Inter-limb Asymmetries: 
The Need for an Individual Approach to Data Analysis

ABSTRACT 
It has been shown that the magnitude of inter-limb asymmetries varies depending on the test selected; however, literature relating to whether asymmetries always favour the same limb is scarce. The aim of the present study was to determine whether inter-limb asymmetries always favoured the same side for common metrics across unilateral strength and jumping-based tests. Twenty-eight recreational sport athletes performed unilateral isometric squats, single leg countermovement jumps (SLCMJ) and single leg broad jumps (SLBJ) with asymmetries in peak force compared across all tests, and eccentric and concentric impulse asymmetries compared between jumps. Mean asymmetries for all tests were low (≤ -5.3%) and all inter-limb differences for jump tests favoured the left limb, whilst asymmetries during the isometric squat favoured the right limb. Despite the low mean asymmetry values, individual data highlighted substantially greater differences. Levels of agreement for asymmetries were computed via the Kappa coefficient and ranged from slight to substantial (< 0.01 – 0.79), although concentric impulse asymmetries for jump tests was the only comparison to result in substantial levels of agreement. With asymmetries rarely being present on the same side across tests, these results show that a more individual approach to reporting asymmetries is required, which should help practitioners when designing targeted training interventions for their reduction. 
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INTRODUCTION 
Inter-limb asymmetries refers to the concept of the performance of two limbs not being equal (3,21) and have been a popular source of investigation in recent years. Historically, many studies have highlighted the prevalence of inter-limb asymmetry across a range of tests such as the back squat (1,24,33), isometric squats or mid-thigh pulls (10,14,15), and jumping-based tasks (2,20,28,31). Although interesting, their prevalence alone does little to enhance our understanding of whether these differences should be corrected during training. More recently, studies have aimed to investigate whether such asymmetries are detrimental to physical or sports performance (6) with equivocal findings. For example, Hart et al. (15) showed that asymmetries in strength of ~8% were associated with reduced kicking accuracy, whilst Dos’Santos et al. (10) reported no association between strength asymmetries (~13%) and performance during the 505 change of direction speed test. Similarly, Dos’Santos et al. (11) reported no association between single and triple leg hop asymmetries and change of direction speed (CODS) performance, although it should be noted that the reported inter-limb differences of ~7% can be considered small (6). In contrast, Bishop et al. (4) showed that both vertical and horizontal asymmetries were associated with reduced jump (r = -0.47 to -0.56) and sprint (r = 0.49 to 0.59) performance in elite youth female soccer players. Consequently, this lack of agreement highlights the need for further research. 
The majority of literature relating asymmetries to physical performance measures have used jump tests to quantify the asymmetry component (4,11,18,26,27). Inter-limb differences from horizontal jumping (such as single, triple, and crossover hop tests) have reported asymmetries of 6-7% (4,11,30). When vertical asymmetries have been assessed via a single leg countermovement jump (SLCMJ), these differences have been shown to be significantly greater than horizontal tests (4,26,29), with values > 10% common for this test. Finally, the use of drop jumps has highlighted individual asymmetry values > 50% (28) in healthy adult populations; thus, the available body of evidence would suggest that the magnitude of asymmetries are test-specific. 
In addition to this varying magnitude, recent studies have displayed individual athlete asymmetry data highlighting that both the left and right (4,27) or dominant and non-dominant limbs (11,13) have the potential to score higher during jump testing. Despite these recent findings, to the authors’ knowledge, no studies to date have used this approach to specifically examine if the levels of agreement in asymmetry (right versus left) is consistent across multiple tests. For example, if peak force (PF) data was obtained during two different types of unilateral jumps, such as a SLCMJ and single leg broad jump (SLBJ); would the same limb always record the larger peak force value despite the tests being different. Therefore, the aim of the present study was to assess if inter-limb asymmetries consistently occurred on the same limb during unilateral strength and power tests. When reporting inter-limb differences, it was hypothesised that both the magnitude and side which favoured the asymmetry would be test and metric-specific, and highly individual in nature, justifying the need for an individual approach to data analysis. 

METHODS 
Experimental Approach to the Problem
The present study required subjects to partake in two sessions. The first visit was for test familiarisation. Subjects were provided with the relevant test instructions and the opportunity to practice each assessment until they reached a satisfactory level of technical competence during each test (established by an accredited strength and conditioning coach). Data collection took place on the second visit. Subjects performed three trials on each limb for the following tests: unilateral isometric squats, SLCMJ and SLBJ on a single force platform (PASPORT force plate, PASCO Scientific, California, USA) sampling at 1000 Hz. Test order was randomized so as to negate any potential learning effects. 

