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Reproducibility of the Kids Balance Evaluation Systems Test (Kids-BESTest) and the Kids-1 

Mini-BESTest for children with cerebral palsy 2 

 3 

 4 

ABSTRACT  5 

 6 

Objective: To evaluate the reproducibility, including reliability and agreement, of the Kids Balance 7 

Evaluation Systems Test (Kids-BESTest) and short-form Kids-Mini-BESTest for measuring 8 

postural control in school-aged children with cerebral palsy. 9 

 10 

Design: Psychometric study of intra-rater, inter-rater and test-retest reliability and agreement  11 

 12 

Setting: Clinical laboratory and home.  13 

 14 

Participants: Convenience sample of 18 children aged 8 to 17 years with ambulant cerebral palsy 15 

(Gross Motor Function Classification System I-II) with spastic or ataxic motor type.  16 

 17 

Intervention: Not applicable. 18 

 19 

Main Outcome measures: Postural control was assessed using the Kids-BESTest and the short-20 

form Kids-Mini-BESTest. An experienced physiotherapist assessed all children in real-time and the 21 

testing session was videoed. The same physiotherapist viewed and scored the video twice, at least 22 

two weeks apart, to assess intra-rater reproducibility. Another experienced physiotherapist scored 23 

the same video to determine inter-rater reproducibility. Thirteen children returned for a repeat 24 

assessment with the first physiotherapist within 6 weeks and their test-retest performance was rated 25 

in real time and with video. 26 

 27 
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Results: Excellent reliability was observed for both the Kids-BESTest (ICC 0.96 to 0.99) and Kids-28 

Mini-BESTest (ICC 0.79 to 0.98). The Smallest Detectable Change was good to excellent for all 29 

Kids-BESTest agreement analyses (5% to 9%), but poor to good for Kids-Mini-BESTest analyses 30 

(9% to 16%). 31 

 32 

Conclusion: The Kids-BESTest shows an excellent ability to discriminate postural control abilities 33 

of school-aged children with cerebral palsy and it has a low Smallest Detectable Change, suitable 34 

for use as a pre-post intervention outcome measure. Although the Kids-Mini-BESTest is 5-10 min 35 

shorter to administer, it has poorer reproducibility and focuses only on falls-related balance, which 36 

excludes two domains of postural control. 37 

 38 

 39 

Key words: Postural Balance; Cerebral Palsy; Reproducibility; Kids-BESTest; Kids-Mini-BESTest 40 

 41 

 42 

ABBREVIATIONS 43 

CP Cerebral Palsy 44 

BESTest Balance Evaluation Systems Test  45 
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Cerebral palsy (CP) is disorder of movement and posture, caused by a permanent disturbance in the 46 

fetal or infant brain 1. Considerable research has explored classification and assessment of 47 

movement disorders experienced by children with CP 2-7 however there is limited research on 48 

assessment of postural control dysfunction 8. Postural control is the ability to control the body’s 49 

position in space for balance and orientation 8. It can be understood using Shumway-Cook and 50 

Woollcott’s Systems Approach, which explains how multiple body systems contribute to postural 51 

control 9. Children with CP have been reported to display postural control deficits across all Systems 52 

Approach components, including: Musculoskeletal components (poor muscle strength and joint 53 

range of motion) 10, Sensory systems and sensory strategies (poor vestibular, vision ,proprioception 54 

function and how they are integrated) 11, 12, Anticipatory mechanisms (dysfunctional feed forward 55 

postural adjustments) 13-17,Adaptive mechanisms and Neuromuscular synergies (poor ankle, hip and 56 

stepping strategies and feedback postural reactions) 13, 18-21 and Internal representations of limits of 57 

stability (reaching in sitting and standing) 22. Despite children showing deficits across the systems 58 

of postural control currently, there is no comprehensive systems-based postural control assessment 59 

with published psychometrics for children with CP to aid clinicians to develop targeted intervention 60 

programs 8. 61 

 62 

Optimal postural control assessment for children with CP requires examination of performance 63 

across all systems to profile deficits and allow development of targeted rehabilitation programs.  64 

However, comprehensive postural control assessment does not seem to be occurring in practice for 65 

children with CP. A recent Delphi study revealed that researchers and clinicians utilise mostly 66 

unidimensional tests 8, for example single-item tests such as timed single-leg stance for 67 

