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Research Report:
Following on from assessment point 001, students are required to undertake a piece of experimental research. Students are required to develop a method to answer a specific research question in the field of Sports Science or Sports Therapy. Using the developed method, students are required to collect and analyse data and accept/reject specific hypotheses. Students will then discuss their findings in the context of the existing literature and highlight any resulting practical applications. 

The format required for this report is explicitly detailed below:
1. Abstract  
2. Introduction 
a. Research aims (hypotheses)
3. Method
a. Participants
b. Design
c. Protocol
4. Results 
5. Discussion 
6. Conclusion 
7. Reference list 
Students are recommended to read examples of experimental research reports in the Journal of Sports Sciences or the Journal of Orthopaedic and Sports Physical Therapy. 
For further guidance on the required content for this report students are directed to the BSc (Hons) Sports Therapy Survival Manual available on the moodle pages. 
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Abstract

Lateral ankle sprain is an extremely common injury within the athlete population. Functional instability occurs following lateral ankle sprain and it is hypothesised that previously sustained lateral ankle sprains will affect the knee to wall test result due to ankle dorsiflexion being restricted. 14 participants participated in this study; 6 females and 8 males, ranging from ages 19 to 40. 3 of these participants confirmed that they had previously sustained a lateral ankle sprain. Assessment took place through knee to wall test to research whether a lateral ankle sprain affected the participants knee to wall test results. Both left and right ankles were assessed during the knee to wall test.














Introduction
The ankle joint is a synovial hinge joint with only one degree of movement, permitting only dorsiflexion which is extension of the ankle and plantarflexion which is flexion of the ankle (Neumann et al., 2017). The joint is made up of 3 bones, these being the tibia, fibula and the talus, which form a mortise and tenon appearance. With the distal ends of the tibia and fibula forming the mortise and the body of the talus forming the tenon (Soames, Palastanga and Richardson, 2019). The lateral and medial malleoli grip the body of the talus and provide stabilisation to the ankle joint (Soames, Palastanga and Richardson, 2019). Foot and ankle joint movements are infrequently performed alone, there is usually a combination of joint motion from the midtarsal and subtalar joint to accompany the movement of the foot and ankle. These combined movements of the midtarsal and subtalar joints are usually referred to as foot inversion and eversion (Neumann et al., 2017).

All hinge joints have an exceptionally strong set of collateral ligaments (Neumann et al., 2017). The strong, triangular deltoid ligament lays on the medial aspect of the ankle, with its apex attaching to the anterior and posterior boarders of the medial malleolus and the base attaching to the anterior navicular and posterior talus (Soames, Palastanga and Richardson, 2019). The lateral ligaments are separated into 3 parts; the anterior talofibular ligament (ATFL), the posterior talofibular ligament (PTFL) and the calcaneofibular ligament (CFL). The ATFL attaches at the anterior border of the lateral malleolus and the neck of the talus (Soames, Palastanga and Richardson, 2019). PTFL attaches at the bottom of the lateral malleolus and the lateral tubercle of the talus (Soames, Palastanga and Richardson, 2019). The CFL attaches to the lateral malleolus and the lateral calcaneal surface (Soames, Palastanga and Richardson, 2019). These 3 ligaments are not as strong as the deltoid ligament; therefore, this demonstrates that ankle sprains involve the lateral ligaments (Neumann et al., 2017). The ligaments of the ankle joint are mainly responsible for keeping the joint stable and controlling the movement (Neumann et al., 2017).  

The most common injuries encountered during sporting activity are ankle sprains (McKiernan, Fenech, Fox and Stewart, 2017). Commonly ankle sprains involve the lateral ligament complex, these are also referred to as inversion sprains (Ferran and Maffulli, 2006). Inversion ankle sprains have been reported as the most common physical activity‐related injury and account for 10 to 34% of all sports‐related injuries (le Gall, Carling, Williams and Reilly, 2010). Lateral ankle sprains are often undertreated, which results in chronic pain, weakness of supporting muscles, and frequent giving way (McKiernan, Fenech, Fox and Stewart, 2017). According to McKiernan, Fenech, Fox and Stewart (2017) the weakest of the 3 ligaments is the ATFL ligament and is involved in almost all lateral ankle sprains. 50% to 75% of the time, CFL is involved, and PTFL is involved in less than 10% (McKiernan, Fenech, Fox and Stewart, 2017). Ferran and Maffulli (2006) states that the most common mechanism of injury is inversion, plantar ﬂexion, and internal rotation. Due to the medial malleolus being relatively short and the ankles natural tendency to go into inversion instead of eversion, normally results in lateral ankle sprains (Ferran and Maffulli, 2006).

The knee to wall test tests for ankle mobility. It is an easy way to check ankle dorsiflexion range of motion, or lack of it. Ankle dorsiflexion is the movement of the foot being draw up towards the leg (Soames, Palastanga and Richardson, 2019). The maximum range of ankle dorsi flexion is 30o (Soames, Palastanga and Richardson, 2019). As individuals age their range of movement decreases gradually. Ankle dorsiflexion is used in many everyday activities such as walking, putting shoes on and walking up and down stairs (Soames, Palastanga and Richardson, 2019).

It is hypothesised that previously sustained lateral ankle sprains will affect the knee to wall test result due to ankle dorsiflexion being restricted. Lateral ankle sprains restrict the ankles dorsiflexion range of movement, limiting the knee to wall test. 