Subjects
Twenty-eight recreational sport athletes (age = 27.29 ± 4.6 years; mass = 80.72 ± 9.26 kg; height = 1.81 ± 0.06 m) volunteered to take part in this study. A minimum of 27 participants was determined from a priori power analysis using G*Power (Version 3.1, University of Dusseldorf, Germany) implementing statistical power of 0.8 and a type 1 alpha level of 0.05 which has been used in comparable literature (10). Inclusion criteria required all participants to have a minimum of one year of resistance training experience. In addition, participants were excluded from the study if they had a history of lower body injury or were injured at the time of testing. Participants were required to complete informed consent forms to demonstrate that they were willing and able to undertake all testing protocols. Ethical approval was granted from the Research and Ethics Committee at the London Sport Institute, Middlesex University. 

Procedures
A standardised dynamic warm up was conducted prior to each session consisting of dynamic stretches to the lower body (such as multi-planar lunges, inchworms, and ‘world’s greatest stretch’), in addition to three practice trials at 60, 80, and 100% perceived effort. Two minutes of rest was provided after the final warm up trial before undertaking the first test. It should be noted that although additional metrics could be quantified from the force platform, only comparable metrics across tests were computed given the focus of this study was to establish asymmetry side consistency across the different tests. Finally, although test order was randomised, trials were always conducted on the left limb first. 

Unilateral Isometric Squat. A custom built ‘ISO rig’ (Absolute Performance, Cardiff, UK) was used for this test protocol. A goniometer was used to measure ~140° of hip and knee flexion (14) for each participant, with full extension of the knee joint equalling 180°. The fulcrum of the goniometer was positioned on the lateral condyle of the femur. The stabilisation arm was lined up along the line of the fibula (in the direction of the lateral malleolus) and the movement arm was lined up with the femur (pointing towards the greater trochanter at the hip). The non-stance limb was required to hover next to the working limb, so as to try and keep the hips level during the isometric squat action; thus, aiding balance and stability. Once in position, participants were required to remain motionless for 2-seconds, without applying any upwards force (which was verified by manual detection of the force-time curve in real time). Each trial was then initiated by a “3, 2, 1, Go” countdown and participants were instructed to try and extend their knees and hips by driving up as “fast and hard as possible” (10) against the bar for three seconds. PF was recorded and was defined as the maximum force generated during the test and reported as absolute values. 

Unilateral Countermovement Jump. Participants were instructed to step onto the force plate with their designated test leg with hands placed on hips which were required to remain in the same position for the duration of the test. The jump was initiated by performing a countermovement to a self-selected depth before accelerating vertically as explosively as possible into the air (34). The test leg was required to remain fully extended throughout the flight phase of the jump before landing back onto the force plate as per the set up. The non-test leg was flexed at the hip to ~90° for the duration of each trial. Each trial was separated by 60 seconds of rest. Recorded metrics for each trial included PF (propulsive), eccentric and concentric impulse, with definitions for their quantification conducted in line with suggestions by Chavda et al. (7). Peak propulsive force was defined as the maximum force output during the propulsive phase of the jump. Eccentric impulse was defined as the force exerted multiplied by the time taken to produce it during the eccentric braking phase of the jump. Concentric impulse was defined as the force multiplied by the time taken to produce it during the concentric propulsion phase of the jump (7).  

Unilateral Broad Jump. Participants stood on the force plate with their designated test leg and hands placed on their hips. The jump was initiated by performing a countermovement to a self-selected depth before jumping forward as far as possible (34). The fronts of the participants’ shoes were placed on the edge of the force plate (without going over) so that the edge of the force plate also served as 0 cm. The tape measure (which was fixed to the floor) ran perpendicular to the force plate for distance to be measured from the heel of the landing foot. Participants were required to “stick the landing” and avoid toppling forward, otherwise trials were excluded and subsequently retaken after a 60-second rest interval. Recorded metrics included PF, eccentric and concentric impulse respectively. 