Anticipatory Mechanisms 23. Or, single-aspect tests, such as reactionary posture and balance 68 

responses (Adaptive Mechanisms) examined in the Neuro-Sensory Motor Developmental 69 

Assessment 24. The Delphi revealed that the main limitation to comprehensive assessment was a 70 

lack of multi-dimensional paediatric clinical tools. A recent systematic review of postural control 71 

assessments for children with CP 25 reported only two assessments that assessed more than one 72 
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postural control system: the Berg Balance Scale, and its companion paediatric version, the Pediatric 73 

Balance Scale 26. Even so, both versions evaluate only 3 of 7 Systems Approach components: 74 

Anticipatory mechanisms, Sensory systems and Internal representations. 75 

 76 

In response to this practice gap, data was recently published for reproducibility of the Kids-77 

BESTest in typically developing children 27, which is a comprehensive postural control assessment 78 

modified for children from the adult BESTest 28. The Kids-BESTest assesses all Systems Approach 79 

components 27, through 36 tasks (27 items) divided into six domains (see Figure 1) : Biomechanical 80 

constraints (5 tasks, 0-15 points) ; Stability limits/verticality (7 tasks, 0-21 points); Reactive 81 

postural responses (6 tasks, 0-18 points); Anticipatory postural adjustments (6 tasks, 0-18 points); 82 

Sensory orientation (5 tasks, 0-15points) and Stability in gait (7 tasks, 0-21 points). A short-form of 83 

the Kids-BESTest is called the Kids-Mini-BESTest, which contains 17 tasks (14 items) divided into 84 

four domains: Anticipatory postural adjustments (4 tasks, 0-6 points); Reactive postural responses 85 

(4 tasks, 0-6 points); Sensory orientation (3 tasks, 0-6 points) and Stability in gait (6 tasks, 0-10 86 

points).  87 

 88 

A recent study showed that the Kids-BESTest is a feasible and reproducible tool for typically 89 

developing children 27. Reproducibility was good to excellent for the Kids-BESTest and fair to 90 

excellent for the short-form Kids-Mini-BESTest 27. Both test versions could discriminate postural 91 

control abilities, but this was better for the Kids-BESTest. Both versions demonstrated that they 92 

could be sensitive to detect a change in postural control function over days 27. Specific research is 93 

now needed with children with CP and other motor disorders to determine validity, reproducibility 94 

and clinical utility for specific clinical practice applications. The aim of this study is therefore to 95 

evaluate the reproducibility of the Kids-BESTest and the Kids-Mini-BESTest when assessing 96 

postural control in school-aged children with CP.  97 

 98 

 99 
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METHOD  100 

Study Design and Participants 101 

Intra-rater, inter-rater and test-retest reproducibility of the Kids-BESTest and Kids-Mini-BESTest 102 

were examined with school-aged children with CP. Ethical approval was obtained from appropriate 103 

Human Research Ethics Committees.  104 

 105 

Children were eligible for inclusion if they (i) had CP and were (ii) aged between 8-18 years, (iii) 106 

ambulant (GMFCS I-III), and (iv) able to follow child-friendly test instructions. Children were 107 

excluded if they had a history of: (i) spasticity management (e.g. chemodenervation) within three 108 

months, (ii) orthopaedic or neurological surgery within 12 months, (iii) intellectual or behavioural 109 

difficulties limiting full participation in assessment, (iv) uncontrolled seizures or (v) co-morbidities 110 

interfering in physical functioning e.g. autism. Potential participants were identified from (i) 111 

databases of a state-wide CP service and CP register (ii) staff referrals from the CP service, or (iii) 112 

parent referrals in response to community advertisements. Prior to involvement children and 113 

guardians were provided with written and verbal study information. All guardians signed consent 114 

forms and all children signed assent forms.  115 

 116 

Outcome measures 117 

Postural control of children with CP was assessed using the Kids-BESTest according to the protocol 118 

published by Dewar et al 2017 27. Each of the 36 tasks in the Kids-BESTest was scored from 3 (best 119 

performance) to 0 (worst performance) to generate six Domain scores, and a Total Score ranging 120 

from 0 to 108. The tool takes approximately 30 minutes to administer. The subset of Kids-Mini-121 

BESTest items was then re-scored using the Kids-Mini-BESTest scoresheet 27.The Kids-Mini-122 