Method

Participants
The participants were 14 Sports Therapy students, from various sporting backgrounds. The ages ranged from 19 to 40 within the group. 6 females and 8 males participated in the study, allowing a comparison between genders to take place. 3 out of the 14 participants confirmed that they had previously sustained a lateral ankle sprain through sporting activities. All participants were advised if any pain was to occur during the test that they could withdraw at any time.

Design
The independent variable during the assessment was the distance the participant was away from the wall, and the dependent variable was the participants ability to touch the wall without their heel lifting of the floor while the knee to wall was performed. During the assessment the control variable was to make sure that the participants knees were moving forward over the centre toe and that it was not drifting inwards causing the navicular to drop. 

Protocol
To begin all participants followed the exact same protocol and the same tester tested every participant that took part in the test. A tape measure or ruler was placed against the wall starting at 0 in order to measure how far the participants foot was away from the wall.
1. The participant was asked to stand facing the wall with no shoes or socks on. 
2. They were then asked to take themselves down into a kneeling lunge position with the toes of their front leg making contact with the wall. 
3. The participant was then asked to lunge forward, making sure their knee travels over their centre toe, to see if their able to touch the wall with their front knee without lifting their heel of the floor. The participant was asked to make sure their knee travels over their centre toe because if the knee drifts inwards, this causes the navicular to drop and the participant would be able to get further away from the wall, providing false results.
4. If the participant was able to successfully touch the wall without lifting their heel off the ground, the participant was then asked to move a little further away from the wall and try to touch the wall again. 
5. Steps 3 & 4 were repeated until the participant could no longer touch the wall without lifting their heel off the floor.
6. Once the participant had reached their maximum distance, their distance was noted down and the stages were repeated on the opposite ankle.






Results

	
	Knee to Wall (cm)
	Previous lateral ankle sprain
	Sport 
	Sporting activity

	Participant
	Gender
	R
	L
	R
	L
	Yes/No
	

	1
	F
	9.5
	8.0
	N
	N
	Yes
	Triathlon

	2
	F
	18.0
	18.0
	N
	N
	Yes
	Netball

	3
	F
	11.0
	7.5
	N
	N
	Yes
	Hockey

	4
	F
	12.5
	12.5
	N
	N
	Yes
	Rugby

	5
	M
	3.0
	5.5
	Y
	N
	Yes
	Running

	6
	M
	8.0
	7.0
	N
	N
	Yes
	Triathlon

	7
	M
	12.5
	10.0
	Y
	Y
	Yes
	Football

	8
	M
	10.5
	10.0
	N
	N
	Yes
	Rugby

	9
	M
	8.5
	10.0
	N
	N
	Yes
	Rugby

	10
	M
	8.5
	8.0
	N
	N
	Yes
	Weightlifting

	11
	F
	6.0
	7.5
	N
	N
	No
	-

	12
	F
	5.0
	5.0
	N
	N
	Yes
	Cycling

	13
	M
	3.0
	5.0
	Y
	Y
	Yes
	Rugby

	14
	M
	8.0
	6.0
	N
	N
	No
	-


Table 1: Results of 14 sports therapy students’ knee to wall test with the addition of previous lateral ankle sprains and their sporting activity.

Table 1 presents the participants from 1 to 14, with the females highlighted in pink and the males highlighted in green. The participants that had previously sustained a lateral ankle sprain were highlighted in red so that they could be clearly distinguished. The results in table 1 provide information that participants 5, 7 and 13 have previously sustained lateral ankle sprain injuries. When looking at participant 5 and 13 both their knee to wall tests are lower than the rest of the students’ tests, but participant 7 still has a considerably high knee to wall test. Participants 5 and 13 both demonstrate that due to sustaining a lateral ankle sprain, their ankle dorsiflexion has been restricted in comparison to the other participants who haven’t previously sustained a lateral ankle sprain. Also, all three participants that had previously sustained a lateral ankle sprain participate in sporting activities. 



Discussion

According to Hertel (2000), diminished ankle dorsiflexion following a lateral ankle sprain is thought to contribute to functional instability. When the ankle is in full dorsiflexion the talocrural joint is in its closed pack position, meaning when the ankle is not in full dorsiflexion the talus is able to internally rotate and invert more (Hertel, 2000). This excess motion may affect individuals with diminished dorsiflexion as lateral ankle sprains are more likely to reoccur (Hertel, 2000). This information provides support to the results collected, as participants that sustained a lateral ankle sprain had diminished ankle dorsiflexion in comparison to the participant who had not sustained one. As hypothesised, previously sustained lateral ankle sprains did have an effect on the knee to wall test result due to the participants ankle dorsiflexion being restricted. The participants that had previously sustained the lateral ankle sprain had lower knee to wall results in comparison to the other participants due to a functional instability where they had restricted dorsiflexion. Also, as stated by McKiernan, Fenech, Fox and Stewart (2017), lateral ankle sprains are the most common injuries encountered during sporting activity. When looking at the results, all participants that had previously sustained a lateral ankle sprain were all sporting athletes that allow exposure for the injury to occur. For example, one of the participants who had sustained a lateral ankle sprain was a football player. This participant had sustained a lateral ankle sprain in both left and right ankles, possibly due to the fact that football players repetitively get tackled and ankles become week, exposing them to possible ankle sprains.

Conclusion

All participants successfully participated in the study providing a range of results. There was an apparent difference in results with the participants that had previously sustained a lateral ankle sprain compared to the participants who had not. Evidence was provided that previously sustained lateral ankle sprains do have an effect of the knee to wall test.
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