Statistical Analyses
Initially all force-time data were exported to Microsoft Excel™, expressed as means and standard deviations (SD), and later transferred into SPSS (V.24, Chicago, IL, USA) for additional analyses. Within-session reliability was quantified for each metric in both test sessions using the coefficient of variation (CV: SD[trials 1-3]/average[trials 1-3]*100) and intraclass correlation coefficient (ICC) with absolute agreement. CV values < 10% were deemed acceptable (9) and ICC values were interpreted in line with suggestions by Koo and Li, (22) where scores > 0.9 = excellent, 0.75-0.9 = good, 0.5-0.75 = moderate, and < 0.5 = poor. Noting that asymmetries may favour either the left or right limbs, a Kappa coefficient was calculated to determine the levels of agreement between asymmetries for a common metric across two tests (8). This method was chosen because the Kappa coefficient describes the proportion of agreement between two methods after any agreement by chance has been removed (8). In addition, only metrics that were common across more than one test were used for this statistic (e.g., PF for all tests). Intuitively, this made sense given that asymmetries have been shown to be both task and metric-specific (4,26,27,28,29). Kappa values were interpreted in line with suggestions from Viera and Garrett (35), where 0.01-0.20 = slight, 0.21-0.40 = fair, 0.41-0.60 = moderate, 0.61-0.80 = substantial, and 0.81-0.99 = almost perfect. Finally, inter-limb asymmetries were quantified as a percentage difference between limbs (from best trials) using the formula proposed by Bishop et al. (4). Given that the quantification of asymmetry was focused on percentage difference between limbs, no reference value was required (4). In addition, it has been suggested that the easiest way to utilise this formula is in Microsoft Excel™ (4); thus, a modification was made via the use of an ‘IF function’ (Equation). Consequently, if an asymmetry score was positive, the right limb had the largest score between limbs and vice versa for a negative asymmetry outcome (19). 

Equation: ((100/(maximum value))*(minimum value)*-1+100)*IF(left<right,1,-1) 

RESULTS 
Mean values, asymmetries, and reliability data are presented in Table 1. Results showed moderate to excellent reliability (ICC) and acceptable consistency (CV) for each test and metric. Levels of agreement for inter-limb asymmetry scores were calculated using the Kappa coefficient and are shown and described in Table 2. Results showed slight to fair levels of agreement (range = -0.34 to 0.32) for all comparisons with the exception of concentric impulse between the SLCMJ and SLBJ (0.79) which showed substantial levels of agreement. Individual asymmetry values for PF (across all tests) are shown in Figure 1, and for eccentric and concentric impulse for the SLCMJ and SLBJ in Figure 2. It has been suggested that asymmetries may only be ‘real’ if greater than the test variability (3,5,12), which in this study is represented by the CV value. Thus, the reader is encouraged to pay particular attention to Figures 1 and 2 where the asymmetry bars surpass the dotted line (which represents the largest CV value for those given metrics). 