BESTest, contains a subset of 14 tasks (14 items) evaluating four Systems Approach domains. The 123 

subset is designed to quickly identify individuals at risk of falls 29. It takes 15 minutes to administer 124 

and items are scored on a reduced scale from to 2 (best performance) to 0 (worse performance) with 125 

a maximum of 28 points. For both test versions, item scores were summed to produce a Total Score 126 
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and Domain scores (Kids-BESTest = 6; Kids-Mini-BESTest = 4). Performance was scored by two 127 

paediatric physiotherapists (Examiner 1 - the first author; and Examiner 2 - an independent 128 

examiner) each with 20 years of experience with children with CP. To promote consistency, both 129 

examiners completed administration and scoring training via the BESTest website 30 as well as 130 

training on the paediatric modifications using the Kids-BESTest protocol 27. 131 

 132 

Procedure 133 

Reproducibility was examined under four conditions: (1) Test-retest real time; (2) Test-retest video; 134 

(3) Intra-rater video and (4) Inter-rater video. To achieve this, children were assessed in real time 135 

and all assessments were videoed concurrently using the published Kids-BESTest video recording 136 

protocol 27. Real time assessments were completed on Day 1 (n=18) and Day 2 (n=13) by Examiner 137 

1. The interval between real-time assessments was 1 to 42 days. Video-based assessments were 138 

performed retrospectively after all real-time assessments were completed. Test-retest 139 

reproducibility was evaluated from Day 1 and Day 2 performance in real time and via video by 140 

Examiner 1. Intra-rater reproducibility was assessed with Day 1 video by Examiner 1. Inter-rater 141 

reproducibility was assessed with Day 1 video by Examiner 1 and separately by the independent 142 

Examiner 2. In each case, reproducibility was evaluated for the Total Score as well as 143 

all Domains of the Kids-BESTest (6 domains) and the Mini-BESTest (4 domains). To enhance 144 

family centred care, families were given the option for their child to participate at the university, 145 

their local CP clinic, or their home, whichever they felt would be optimal for their child. In each 146 

case, assessments were conducted in an open room space with standardized equipment and floor 147 

markings used according to the Kids-BESTest administration and video protocols 27.   148 

 149 

Analysis  150 

Reproducibility is the degree to which repeated measures of the tests provide similar results. 151 

Reproducibility includes two components: (i) agreement and (ii) reliability 31. Agreement assesses 152 

how close the results of repeated measurements are, and the margins that may be used to represent 153 
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real clinical change, as opposed to random measurement error 31. Reliability evaluates how well 154 

children can be distinguished from one another despite measurement error 31. Statistical analysis 155 

was performed using Stata statistical software v 13.0 (StataCorp, College Station, TX, USA).  156 

 157 

Agreement analysis involved calculation of percentage agreement, Standard Error of Measurement 158 

(SEM), Smallest Detectable Change (SDC) and 95% Confidence Intervals (CI) for Limits of 159 

Agreement (LoA) using Bland-Altman methods 31, 32. Suitable percentage agreement was set a 160 

priori consistent with previous work with typically developing children. For the Kids-BESTest 161 

Total score it was defined as: excellent = >90% within 4 points, good = >80% within 4 points, fair 162 

=  >60% within 4 points and poor = <60% within 4 points. For the Kids-Mini-BESTest Total score 163 

it was defined as: excellent = >90% within 2 points, good =  >80% within 2 points, fair = >60% 164 

within 2 points and poor = <60% within 2 points. For the domains the a priori agreement values 165 

were set at 2 points for Kids-BESTest domain scores and 1 point for Kids-Mini-BESTest scores. 166 

The SEM was calculated to indicate the measurement error of both tools and this was used to 167 

calculate the SDC. The SDC is the smallest change in score that may be used to indicate real 168 

change, not just measurement error 31. To allow comparison, the SDC was expressed as a 169 

percentage of the Total score and each Domain score for each test version. Consistent with previous 170 

work, the SDC was defined as excellent = 0-5%; good = >5-10%; fair = >10-15%; or poor = > 15% 171 

agreement 27. The 95% CI LoA was calculated as the range within which different examiners or the 172 

same examiner produced similar scores on separate assessment occasions.  173 

 174 

Reliability was calculated via Intra-class Correlation Coefficients (ICC) and 95% confidence 175 

intervals using analysis of variance models. Consistent with previous work 27, 33, 34, an ICC was 176 

defined as excellent = > 0.75; good = 0.74 – 0.60; fair = 0.59 – 0.40; and poor = < 0.4. 177 

