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Abstract 

The purpose of this study was to examine the inter-rater reliability (IRR) of a new evidence-

based classification system for Para Va’a. Twelve Para Va’a athletes were classified by three 

classifier teams consisting of a medical and technical classifier each. IRR was assessed by 

calculating intra-class correlation for the overall class allocation and total scores of trunk, leg 

and on-water test batteries and by calculating Fleiss kappa and percentage of total agreement 

in the individual tests of each test battery. All classifier teams agreed with the overall class 

allocation of all athletes and all three test batteries exhibited excellent IRR. At a test level, 

agreement between classifiers was almost perfect in 14 tests, substantial in four tests, moderate 

in four tests and fair in one test. The results suggest that a Para Va’a athlete can expect to be 

allocated to the same class regardless of which classifier team conducts the classification. 
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Introduction 1 

Para Va’a is a canoeing sport performed in a Polynesian outrigger canoe, propelled by a single 2 

blade paddle on flat or open water, by athletes with physical impairments. Para Va’a makes its 3 

debut as a Paralympic sport at the Tokyo 2020 Paralympic Games after the International 4 

Paralympic Committee (IPC) in 2018 approved the sport’s new sport-specific evidence-based 5 

classification system. The system was created in collaboration with international classifiers 6 

from the International Canoe Federation (ICF) and is based upon research undertaken by Rosén 7 

et al. (2019). In the Paralympic Para Va’a event athletes with the eligible impairment types of 8 

limb deficiency, impaired passive range of motion and impaired muscle power affecting trunk 9 

and/or legs will compete on flat water over 200 m. The Para Va’a classification involves a 10 

medical and a technical assessment performed by a classifier team including a medical and a 11 

technical classifier. The medical assessment consists of a trunk and a leg test battery and the 12 

technical assessment consists of an on-water test battery. The summarised results from all test 13 

batteries are used to allocate the athletes one of three classes: Va’a level 1 (VL1), Va’a level 2 14 

(VL2) or Va’a level 3 (VL3). Athletes competing in VL1 have the most severe impairment and 15 

athletes competing in VL3 have the least severe impairment 16 

(https://www.canoeicf.com/classification). 17 

In addition to having evidence-based systems, it is also important that the 18 

classification systems are reliable. If classifiers are classifying athletes with similar 19 

impairments inconsistently, then the credibility of the classifiers and the classification system 20 

becomes flawed. Two sports have examined the inter-rater reliability (IRR) of tests used in their 21 

classification: wheelchair rugby and Nordic sit-skiing (Altmann, Groen, van Limbeek, 22 

Vanlandewijck, & Keijsers, 2013; Pernot, Lannem, Geers, Ruijters, Bloemendal & Seelen, 23 

2011 respectively). The agreement between the classifiers were substantial for both systems, 24 

https://www.canoeicf.com/classification
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however, a few athletes were allocated to different classes by different classifiers (Altmann et 25 

al., 2013; Pernot et al., 2011).   26 

Most of the Paralympic sports that are currently included in the Paralympic Games 27 

use classification tests which require limited equipment, are mainly scored using an ordinal 28 

scale and can be used by classifiers all around the world (Beckman, Connick & Tweedy, 2017; 29 

Tweedy, Connick & Beckman, 2018). Manual muscle tests (MMT) are therefore commonly 30 

used in medical assessments to assess impairments affecting muscle strength (Tweedy, 31 

Williams & Bourke, 2010; Beckman et al., 2017). One of the disadvantages of using MMT for 32 

classification is the difficulty in achieving acceptable reliability (Tweedy & Vanlandewijck, 33 

2011; Beckman et al., 2017). To improve validity, reliability and utility of MMT in 34 

classification, Tweedy et al. (2010) suggested that the MMT should be modified by, for 35 

example, only assessing movements that are important for performance in the sport and 36 

changing the reference range of movement (ROM) from anatomical to sport-specific.   37 

