on the non-ACLR leg had a
4-fold risk of a second ACL injury. We are unaware of any study linking the 5jump test to a second ACL damage. Due
to their more erect drop landing posture, people with limited ankle dorsiflexion ROM may stress their knees. Male athletes'
primary ACL injury risk decreases 38% with a 1° ankle dorsiflexion ROM increase. Due to lower dorsiflexion ROM,
female ACLR athletes with a second ACL injury had a more stiff ankle pattern. !4

The goal of the other study was to find out how often ACL injuries (ACL graft rupture or opposite ACL tear) happened
again in competitive female soccer players and to compare these rates and clinical outcomes with those of competitive
female athletes who didn't play soccer. The current research shows that soccer players have a higher risk of re-injury,
including graft tear and injury to the opposite side, especially when they go back to playing competitive soccer. '8

Female soccer players treated with ACLR had a higher rate of graft retear and contralateral ACL damage than non-soccer
female athletes. Among female soccer players, age and return to play were risk factors for graft rupture. About half of
ipsilateral ACL graft ruptures happened within the first year of returning to sports, whereas contralateral natural ACL rips
happened later. A second ACL injury (combined graft failure and contralateral ACL tear) occurred in 28% of all soccer
players and 34% of players who returned to soccer, compared to 9% of players who did not return to soccer.'® Pther study
conducted by Nilstad, et al showed higher BMI was linked to lower extremity injuries in elite female soccer players. '
However, while significant, the change in BMI between injured and noninjured players was rather small (22.6 vs 21.8
kg/m2, equating to 1.6 kg), suggesting that clinical implications may be limited. Neither study with female senior players
contradicted they findings nor youth players found any influence of BMI on the injury risk.?

It is believed that the influence of a high BMI on the occurrence of ankle sprain is related to an individual's incapacity to
change momentum effectively and swiftly. Noncontact sprains occur when a greater force is required to shift momentum
than the ankle joint's stability can withstand. In addition, it is believed that the stresses exerted on the ligaments during
the support phase of certain physically demanding talents are increased in players with a higher BMI, hence increasing
the risk of injury.?6

Athletes with a high BMI may be more susceptible to knee injury when changing direction and momentum and directly
affecting knee stability. There is some evidence to suggest that obesity increases the likelihood of chondral injuries and
degenerative meniscal tears in individuals with ACL injuries. In regards to patellar tendon injury, acute meniscal tears,
and ACL injuries, however, there are still contradictory findings on obesity. We need additional scholarly research to
analyze these areas. However, none of these studies revealed that a low BMI increased the risk ratio for knee injury. More
research is required to determine whether weight loss minimizes knee injury.?¢

CONCLUSION
The purpose of this literature study was to provide insight into risk factors for anterior cruciate ligament injuries (ACL
injuries) that practitioners might employ to prevent injuries in soccer.
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