 178 

 179 

RESULTS 180 
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Parents of 21 children responded to the recruitment process. Three children were excluded (1 x 181 

recent surgery, 2 x intellectual disability). The remaining 18 children were: aged between 8 and 17 182 

years; all were independently mobile; 13 had spastic hemiplegia, 4 had spastic diplegia and one had 183 

ataxia (Table 1). Of these 18 children, 13 children returned for a repeat assessment (also Table 1). 184 

All participants were able to complete and be scored on all items of the Kids-BESTest and Kids-185 

Mini-BESTest so there were no missing items as a result. 186 

 187 

Kids-BESTest Results  188 

1. Intra-rater reproducibility (video assessment) 189 

The Kids-BESTest Total Score showed good intra-rater agreement (89% within 4 points, Table 2) 190 

and excellent intra-rater reliability (ICC = 0.99, 95% CI 0.97 to 1.00, Table 3A) when assessed via 191 

video. The intra-rater reliability of all Domains was also excellent (ICC = 0.92-0.98, Table 3A). 192 

The SDC for the Total Score was excellent (5.5 points, or 5%, Table 2) and Domains ranged from 193 

good to fair (1.2 to 2.9 points, or 7% to 14%, Table 2). This means that children must improve by 6 194 

points on the Total score, or 2-3 points depending on the Domain to demonstrate real clinical 195 

change when assessed by one examiner using video.  196 

 197 

2. Inter-rater reproducibility (video assessment) 198 

The Kids-BESTest Total Score showed good inter-rater agreement (83% within 4 points, Table 2) 199 

and excellent inter-rater reliability (ICC = 0.97, 95% CI 0.94 to 1.00, Table 3A) when assessed via 200 

video. The inter-rater reliability of Domains was good to excellent (ICC = 0.70 to 0.93, Table 3A). 201 

The SDC for the Total Score was good (9.3 points, 9%, Table 2) and Domains ranged from fair to 202 

poor (2 to 4.5 points, 12% to 21%, Table 2). This means that children must improve by 10 points on 203 

the Total Score, or 2-5 points depending on the Domain to demonstrate real clinical change when 204 

assessed by two different examiners via video. 205 

 206 

3. Test-retest reproducibility (real-time and video assessment)  207 
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Test-retest reliability for the Kids-BESTest Total score was excellent for both video (ICC = 0.96, 208 

95% CI 0.92 to 1.00, Table 3A) and real-time assessment (ICC = 0.97, 95% CI 0.95 to 1.00, Table 209 

3A). Similarly, test-retest reliability for Domain scores was excellent using both video (ICC = 0.77 210 

to 0.88, Table 3A) and real time assessment (ICC = 0.76 to 0.94, Table 3A). 211 

 212 

Test-retest agreement for the Kids-BESTest Total score was excellent when assessed with video 213 

(92% within 4 points, Table 2) and good in real-time (84% within 4 points, Table 2). Test-retest 214 

agreement varied between Domains from 67% to 100% within 2 points. For example, the 215 

Biomechanical constraints domain demonstrated higher agreement when assessed in real time 216 

(100% within 2 points) compared to video (92% within 2 points). In contrast, the Reactive domain 217 

showed the opposite pattern. 218 

 219 

The SDC for the Kids-BESTest Total Score was excellent for real-time (5.6 points, or 5%, Table 2) 220 

and good for video (6.1 points, or 6%, Table 2). The SDC for Domains ranged from fair to poor for 221 

video (1.9 to 3.5 points, or 11% to 21%, Table 2) and good to poor for real-time (1.5 to 3.9 points, 222 

or 10% to 21%, Table 2). This means that children must improve by 6 points on the Total score, or 223 

2-4 points depending on the Domain to demonstrate real clinical change when scored on two 224 

different occasions using either video or real-time modes.  225 

 226 

Kids Mini-BESTest Results 227 

1. Intra-rater reproducibility (video assessment) 228 

The Kids-Mini-BESTest Total Score showed excellent intra-rater agreement (94% within 2 points, 229 

Table 4) and excellent reliability (ICC = 0.98, 95% CI 0.96 to 1.00, Table 3B) when assessed using 230 

video. The SDC was good for the Total Score (2.4 points, 9%, Table 4) but fair to poor for the 231 