Out of the three classification test batteries for Para Va’a, the leg test battery has 38 

the closest resemblance to MMT (Hislop & Montgomery, 1995). All of the classification test 39 

batteries have however been developed by taking into consideration the recommendations from 40 

Tweedy et al. (2010). The Para Va’a classification test batteries therefore incorporate several 41 

different individual tests which all assess movements that are important for performance in the 42 

sport, in sport-specific ROM (Rosén et al., 2019). Being able to flex, bend and rotate the trunk 43 

and flex and extend the hip, knee and ankle is related to producing a higher force during Va’a 44 

paddling (Rosén et al., 2019). The leg tests therefore examine the athlete’s abilities to flex and 45 

extend the hip, knee and ankle joints and the tests included in the trunk test assess the athlete’s 46 

ability to flex, extend, rotate and laterally bend the trunk whilst seated. Additionally, the on-47 

water tests assess the athlete’s abilities to rotate and flex the trunk and actively move the legs 48 
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in their sport-specific set-up during paddling on-water. As opposed to the 0 to 5 scale used in 49 

MMT, all tests in the Para Va’a classification test batteries are scored on a 0 to 2 scale.  50 

Although the new Para Va’a classification tests have been developed using the 51 

recommendations by Tweedy et al. (2010), the tests and the system are new and their reliability 52 

must be examined. The overall aim of the study was therefore to examine the IRR of the new 53 

Para Va’a classification system. The specific  purposes of the study were to examine the IRR 54 

in the: a) overall class allocation, b) total score of the trunk, leg and on-water test batteries and 55 

c) individual tests in the trunk, leg and on-water test batteries. 56 

 57 

Method  58 

Participants 59 

Six internationally level 5 certified medical (3 females, all registered physiotherapists) and 60 

technical (2 males and 1 female, all with canoe coaching experience and/or experience as a 61 

canoe athlete) Paracanoe classifiers participated in the study. The six classifiers had 6 ± 3 years 62 

of experience with a range of experience of 3 to 9 and 2 to 9 years for the medical and technical 63 

classifiers, respectively. Twelve Para Va’a athletes (8 males and 4 females: 35 ± 9 years, 72 ± 64 

15 kg, 1.73 ± 0.13 m) with an international competition experience of 4 ± 2 years, from four 65 

different countries also volunteered to participate in the study. The athletes had the eligible 66 

impairment types of impaired muscle power (health conditions: spinal cord injury or similar 67 

(N=4), transverse myelitis (N=1), polio (N=1) or spina bifida (N=1)), impaired passive range 68 

of movement (health condition: osteogenesis imperfecta (N=1)), and limb deficiency (health 69 

condition: bilateral leg amputation (N=1), unilateral leg amputation (N=3)). The athletes were 70 

recruited by sending an email to all European national federations with registered Paracanoe 71 

athletes and by posting information about the study on the ICF webpage. The inclusion criteria 72 

for the athletes were that they competed at an international level and had an impairment that 73 

deemed them eligible for competing in Para Va’a. Following verbal and written information 74 
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participants provided written consent and completed a health declaration form. Ethical approval 75 

for the study was granted by the Regional Ethical Committee, Stockholm, Sweden. 76 

 77 

Classification tests, minimal eligibility and class allocation 78 

The trunk test battery consisted of six trunk tests where the athlete sat on a treatment 79 

bench and the classifier assessed each athlete’s ability to perform trunk flexion, extension, 80 

rotation to the left and right and lateral flexion to the left and right (See supplementary material- 81 

Trunk test manual). The leg test battery consisted of 14 leg tests performed with or without 82 

resistance; bilateral hip, knee and ankle flexion and extension as well as unilateral leg press 83 

with both legs (See supplementary material- Leg test manual). Athletes with amputations did 84 

not wear their prosthesis/prostheses during the leg tests. The on-water test battery consisted of 85 

three tests, which evaluated each athlete’s ability to perform trunk flexion, trunk rotation and 86 

leg movement during paddling on-water at maximal intensity (See supplementary material- On-87 