*** INSERT TABLES 1-2 ABOUT HERE ***
*** INSERT FIGURES 1-2 ABOUT HERE ***

DISCUSSION
The aim of the present study was to show whether inter-limb asymmetries were favoured for the same limb during the unilateral isometric squat, SLCMJ and SLBJ tests. Test reliability was generally good to excellent; however, levels of agreement for measures of peak force, eccentric and concentric impulse across tests was poor, with the exception of concentric impulse between the SLCMJ and SLBJ. This was also represented by individual asymmetry analyses (Figures 1-2). These data indicate that asymmetries are test-specific, highly individual in nature, and rarely favour the same limb when comparing across tests. 
Mean scores, mean asymmetry, and reliability data are presented in Table 1. When asymmetry values are considered, previous research has suggested that ~10% might be considered a potential threshold where reductions in performance (6) and heightened injury risk occur (23,32). Therefore, mean asymmetry values in the present study can be considered small. Of note though (and although these mean values are small), it is interesting to see all jumping-based asymmetry values favour the left limb (as represented by negative scores) and the isometric squat favouring the right limb (positive asymmetry outcome). Thus, the asymmetry values alone highlight how one limb may be favoured over the other from task to task. Although somewhat anecdotal, it is plausible that the majority of subjects’ right limb was their dominant (often defined by the preferred kicking limb) (15,16,17), which has been shown to be outperformed by the non-dominant limb in previous research (13,15). However, due to the wide range of sporting experience from the present sample and the calculation of asymmetry focused on a percentage difference at a given time point, no reference value (i.e., dominant vs. non-dominant) was defined. 
Table 2 shows the results of the Kappa agreement between metric analysis. The Kappa coefficient describes the proportion of agreement between two methods after any agreement by chance has been removed (8). In the present study, PF was a common metric across all tests; thus, asymmetry values were comparable (Figure 1). Noting that the present study aimed to determine how common it was for asymmetries to be present on the same limb, the Kappa values highlight slight to fair levels of agreement for PF asymmetries. For example, if an asymmetry was favoured on the right limb during the SLCMJ, it was likely that the right limb was not favoured during the isometric squat (Kappa = 0.04) or SLBJ (Kappa = 0.05), remembering that this statistic removes the possibility that this agreement may have occurred by chance. Where jumps were concerned, eccentric and concentric impulse metrics were comparable; thus, asymmetry scores for these metrics were compared (Figure 2). Of note, a comparison between concentric impulse across both jumps showed substantial levels of agreement, indicating that asymmetries for this metric were often present on the same side. This may indicate that a similar strategy was adopted prior to take off regardless of whether the focus was maximal jump height or distance. As a result, asymmetries often appear to be affected in the same way for this metric during vertical and horizontal jumping tasks. When all other comparisons were drawn for impulse asymmetries, slight to fair levels of agreement were present, again highlighting the individual nature of asymmetries across tests. This is in agreement with previous research (4,29), although to the authors’ knowledge, levels of agreement in respect to asymmetries are limited to date (24,25). These results demonstrate the changing nature of asymmetries from test to test, and highlights the need for a more individual approach to data analysis.  
Individual asymmetry data for PF and eccentric and concentric impulse measures are shown in Figures 1 and 2 respectively. The largest mean asymmetry value for any test was -5.3%; however, it is clear from both figures that many individual asymmetry values greatly surpassed this. It was not uncommon for asymmetries to be > 10% across all tests with some individuals demonstrating values between 20-30%. If proposed thresholds of ~10% are to be accepted as cut-offs where reduced performance (6) and increased risk of injury are present (23,32), then Figures 1 and 2 also clearly show that many individuals may require training interventions to minimise these differences. In addition, previous literature has suggested that asymmetries should be reported within the context of test variability (CV) so as to determine whether the between-limb difference is outside the associated error of the test (3,4,12). Noting that multiple CV scores exist, the authors chose to represent the greatest CV value for each metric as a proposed threshold (as represented by the dotted lines on Figures 1 and 2) to identify when inter-limb differences fell outside this value. When this is considered, it is again clear that many individuals showed substantial asymmetries in PF (Figure 1) and impulse metrics (Figure 2) as represented by bars surpassing the dotted lines. If mean asymmetry values were interpreted alone, this would not depict the full story of how imbalanced some individuals are; thus, individual data analyses for side-to-side differences appears critical to further our understanding of this concept. 
Despite the aforementioned results, readers should be mindful of a couple of limitations. Firstly, the present study used recreational sport athletes; thus, these findings cannot be attributed to elite athlete populations. Furthermore, the very premise of this paper highlights that asymmetries are both task and metric-specific, suggesting that interpreting mean data is somewhat limited. Secondly, this study used a force platform to gather data relating to asymmetries. Although this is not a limitation, it is worth acknowledging that not all practitioners will have access to this equipment. Therefore, an alternative strategy to determine whether asymmetries are favoured for the same limb is required for practitioners governed by smaller budgets. As such, previous work from Bishop et al. (4) used the SLCMJ, single leg hop, triple hop, and crossover hop for distance tests to show the changing nature of asymmetries between tasks. Practitioners who cannot access force platforms could consider such tests to determine whether asymmetries are favoured for the same side during outcome measures such as jump height and distance. 
In summary, the results of the present study show that the levels of agreement for asymmetries being present on the same side are quite low and highlights the changing nature of inter-limb differences across tests. In addition, individual asymmetry scores were vastly different to mean values for all metrics and highlights the necessity for a more individualised approach to asymmetry analysis and will likely provide a more complete picture of the presence of inter-limb differences. 