Domains (range 0.7 to 2.1 points, or 11% to 30%, Table 4). This means that children must improve 232 

by 3 points on the Total score, or 1-3 points depending on the Domain to demonstrate real clinical 233 

change when scored via video by one examiner. 234 
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 235 

2. Inter-rater reproducibility (video assessment) 236 

The Kids-Mini-BESTest Total Score showed good inter-rater agreement (89% within 2 points, 237 

Table 4) and excellent reliability (ICC = 0.97, 95% CI 0.93 to 1.00, Table 3B) when scored via 238 

video . The SDC was fair for the Total Score (3.3 points, 12%, Table 4) and fair to poor for the 239 

Domains (0.9 to 2.2 points, 15% to 27%, Table 4). This means that children must improve by 4 240 

points on the Total score, or 1-3 points depending on the Domain to demonstrate real clinical 241 

change when scored by via video two different examiners. 242 

 243 

3. Test-retest reproducibility (real-time and video assessment) 244 

The Kids-Mini-BESTest Total Score showed better test-retest agreement when scored via video 245 

(77% within 2 points) compared to in real-time (62% within 2 points, Table 4). Test-retest 246 

reliability for the Total Score was excellent when scored either via video (ICC = 0.90, 95% CI 0.79 247 

to 1.00) or in real-time (ICC = 0.79, 95% CI 0.57 to 1.00, Table 3B). However, reliability for the 248 

Domains was better using video (ICC 0.70 to 0.88) than real-time (ICC 0.49 to 0.76, Table 3B). The 249 

SDC was fair for the Total Score using video (3.9 points, 14%) but poor for real-time (4.6 points, 250 

16%, Table 4). This means that children must improve by 4 points on the Total score when scored 251 

by video, or 5 points in real-time to demonstrate real clinical change when scored by one examiner. 252 

 253 

 254 

DISCUSSION  255 

The Kids-BESTest is the first assessment to address all Systems Approach components for postural 256 

control in children with CP. Our results indicate that the Kids-BESTest and Kids-Mini-BESTest 257 

versions are feasible and reproducible for this population. The tests can detect real clinical change 258 

(high agreement and low SDC) and different abilities of postural control (high reliability) in school-259 

aged children with CP, with the full Kids-BESTest showing the best overall results. 260 

 261 
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Both BESTest versions demonstrated excellent reliability for differentiating postural control 262 

function when administered on different days, or scored by different examiners, with the Kids-263 

BESTest showing superior results. This finding is consistent with previous studies, which showed 264 

that the Full-BESTest was more reliable than the Mini-BESTest for assessing postural control in 265 

typically developing school-aged children 27 and adults with neurological conditions 35, 36. Our 266 

results suggest that the Kids-BESTest may be better at differentiating postural control function of 267 

children with CP than typically developing children. Scores for some items reached a ceiling for 268 

typically developing children, which decreased the reliability score for that population 27. In 269 

contrast, no child with CP reached a ceiling on any domain and the CP group showed greater 270 

variation in skill level enabling the test to effectively differentiate between children in this group.  271 

 272 

In terms of whether individual Kids-BESTest Domains can be used to profile postural control 273 

dysfunction for children with CP, our data indicates that all Kids-BESTest Domains have a good to 274 

excellent ability to discriminate between different levels of performance and the Kids-BESTest 275 

would be preferred to the Mini-BESTest for a more comprehensive set of domains. As expected, 276 

agreement for the Kids-BESTest Domains was slightly better within-day compared to between 277 

days. The same trend was reported previously for typically developing children 27. These results 278 

highlight performance variability that children with or without CP might show on different days and 279 

emphasises the need for consistency in test application. It also supports future research to confirm 280 

individual test item validity.  281 

 282 

Our data for children with CP suggests that the Kids-BESTest may be better at detecting clinical 283 

change between days than the Kids-Mini-BESTest. This is suggested because of the smaller SDC 284 

seen for the Total score of the Kids-BESTest compared to the Kids-Mini-BESTest. The Kids-285 

BESTest Total score SDC was consistent with the SDC reported for typically developing children 286 