Water test manual). The athletes used their preferred boat type and individual adaptations so 88 

that the boat set-up replicated what the athlete normally used during competition. Each test for 89 

the trunk, leg and on-water test batteries were scored on a 0 to 2 scale. The criteria for each 90 

score and test are defined in the test manuals (See supplementary material).    91 

The minimal eligibility criteria for Para Va’a are to have a: a) loss of 10 points or 92 

more on one leg or, b) loss of 11 points or more over two legs on the leg test battery, or c) loss 93 

of 5 points or more on the trunk test battery with an additional loss of 8 points or more on the 94 

leg test battery. The maximal possible score in the leg test that an athlete can have to be eligible 95 

for Para Va´a is therefore 18 points. In Para Va’a classification a conversion factor is applied 96 

to the total score of the trunk and on-water test batteries to reach the possible maximal score of 97 

18. The trunk test battery score is therefore multiplied by 1.5 and the on-water test battery score 98 

is multiplied by 3. Athletes who score 0 on all three test batteries are allocated to the VL1 class. 99 
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Athletes who score 15 or above on the trunk test battery are automatically allocated to the VL3 100 

class. If the athletes have a summarised score from all three test batteries of 28 or above, they 101 

are also allocated to the VL3 class. Athletes who have a summarised score from all three test 102 

batteries of 1-27 are allocated to the VL2 class. Further information about the classification 103 

process for Para Va’a can be found on the ICF webpage 104 

(https://www.canoeicf.com/classification). 105 

 106 

Data collection procedure 107 

Prior to the data collection detailed manuals for the tests were created together with the 108 

classifiers whom were members of the ICF’s Paracanoe classification sub-committee. The 109 

manuals contained instructions and pictures describing how the classifiers should perform each 110 

test and how to position, instruct and score the athletes. The manuals were sent to the 111 

participating classifiers four weeks prior to the data collection.  112 

The data collection was conducted over two days in Italy in April 2018. The 113 

classification process for the study followed the international Para Va’a classification standards 114 

and consisted of the trunk, leg and on-water test batteries previously described and also 115 

followed the same minimal eligibility criteria and class allocation definitions. As per standard, 116 

the classifiers were divided into three teams each comprised of a medical and technical 117 

classifier. The medical classifier was present at the technical classifier’s test and vice versa, 118 

within the same classifier team.  For the purpose of the study, each team classified each athlete 119 

once, thus all athletes were classified three times. Each classifier team was blinded to the 120 

evaluations and the scores of the other classifier teams. The medical evaluations took 121 

approximately 30 minutes per athlete and were conducted during day one and half of day two. 122 

After three athletes had been classified, each classifier team had 60 minutes to deliberate the 123 

scoring of the tested athletes. The technical evaluations were conducted during the other half 124 

https://www.canoeicf.com/classification
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of day two. All three classifier teams assessed one athlete at a time. All classification tests were 125 

filmed as per international Para Va’a classification standards; the technical classifiers filmed 126 

the medical tests and vice versa with a standard video camera (Sony RX100V, Tokyo, Japan). 127 

The technical tests also included filming the athlete close-up using an action camera (GoPro 128 

Hero5 black, San Mateo, CA, USA) mounted in front of the cockpit on the ama of the Va’a 129 

(GoPro Jaws mount, San Mateo, CA, USA). For the purpose of this study, the films could also 130 

be used by the research team if discrepancies were observed in class allocation of an athlete. If 131 

this was the case the research team could examine whether the different classifiers provided the 132 

athletes with the same instructions and whether the athletes performed consistently during all 133 

classifications.  134 

 135 

Statistics 136 

The statistical analysis was carried out in IBM SPSS statistics 25 (IBM, Armonk, NY, USA). 137 