PRACTICAL APPLICATIONS
The findings from the present study highlight that asymmetries vary across commonly used strength and jumping-based tests and that the same side is also rarely favoured. As such, practitioners should always consider the individual nature of asymmetries when interpreting data relative to these side-to-side differences. If the mean values alone were used for interpretation, it would suggest that no action would be needed to correct the existing between-limb differences. However, individual asymmetry scores were vastly different and this type of analysis may offer practitioners the chance to implement training interventions to reduce these side-to-side differences on a more individual level. Noting that individualized training programmes can be a challenge when working with large groups of athletes (i.e., in a team sport environment), assessing individual athlete data in respect to asymmetries offers practitioners a viable method of establishing which athletes may require additional exercises to their existing training programme, in an attempt to optimise physical performance and reduce the risk of future injury. 
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Table 1: Mean performance data ± standard deviations (SD), asymmetry data, and reliability data for isometric squat, countermovement, and broad jump metrics. 
	Test/Metric
	Mean ± SD 
	Mean Asymmetry (%)
	CV
(%)
	ICC
(95% Confidence Intervals)

	Iso PF (L)
Iso PF (R)
	1597 ± 438 N
1595 ± 397 N
	0.8

	5.4
5.7
	0.94 (0.88-0.97)
0.93 (0.87-0.96)

	SLCMJ PF (L)
SLCMJ PF (R)
SLCMJ EI (L)
SLCMJ EI (R)
SLCMJ CI (L)
SLCMJ CI (R)
	863 ± 204 N
831 ± 182 N
70 ± 17 N∙s
67 ± 17 N∙s 
152 ± 21 N∙s
150 ± 20 N∙s 
	-3.4

-4.2

-1.6

	5.8
5.3
8.7
9.1
3.3
4.1
	0.89 (0.80-0.94)
0.93 (0.87-0.96)
0.89 (0.81-0.95)
0.83 (0.71-0.91)
0.92 (0.86-0.96)
0.81 (0.69-0.90)

	SLBJ PF (L)
SLBJ PF (R)
SLBJ EI (L)
SLBJ EI (R)
SLBJ CI (L)
SLBJ CI (R)
	732 ± 156 N
722 ± 159 N
59 ± 19 N∙s 
56 ± 17 N∙s
104 ± 17 N∙s 
102 ± 14 N∙s 
	-1.4

-5.3

-1.4
	8.7
9.3
11.9
11.1
7.3
8.8
	0.75 (0.59-0.86)
0.80 (0.66-0.89)
0.85 (0.74-0.92)
0.87 (0.77-0.93)
0.69 (0.51-0.83)
0.66 (0.47-0.81) 

	[bookmark: _GoBack]CV = coefficient of variation, ICC = intraclass correlation coefficient, Iso = isometric, SLCMJ = single leg countermovement jump, SLBJ = single leg broad jump, PF = peak force, EI = eccentric impulse, CI = concentric impulse, L = left, R = right, N = newtons, N∙s = newton seconds. 







Table 2: Kappa values and descriptive levels of agreement between the favored and non-favored sides for peak force, and eccentric and concentric impulse metrics across common tests. 
	Test Methods
	Kappa Coefficient
	Level of Agreement

	Peak Force: 
Iso Squat – SLCMJ
Iso Squat – SLBJ
SLCMJ – SLBJ 
	
0.04
-0.34
0.05
	
Slight
Fair
Slight

	Impulse: 
SLCMJ Ecc – SLBJ Ecc 
SLCMJ Con – SLBJ Con
SLCMJ Ecc – SLCMJ Con
SLBJ Ecc – SLBJ Con
SLCMJ Ecc – SLBJ Con
SLBJ Ecc – SLCMJ Con
	
0.32
0.79
0.07
< 0.01
0.21
-0.25
	
Fair
Substantial
Slight
Slight
Fair
Fair

	Iso = isometric, SLCMJ = single leg countermovement jump, SLBJ = single leg broad jump, Ecc = eccentric, Con = concentric


















Figure 1: Individual asymmetry data for peak force (PF) during the isometric squat (ISO Squat), single leg countermovement jump (SLCMJ), and single leg broad jump (SLBJ). Note: above the line indicates raw score is greater on the right limb and below the line indicates raw score is greater on the left limb. Dashed lines indicate largest coefficient of variation value for all PF measures.
 