27. The Kids-Mini-BESTest Total score SDC appeared to be higher for children with CP than 287 

previously reported for typical children 27 but similar to results for adults with neurological 288 
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disorders impacting gait 35. In terms of clinical practice, if measuring change in performance pre-289 

post intervention, we recommend that an increase of at least 6 points on the Kids-BESTest or at 290 

least 4 points on the Kids-Mini-BESTest needs to be seen to confirm a clinically significant 291 

improvement for children with cerebral palsy. 292 

 293 

Finally, in terms of administration method, although our data showed little difference between test-294 

retest SDCs for the Kids-BESTest for real-time  or video evaluation, the SDCs for the Kids-Mini-295 

BESTest were better when evaluated via video versus real time. This difference may occur because 296 

some items benefit from having an examiner feel subtle responses during real-time handling such as 297 

hip/trunk lateral strength and some items are best scored from video so that performance can be 298 

seen from a distance such as stability in gait. Therefore, for best results, we recommend a 299 

combination of real-time scoring plus retrospective video review to confirm scoring for children 300 

with CP. This is in keeping with the recommendation for the Kids-BESTest for typically developing 301 

children 27 and most other reliable motor assessments for children with CP (e.g. Assisting Hand 302 

Assessment 37 or Gross Motor Function Measure Challenge Module 38).  303 

 304 

Strengths, Limitations and Future Directions for Research 305 

Although our data shows the comprehensive Kids-BESTest is a feasible and reliable battery for 306 

children with CP, it did demonstrate varying levels of agreement within the Domains. Future 307 

studies could investigate validity of test items and responsiveness to age or time between 308 

assessments, practice and intervention tailored for individual domains. Testing with children with 309 

other motor types is also recommended. Finally, although this test is appropriate for school-aged 310 

children, development of a similar comprehensive postural control assessment in younger children 311 

is needed. 312 

 313 

 314 
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CONCLUSION 315 

The Kids-BESTest is the first assessment to evaluate all systems contributing to postural control in 316 

children with CP.  The Kids-BESTest shows excellent ability to distinguish between different levels 317 

of postural control abilities for school-aged children with CP. It has a low SDC, indicating it has 318 

good potential for use as an outcome measure pre and post postural control interventions. Although 319 

the Kids Mini-BESTest is faster to administer, it has lower reproducibility and does not include two 320 

important domains. BESTest training as outlined in our methods is recommended for all examiners 321 

prior to using the Kids-BESTest for clinical practice or research. The Kids-BESTest warrants future 322 

research in children with cerebral palsy and other clinical populations to investigate its 323 

responsiveness in intervention trials. 324 
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Figure 1. Domains of the Kids-BESTest and the systems each assess from the Systems Approach 430 

Framework. Each domain may involve more than one systems however the measurement criteria 431 

contained within that item will predominately focus on one or two systems. Stability in Gait domain 432 

assesses functional integration of all systems. 433 
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Table 1. Summary of participant characteristics 

 Day 1 
Intra-rater video 
Inter-rater video 
(n=18) 

Day 2 
Test-retest real-time 
Test-retest video 
(n=13) 

Male, n (%) 12 (67%) 10 (77%) 

Age, mean (SD) 11.5 (2.8) years 10.9 (2.6) years 

Body mass index, mean (SD) 17.8 (4.5) 16.4 (3.9) 

Height, mean (SD) 145.1 (14.4) cm 141.3 (12.8) cm 

Weight, mean (SD) 40.0 (16.0) kg 36.0 (13.4) kg 

GMFCS  I 
II 

11 
7 

10 
3 

MACS I 
II 

14 
4 

10 
3 

Hemiplegia 
Diplegia 
Ataxia 

13 
4 
1 

11 
1 
1 

GMFCS, Gross Motor Function Classification System; MACS, Manual Ability 
Classification System. 
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Kids-BESTest 
 
 

Increment 
(Range) 