The level of significance was set to p ≤ 0.05. The IRR for the total score of the leg, trunk and 138 

on-water test batteries and for the final class allocation was assessed using a two-way random, 139 

absolute agreement, single-measures intraclass correlation coefficient (ICC) to assess the 140 

degree that classifiers agreed in their classifications of the athletes. The guideline by Cicchetti 141 

(1994) was used for the interpretation of ICC where the level of clinical significance is excellent 142 

if ICC is between 0.75 and 1.00. For each individual test in all three test batteries, Fleiss kappa 143 

was calculated for each individual score (0, 1 and 2) and for the overall test. The guideline by 144 

Landis and Koch (1977) was used for the interpretation of Fleiss kappa where kappa <0.00 145 

corresponds to poor agreement, 0.00 to 0.20 slight agreement, 0.21 to 0.40 fair agreement, 0.41 146 

to 0.60 moderate agreement, 0.61 to 0.80 substantial agreement and 0.81 to 1.00 almost perfect 147 

agreement. 95 % confidence intervals (CI) are reported with the ICC and Fleiss kappa values. 148 

Percentage of total agreement was also calculated for all individual tests for each of the three 149 
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test batteries. The percentage of total agreement was calculated by dividing the number of 150 

athletes that all three classifiers were in agreement on with the total number of athletes (N=12) 151 

and multiplying with 100.  152 

 153 

Results  154 

Class allocation and total score  155 

All three classifier teams were in agreement in the class allocation of the 12 athletes resulting 156 

in an ICC of 1.00 (Table 1). Since there were no discrepancies in class allocation, the films 157 

obtained during the classifications were not used for further analyses. The total score for the 158 

trunk, leg and on-water test batteries showed excellent IRR with ICC values of 0.91 (95 % CI, 159 

0.78 to 0.97, p < 0.001), 0.99 (95 % CI, 0.97 to 1.00, p < 0.001) and 0.95 (95 % CI, 0.77 to 160 

0.97, p < 0.001), respectively (Table 1).  161 

 162 

****Table 1 near here**** 163 

 164 

Trunk tests   165 

Five of the six trunk tests had an overall Fleiss kappa of substantial to almost perfect agreement 166 

(Table 2). Furthermore, four of the six trunk tests had a total agreement of 60% or higher. The 167 

lowest overall Fleiss kappa for the trunk tests was in trunk extension, exhibiting a Fleiss kappa 168 

value of 0.31, which corresponds to fair agreement (Table 2). It was also in this task the lowest 169 

percentage of total agreement was seen (33%). The lowest Fleiss kappa was seen in trunk 170 

extension for score 1. This kappa value was, however, not significant (p > 0.05) meaning that 171 

the agreement between the classifiers is not better than would be expected due to chance.  172 

 173 

****Table 2 near here**** 174 
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 175 

Leg tests  176 

The leg tests showed, in general, the highest overall Fleiss kappa values, ranging from 0.55 to 177 

1.00 (Table 3). Furthermore, total agreement ranged from 83% to 100% meaning that the 178 

classifiers agreed in 10 out of 12 athletes or more for all of the leg tests. For left ankle plantar 179 

and dorsiflexion there were relatively low values of Fleiss kappa corresponding to moderate 180 

agreement in contrast to high percentages of total agreement (83%). Furthermore, the Fleiss 181 

kappa values for score 2 for the left plantar flexion and score 1 for the left dorsiflexion were 182 

not significant.  183 

 184 

****Table 3 near here**** 185 

 186 

On-water tests  187 

For the on-water tests the overall Fleiss kappa ranged from 0.42 to 0.91 (Table 4). The leg 188 

movement test had both the highest Fleiss kappa value corresponding to almost perfect 189 

agreement and the highest percentage total agreement (92%). The two trunk tests in the on-190 

water test battery had overall Fleiss kappa values corresponding to moderate agreement whilst 191 

the Fleiss kappa values for the individual scores ranged from poor to substantial agreement 192 