Figure 2: Individual asymmetry data for eccentric (ECC) and concentric (CON) impulse (Imp) during the single leg countermovement jump (SLCMJ) and single leg broad jump (SLBJ) tests. Note: above the line indicates raw score is greater on right limb and below the line indicates raw score is greater on left limb. Dashed lines indicate greatest coefficient of variation value for either eccentric or concentric impulse measures. 
ISO Squat	0.32774440316211439	4.6658243920222873	-4.9186634425148412	1.6561923590938648	-4.5534403852132499	11.12688504283318	-1.3702002908741093	4.6901164605822174	13.215675269812138	0.85494298693809867	-1.3858734756956039	17.701127705379378	-14.350092067149788	-18.699847638395127	14.086292501094135	5.832582831682231	-18.695294565364179	7.5119695376542808	2.4196497021878827	-10.215020125550069	3.6842885521985238	-10.127893205952162	13.247554468652737	-10.20521766400752	-11.589643985615865	-0.36182394141066254	25.936084080262418	0.67126841999294129	SLCMJ	-10.217113665389519	10.701107011070107	-11.312849162011176	0.97402597402597735	-14.692787177203925	-6.8157614483493063	4.4339622641509351	-1.8439716312056618	-4.501607717041793	-1.4360313315926732	9.9720410065237672	2.3450586264656579	4.9450549450549488	-2.0449897750511212	-0.50505050505050519	-19.960604070912666	-12.951167728237792	4.4852191641182486	0.92348284960422689	-14.903299203640501	-8.1730769230769198	11.267605633802816	-8.4994753410283295	-13.89496717724289	-5.3619302949061591	-6.063268892794369	-8.2698585418933561	7.6162215628090877	SLBJ	-14.16893732970027	-15.742397137745968	-24.549237170596399	8.7599544937428959	4.9562682215743337	-4.7999999999999972	8.7264150943396146	-9.2257001647446515	-11.822660098522178	-3.6666666666666714	23.560209424083766	-12.525667351129371	8.8737201365187701	27.560240963855421	7.8632478632478637	7.917888563049857	-6.4377682403433454	-16	2.6711185308848115	7.048984468339313	-23.767383059418464	-5.7909604519773978	-10.726256983240233	8.181818181818187	-17.773019271948613	20.045045045045043	5.918618988902594	-5.0188205771643624	
Asymmetry %




SLCMJ ECC Imp	-14.432989690721655	1.5873015873015959	2.4390243902439011	4.4117647058823479	-12.790697674418595	-11.594202898550719	-4.8387096774193594	-14.705882352941174	12	-9.8360655737704832	-6.25	0	-18.032786885245898	-1.3333333333333428	6.8965517241379359	-14	-20	-22.580645161290334	8.5365853658536537	-6.8965517241379359	-3.5714285714285694	-2.3809523809523796	-2.1739130434782652	-6.8627450980392126	-5.5555555555555571	13.793103448275872	13.725490196078439	-2.4691358024691397	SLBJ ECC Imp	-12.658227848101262	1.7543859649122879	4.8387096774193594	5.1282051282051242	-4.5454545454545467	-19.607843137254903	-3.5714285714285694	0	-7.4626865671641696	9.6153846153846132	-2.4390243902439011	3.6363636363636402	-27.659574468085111	-9.5238095238095326	-6.3829787234042499	-34.146341463414629	-14.81481481481481	11.764705882352928	-3.4883720930232442	-10.14492753623189	4.7619047619047592	-18.987341772151893	-23.275862068965523	2.4096385542168548	9.5238095238095326	1.6129032258064626	17.460317460317469	-22.666666666666671	SLCMJ CON Imp	-20	-4.7999999999999972	0	-5.0724637681159379	-5.3892215568862412	-11.111111111111114	2.1739130434782652	-6.849315068493155	0	-5.0724637681159379	6.3999999999999915	-0.7142857142857082	-3.0674846625766889	16.770186335403736	0	-10.614525139664806	-14.925373134328353	10.759493670886073	8.724832214765101	-4.7904191616766525	-3.1446540880503164	1.5706806282722567	0.61349693251533211	-10.326086956521749	20.418848167539267	-1.2422360248447291	-1.4925373134328339	-2.1276595744680833	SLBJ CON Imp	-21.98581560283688	5.0632911392405049	2.3529411764705799	-11.214953271028037	-5.0505050505050377	-1.7857142857142776	2.7272727272727337	-8.6538461538461462	5.6818181818181728	-15.306122448979593	11.666666666666657	3.0927835051546424	-10.15625	14.953271028037378	0	-0.97087378640776478	-16.34615384615384	4.50450450450451	17.204301075268816	-9.4202898550724683	-14.42307692307692	1.7699115044247691	16.326530612244895	0	19.298245614035096	-6.0869565217391397	-15.555555555555557	-7.9365079365079367	
Asymmetry %