Agreement (%) SEM   SDC(%)* 95% CI for LoA  

Within  
2 points 

Within  
4 points 

1. Intra-rater agreement (n= 18, video 1, one assessor) 

Biomechanical Constraints 1 (0-15) 100  0.48 1.3 (9%) 1.3 to -1.5 

Stability Limits and Verticality 1 (0-21) 100  0.55 1.5 (7%) 1.2 to -2.0 

Transitions/Anticipatory 1 (0-18) 100  0.48 1.3 (7%) 1.3 to -1.5 

Reactive 1 (0-18) 94 100 0.84 2.4 (13%) 2.7 to -2.2 

Sensory Orientation 1 (0-15) 100  0.44 1.2 (8%) 1.1 to -1.5 

Stability in Gait 1 (0-21) 94 100 1.00 2.9 (14%) 3.1 to -3.0 

Total score 1 (0-108) 67 89 1.98 5.5 (5%) 5.3 to -6.3 

2. Inter-rater agreement (n=18, video 1, two assessors)  

Biomechanical Constraints 1 (0-15) 100  1.10 3.1 (21%) 3.0 to -3.5 

Stability Limits and Verticality 1 (0-21) 100  1.16 3.2 (15%) 2.7 to -4.1 

Transitions/Anticipatory 1 (0-18) 100  0.78 2.2 (12%) 1.5 to -3.1 

Reactive 1 (0-18) 78 100 1.22 3.4 (19%) 4.4 to -2.7 

Sensory Orientation 1 (0-15) 100  0.88 2.4 (16%) 2.0 to -3.1 

Stability in Gait 1 (0-21) 67 94 1.62 4.5 (21%) 5.8 to -3.8 

Total score 1 (0-108) 72 83 3.08 9.3 (9%) 9.3 to -10.3 

3. Test-retest agreement (n=13, video 1 and 2, one assessor)  

Biomechanical Constraints 1 (0-15) 92 100 0.99 2.8 (19%) 2.8 to -3.1 

Stability Limits and Verticality 1 (0-21) 92 100 1.01 2.8 (13%) 2.7 to -3.3 

Transitions/Anticipatory 1 (0-18) 100  0.67 1.9 (11%) 1.7 to -2.3 

Reactive 1 (0-18) 92 100 1.19 3.3 (18%) 3.3 to -3.6 

Sensory Orientation 1 (0-15) 92 100 1.10 3.1 (21%) 3.4 to -3.1 

Stability in Gait 1 (0-21) 84 100 1.27 3.5 (17%) 3.4 to -3.9 

Total score 1 (0-108) 46 92 2.19 6.1 (6%) 5.4 to -7.4 

4. Test-retest agreement (n= 13, real-time, one assessor)  

Biomechanical Constraints 1 (0-15) 100  0.53 1.5 (10%) 1.9 to -1.3 

Stability Limits and Verticality 1 (0-21) 92 100 0.79 2.2 (10%) 1.9 to -2.7 

Transitions/Anticipatory 1 (0-18) 100  0.74 2.0 (11%) 2.8 to -1.5 

Reactive 1 (0-18) 84 100 1.39 3.8 (21%) 3.8 to -4.3 

Sensory Orientation 1 (0-15) 92 100 0.98 2.7 (18%) 3.2 to -2.6 

Stability in Gait 1 (0-21) 84 100 1.39 3.9 (19%) 3.9 to -4.3 

Total score 1 (0-108) 69 84 2.03 5.6 (5%) 6.3 to -5.6 
SEM: standard error of the mean, SDC: smallest detectable change, CI: confidence 
interval, LoA: limits of agreement, * SDC is expressed as a percentage of the Total 
score or domain score to allow comparison of scores with different ranges 
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Table 3. Reliability analyses for A. Kids-BESTest and B. Kids-Mini-BESTest 

 Intra-rater video 

(n=18, Day 1,  

one assessor) 

Inter-rater video  

(n= 18, Day 1,  

two assessors) 

Test-retest video 

(n=13, Day 1 and 2, 

one assessor) 

Test-retest real-time 

(n=13, Day 1 and 2,  

one assessor) 

A. Kids-BESTest ICC 95% CI ICC 95% CI ICC 95% CI ICC 95% CI 

Biomechanical Constraints 0.97 0.94 to 1.00 0.85 0.71 to 0.98 0.83 0.66 to 1.00 0.94 0.89 to 1.00 

Stability Limits & Verticality 0.92 0.86 to 0.99 0.70 0.47 to 0.94 0.78 0.56 to 1.00 0.89 0.77 to 1.00 

Transitions/Anticipatory 0.98 0.95 to 1.00 0.89 0.79 to 0.99 0.84 0.69 to 1.00 0.82 0.65 to 1.00 

Reactive 0.96 0.93 to 1.00 0.92 0.85 to 0.99 0.88 0.76 to 1.00 0.87 0.73 to 1.00 

Sensory Orientation 0.98 0.97 to 1.00 0.93 0.87 to 0.99 0.78 0.57 to 1.00 0.79 0.59 to 1.00 

Stability in Gait 0.93 0.87 to 1.00 0.83 0.69 to 0.98 0.77 0.54 to 1.00 0.76 0.53 to 0.99 