(Landis & Koch, 1977). Score 0 showed non-significant Fleiss kappa values for both the trunk 193 

tests. Furthermore, total agreement was the lowest in the two trunk tests, 58% and 50% for the 194 

trunk flexion and trunk rotation, respectively.  195 

 196 

****Table 4 near here**** 197 

 198 

Discussion 199 
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The aim of this study was to examine the IRR of the new evidence-based classification system 200 

for Para Va’a. The purposes were to examine the IRR in: a) the overall class allocation, b) the 201 

total score of the trunk, leg and on-water test batteries and c) the individual tests in the trunk, 202 

leg and on-water test batteries. As expected, the results showed that all the classifier teams (n 203 

= 3) were in agreement with the overall class allocation of the twelve athletes. To reach this 204 

outcome, the total scores of the trunk, leg and on-water test batteries all showed excellent 205 

reliability. On an individual test level the agreement between classifiers was almost perfect for 206 

14 tests, substantial for four tests, moderate for four tests and fair for one test.   207 

As previously mentioned, two sports have examined the IRR of their classification 208 

systems. Altmann et al. (2013) examined the IRR of a revised classification system for trunk 209 

impairment in wheelchair rugby during two sessions and Pernot et al. (2011) examined the IRR 210 

of a test-table-test used in classification of Nordic sit-skiing athletes. The IRR for the 211 

wheelchair rugby classification system was shown to be substantial with an overall Fleiss 212 

Kappa of 0.76 in the first session and 0.75 in the second session. Pernot et al. (2011) 213 

demonstrated a Spearman rank correlation coefficient of 0.95, which according to Altmann et 214 

al. (2013), corresponds to an overall Fleiss Kappa of 0.8. In contrast to our study, which showed 215 

an ICC of 1.00 for class allocation, the differences between the classifiers in these studies 216 

resulted in differences in class allocation. In the studies by Altmann et al. (2013) and Pernot et 217 

al. (2011) one individual test battery formed the basis for class allocation. In the Para Va’a 218 

classification system however, class allocation is based upon the results of three test batteries, 219 

which all demonstrated excellent reliability. Since three test batteries are used for class 220 

allocation, it allows for minor differences between classifiers without it affecting class 221 

allocation.   222 

All test batteries demonstrated ICC > 0.90 indicating excellent reliability. The 223 

reason for the high IRR in the test batteries may be due to the fact that they were developed by 224 
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following the previously mentioned recommendations from Tweedy et al. (2010). Even though 225 

these recommendations were intended for adaptation of MMT for classification, they also 226 

worked well as guidelines for developing classification tests in general. In addition to following 227 

these recommendations, changing the scale to a 0 to 2 scale instead of a 0 to 5 scale commonly 228 

used in MMT, may also be a reason for the high reliability in Para Va’a classification since the 229 

differences between the scores are more distinct. The application of MMT for classification 230 

purposes has previously been questioned (Connick, Beckman, Deuble & Tweedy, 2016; 231 

Tweedy, Beckman & Connick, 2014). This is primarily due to difficulties in achieving 232 

acceptable IRR (Beckman et al., 2017). Our results interestingly showed that the leg test battery, 233 

which is the test most closely resembling MMT, had the highest IRR. It has previously been 234 

shown that the reliability of MMT increases if the raters are well-trained in the tests and if the 235 

test descriptions are good (Escolar et al., 2001). The classifiers in this study were all 236 

experienced classifiers and had thorough training in these tests.  237 

The leg test battery did not only have the highest ICC value but also demonstrated 238 

in general the highest level of agreement between classifiers on an individual test level. Twelve 239 

of the fourteen leg tests exhibited overall Fleiss kappa values of almost perfect agreement. Left 240 

ankle plantar- and dorsiflexion however exhibited overall Fleiss kappa values corresponding to 241 

moderate agreement. The Fleiss kappa was however accompanied with a high agreement of 242 