Total score 0.99 0.97 to 1.00 0.97 0.94 to 1.00 0.96 0.92 to 1.00 0.97 0.95 to 1.00 

B. Kids-Mini-BESTest         

Transitions/Anticipatory 0.95 0.91 to 1.00 0.87 0.76 to 0.98 0.77 0.55 to 1.00 0.74 0.48 to 0.99 

Reactive 0.88 0.78 to 0.99 0.92 0.85 to 0.99 0.83 0.65 to 1.00 0.53 0.14 to 0.93 

Sensory Orientation 0.97 0.95 to 1.00 0.92 0.84 to 0.99 0.88 0.75 to 1.00 0.76 0.53 to 1.00 

Stability in Gait 0.90 0.80 to 0.99 0.88 0.78 to 0.99 0.70 0.41 to 0.98 0.49 0.06 to 0.91 

Total score 0.98 0.96 to 1.00 0.97 0.93 to 1.00 0.90 0.79 to 1.00 0.79 0.57 to 1.00 

ICC, Intra-class correlation coefficient; CI, Confidence Interval. 
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Table 4. Agreement of the Kids Mini-BESTest 

Kids Mini-BESTest 
 
 

Increment 
(Range) 

Agreement (%) SEM  SDC (%)* 95% CI of 
LoA  

(95% CI) 
Within  
1 point 

Within 
2 

points 

1. Intra-rater agreement (n=18, video 1, one assessor) 

Transitions/Anticipatory 1 (0-6) 100  0.24 0.7 (11%) 0.7 to -0.7 

Reactive 1 (0-6) 100  0.66 1.8 (30%) 1.9 to -2.0 

Sensory Orientation 1 (0-6) 100  0.30 0.8 (14%) 0.8 to -0.9 

Stability in Gait 1 (0-10) 94 100 0.74 2.1 (21%) 2.6 to -1.8 

Total score 1 (0-28) 78 94 0.88 2.4 (9%) 2.9 to -2.3 

2. Inter-rater agreement (n=18, video 1, two assessors)  

Transitions/Anticipatory 1 (0-6) 100  0.33 0.9 (15%) 0.7 to -1.2 

Reactive 1 (0-6) 89 100 0.59 1.6 (27%) 1.8 to -1.6 

Sensory Orientation 1 (0-6) 94 100 0.46 1.3 (22%) 1.1 to -1.6 

Stability in Gait 1 (0-10) 83 100 0.78 2.2 (22%) 2.5 to 2.1 

Total score 1 (0-28) 50 89 1.20 3.3 (12%) 3.3 to 3.8 

3. Test-retest agreement (n=13, video 1 and 2, one assessor)  

Transitions/Anticipatory 1 (0-6) 100 92 0.42 1.2 (20%) 1.0 to -1.5 

Reactive 1 (0-6) 92 100 0.64 1.8 (30%) 2.0 to -1.7 

Sensory Orientation 1 (0-6) 100  0.41 1.1 (18%) 1.2 to -1.2 

Stability in Gait 1 (0-10) 85 100 0.91 2.5 (25%) 2.8 to -2.5 

Total score 1 (0-28) 46 77 1.43 3.9 (14%) 4.3 to -4.1 

4. Test-retest agreement (n=13, real-time, one assessor)  

Transitions/Anticipatory 1 (0-6) 100  0.39 1.1 (18%) 1.3 to -1.0 

Reactive 1 (0-6) 77 92 0.91 2.5 (42%) 2.5 to -2.8 

Sensory Orientation 1 (0-6) 100  0.35 1.0 (16%) 1.1 to -1.0 

Stability in Gait 1 (0-10) 53 77 1.34 3.7 (37%) 3.4 to -4.5 

Total score 1 (0-28) 54 62 1.67 4.6 (16%) 4.5 to -5.4 
SEM: standard error of the mean, SDC: smallest detectable change, CI: confidence 
interval, LoA: limits of agreement, * SDC is expressed as a percentage of the Total 
score or domain score to allow comparison of scores with different ranges 
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Figure 1. Domains of the Kids-BESTest and the systems each assess from the 
Systems Approach Framework. Each domain may involve more than one systems 
however the measurement criteria contained within that item will predominately focus 
on one or two systems. Stability in Gait domain assesses functional integration of all 
systems. 
 

 