83% for both tests. The reason for the discrepancies between the low value of Fleiss kappa and 243 

the high percentage of total agreement is possibly due to the low prevalence of athletes scoring 244 

1 and 2 in these two tests. Since the minimal eligibility criteria is to have loss of at least ten 245 

points in one leg, athletes usually have an impairment affecting at least the ankle, resulting in 246 

the majority of the athletes scoring 0 in the ankle. Low values of Fleiss kappa with high 247 

percentages of agreement indicate a skewed distribution of scores, which was apparent for these 248 

leg tests. Since kappa statistics are influenced by the prevalence of entities for each score, it 249 
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may not be the most appropriate statistic to assess reliability for these cases (Feinstein & 250 

Cicchetti, 1990).  251 

The trunk extension test in the trunk test battery and the two trunk tests in the on-252 

water test battery also exhibited a lower value of overall Fleiss kappa as well as poor and non-253 

significant Fleiss kappa values for individual scores. Few athletes were given a score of 0 in the 254 

trunk tests in the on-water test battery. The percentages of total agreement for these tests were 255 

however not as high as for the left plantar- and dorsiflexion tests in the leg test battery. The 256 

lower reliability observed in the trunk extension test in the trunk test battery and the two trunk 257 

tests in the on-water test battery might be due to difficulties in scoring these movements because 258 

the athletes can use different compensation strategies to perform the movement. Athletes with 259 

impairment affecting the trunk can compensate during the trunk tests by using a unique muscle 260 

activation pattern and new muscle synergies such as using upper trunk muscles with intact 261 

innervation or using normally non-postural upper trunk muscles (Seelen, Potten, Drukker, 262 

Reulen, & Pons, 1998; Potten, Seelen, Drukker, Reulen, & Drost, 1999; Bjerkefors, Carpenter, 263 

Cresswell, & Thorstensson, 2009). Furthermore, athletes with impairments that prevent them 264 

from activating muscles surrounding the pelvis, e.g. hip flexor and extensor muscles, might also 265 

compensate during the trunk tests with trunk kyphosis or lordosis. Distinguishing the movement 266 

caused by using a compensation strategy can be difficult for the classifiers to examine because 267 

the compensation might make the movement look exaggerated. The description in the trunk test 268 

manual for score 0 for the trunk flexion/extension tests state that the “athlete cannot flex or 269 

extend without compensation by kyphosis/lordosis or cannot resume straight position without 270 

support”. Furthermore, the description for score 1 state that the “athlete may compensate to 271 

resume straight position”. These unclear descriptions of the compensations might result in 272 

difficulties for the classifiers to distinguish the difference between score 1 and 0. This may also 273 

explain why the Fleiss kappa values are the lowest for these scores especially for the trunk 274 
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extension test. The difficulties involved in distinguishing trunk impairment from compensation 275 

strategies during classification have previously been discussed by Altmann et al. (2013) and it 276 

was suggested that test descriptions should place emphasis on describing these difficulties. 277 

Furthermore, it has previously been shown that reliability can increase if test descriptions in 278 

classification manuals are made more clear (Altmann et al. 2013). To further increase the 279 

reliability of these tests in the Para Va’a classification system the test descriptions should be 280 

clarified and the possible usage of compensation strategies should be discussed in the trunk and 281 

on-water test manuals. The IPC position stand highlights that valid methods of assessing 282 

impairment in classification should be: reliable, objective, ratio-scaled, precise, only measure 283 

the specified body structure or function, be as training resistant as possible and parsimonious 284 

(Tweedy & Vanlandewijck, 2011). Even though the current Para Va’a classification system 285 

shows high reliability, it needs to be revised in the future by creating ratio scaled and more 286 

objective classification tests in order to fully follow the IPC position stand (Tweedy & 287 

Vanlandewijck, 2011). 288 

The main limitation of this study was that there was a limited number of athletes 289 

included. The study was conducted before the season started and it was not conducted during a 290 

competition. The athletes therefore had to travel and stay at the data collection location for two 291 

days in order to partake in the study. This combined with the stress many athletes experience 292 

in partaking in classification made it challenging to recruit athletes.  293 

 294 

Conclusion 295 

All classifier teams were in agreement with the overall class allocation of the twelve athletes 296 

and all test batteries showed excellent reliability (ICC > 0.90). Even though discrepancies 297 

between classifiers were seen on an individual test level, this did not affect the overall class 298 

allocation. It can therefore be expected that a Para Va’a athlete will be allocated to the same 299 
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class regardless of which classifier team conducts the classification in the new evidence-based 300 

classification system for Para Va’a.  301 
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Table 1. Total scores for the trunk, leg and on-water test batteries and the class allocation for 
twelve Para Va’a athletes classified by three classification teams (R1, R2 and R3). The 
conversion factors of 1.5 and 3 have been applied to the trunk and on-water test batteries 
respectively. 

 

 

 Trunk test Leg test On-water test Class allocation 

Athlete R1 R2 R3 R1 R2 R3 R1 R2 R3 R1 R2 R3 

1 9.0 9.0 7.5 0.0 0.0 0.0 9.0 12.0 6.0 VL2 VL2 VL2 

2 0.0 0.0 0.0 0.0 0.0 0.0 6.0 3.0 6.0 VL2 VL2 VL2 

3 9.0 10.5 9.0 0.0 2.0 0.0 12.0 9.0 9.0 VL2 VL2 VL2 

4 18.0 18.0 18.0 18.0 18.0 18.0 18.0 18.0 18.0 VL3 VL3 VL3 

5 10.5 9.0 12.0 10.0 10.0 10.0 12.0 9.0 9.0 VL3 VL3 VL3 

6 7.5 10.5 6.0 0.0 0.0 0.0 6.0 6.0 6.0 VL2 VL2 VL2 

7 3.0 9.0 0.0 0.0 3.0 2.0 3.0 6.0 3.0 VL2 VL2 VL2 

8 9.0 12.0 10.5 0.0 0.0 0.0 3.0 6.0 6.0 VL2 VL2 VL2 

9 18.0 18.0 18.0 16.0 17.0 18.0 18.0 18.0 18.0 VL3 VL3 VL3 

10 16.5 18.0 18.0 14.0 14.0 14.0 15.0 18.0 18.0 VL3 VL3 VL3 

11 18.0 18.0 18.0 18.0 18.0 18.0 18.0 18.0 18.0 VL3 VL3 VL3 

12 13.5 18.0 13.5 12.0 12.0 8.0 15.0 15.0 9.0 VL3 VL3 VL3 



Table 2. Fleiss kappa (95% CI) for scores 0, 1 and 2 and overall Fleiss kappa and percentage 
of total agreement for the trunk tests. 

NS Not significant (p > 0.05) 

 

 

 0 1 2 Overall  % agreement 

Flexion 0.87 
(0.54-1.20) 

0.61 
(0.28-0.93) 

0.77 
(0.44-1.10) 

0.75 
(0.52-0.98) 

75 % 

Extension 0.36 
(0.03-0.68) 

0.000NS 

(-0.33-0.33) 
0.55 

(0.22-0.88) 
0.31 

(0.10-0.54) 
33 % 

Right rotation 0.72 
(0.39-1.05) 

0.52 
(0.19-0.85) 

0.67 
(0.34-0.99) 

0.62 
(0.36-0.87) 

58 % 

Left rotation 0.72 
(0.39-1.05) 

0.53 
(0.21-0.86) 

0.67 
(0.34-0.99) 

0.62 
(0.36-0.88) 

67 % 

Right side shift 0.77 
(0.44-1.10) 

 

0.66 
(0.33-0.98) 

0.78 
(0.45-1.10) 

0.73 
(0.47-0.98) 

75 % 

Left side shift 0.77 
(0.44-1.10) 

0.78 
(0.45-1.10) 

0.88 
(0.55-1.21) 

0.82 
(0.57-1.10) 

83 % 



Table 3. Fleiss kappa (95% CI) for scores 0, 1 and 2 and overall Fleiss kappa and percentage of 
total agreement for the leg tests. 

NS Not significant (p > 0.05) 

 

Joint Side Test 0 1 2 Overall  % agreement 

Hip Right Flexion 0.89 
(0.56-1.22) 

 

0.82 
(0.50-1.15) 

1.00 
(0.67-1.33) 

0.91 
(0.67-1.15) 

92 % 

Extension 0.78 
(0.45-1.10) 

0.65 
(0.32-0.97) 

1.00 
(0.67-1.33) 

0.82 
(0.58-1.10) 

83 % 

Left Flexion 0.89 
(0.56-1.22) 

0.82 
(0.50-1.15) 

1.00 
(0.67-1.33) 

0.91 
(0.67-1.15) 

92 % 

Extension 0.89 
(0.56-1.21) 

0.84 
(0.51-1.17) 

1.00 
(0.67-1.33) 

0.91 
(0.68-1.15) 

92 % 

Knee Right Flexion 0.88 
(0.55-1.21) 

0.82 
(0.50-1.15) 

1.00 
(0.67-1.33) 

0.89 
(0.65-1.14) 

92 % 

Extension 1.00 
(0.67-1.33) 

1.00 
(0.67-1.33) 

1.00 
(0.67-1.33) 

1.00 
(0.76-1.24) 

100 % 

Left Flexion 1.00 
(0.67-1.33) 

1.00 
(0.67-1.33) 

1.00 
(0.67-1.33) 

1.00 
(0.76-1.24) 

100 % 

Extension 1.00 
(0.67-1.33) 

1.00 
(0.67-1.33) 

1.00 
(0.67-1.33) 

1.00 
(0.76-1.24) 

100 % 

Ankle Right Plantar 
flexion 

1.00 
(0.67-1.33) 

- 1.00 
(0.67-1.33) 

1.00 
(0.67-1.33) 

100 % 

Dorsiflexion 1.00 
(0.67-1.33) 

- 1.00 
(0.67-1.33) 

1.00 
(0.67-1.33) 

100 % 

Left Plantar 
flexion 

0.77 
(0.44-1.10) 

0.44 
(0.11-0.76) 

-0.03NS 

(-0.36-0.30) 
0.55 

(0.27-0.83) 
83 % 

Dorsiflexion 0.77 
(0.44-1.10) 

0.27NS 

(-0.05-0.60) 
0.47 

(0.14-0.80) 
0.55 

(0.30-0.81) 
83 % 

Leg 
press 

Right  0.87 
(0.54-1.20) 

0.77 
(0.44-1.10) 

1.00 
(0.67-1.33) 

0.88 
(0.64-1.13) 

92 % 

Left  1.00 
(0.67-1.33) 

1.00 
(0.67-1.33) 

1.00 
(0.67-1.33) 

1.00 
(0.76-1.24) 

100 % 



Table 4. Fleiss kappa (95% CI) for scores 0, 1 and 2 and overall Fleiss kappa and percentage 
of total agreement for the on-water tests. 

NS Not significant (p > 0.05) 

 

 0 1 2 Overall  % agreement 

Trunk flexion -0.03NS 

(-0.36-0.30) 
 

0.44 
(0.11-0.76) 

0.55 
(0.23-0.88) 

0.47 
(0.17-0.77) 

58 % 

Trunk rotation -0.09NS 

(-0.42-0.24) 
0.33NS 

(0.00-0.65) 
0.67 

(0.34-0.99) 
0.42 

(0.15-0.69) 
50 % 

Leg movement 1.00 
(0.67-1.33) 

0.82 
(0.50-1.15) 

0.87 
(0.54-1.20) 

0.91 
(0.67-1.15) 

92 % 
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