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Background 
The Lower Quarter Y-Balance Test (YBT-LQ) has been shown to be reliable for assessing 
dynamic balance in children and adolescents. However, limited research is available about 
the effects of leg dominance on YBT-LQ performance in adolescents. In addition, there is 
no consensus on the use of maximum reach or mean reach distance being a better 
measure of YBT-LQ performance. 

Hypothesis/Purpose 
The purposes of this study were to determine if there is a difference in the YBT-LQ 
performance between the dominant and non-dominant limbs in non-athlete adolescents, 
and to compare the reliability of the maximum reach scores to that of the mean reach 
scores in this population. 

Study Design 
Prospective cohort study 

Methods 
Twenty-six healthy non-athlete adolescents (13.6 ± 1.0 years, 22 girls, 4 boys) performed 
the YBT-LQ on two separate days while the same investigator scored their performance. 
Paired t-tests were used to compare reach distances on dominant and non-dominate 
stance limbs. Intraclass correlation coefficients (ICC3,1) were calculated for the maximum 
and mean reach distances for three directions (anterior, posterolateral, posteromedial) 
and the composite scores on each limb. 

Results 
There was no significant difference in YBT-LQ performance between dominant and 
non-dominant stance limbs (p > 0.05). Overall, the between-day intra-rater reliability for 
maximum reach and mean reach scores was moderate-to-good for both limbs (ICC3,1 = 
0.59 - 0.83), but was poor for the composite score on the dominant limb (ICC3,1 = 0.42) 
and maximum anterior reach on non-dominant limb (ICC3,1 = 0.48). 

Conclusion 
Limb dominance does not seem to be a factor for YBT-LQ performance in this population. 
The YBT-LQ appears to be a reliable tool for dynamic balance assessment in non-athlete 
adolescents using the individual score of each direction. The use of mean reach measures 
seems to slightly improve reliability, specifically the anterior reach direction, in this 
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population. 

Level of Evidence 
Level 2b 

INTRODUCTION 

Postural stability is considered to be an important indicator 
of neuromusculoskeletal health.1 Specifically, postural sta-
bility in children and adolescents is influenced by physio-
logical functions such as muscular strength and neuromus-
cular development in childhood.2 Dynamic postural control 
is an important prerequisite to the development of fun-
damental movement skills and activities of daily living in 
children3,4 and is usually established in the first decade of 
life, whereas proficiency is acquired as children age, de-
velop, and interact with their environment.4 Without mas-
tery of balance abilities in the early years of childhood, chil-
dren’s performance in more complex movements associated 
with development and sports may be diminished, and they 
may be at a higher risk for injury during activity participa-
tion as adolescents or adults.4 It is known that decreased 
balance and dynamic postural control are associated with 
lower extremity injuries among adolescent athletes5,6 and 
adult athletes,7–10 and that adolescents have a higher risk 
of sport-related injury than younger children.5 Therefore, 
assessment of dynamic postural stability and balance is im-
portant in identifying musculoskeletal impairments, risk for 
injury,5–10 and monitoring recovery from injury.11–15 

Tests such as the Lower Quarter Y-Balance Test (YBT-
LQ) are often used to predict injuries in high school and 
college athletes.7,8,10 They are also used to assess dynamic 
balance and postural control in various populations, in-
cluding healthy, recreationally active adults,16–18 college 
and professional athletes,7,9–11,19–22 and adults recovering 
from injury.12,15,23–25 The YBT-LQ is an instrumented tool 
that was developed using components of the Star Excursion 
Balance test to standardize performance of dynamic balance 
and postural stability.11 To perform the YBT-LQ, a partici-
pant must maintain single limb stance on a stationary plat-
form while pushing a movable target with the opposite foot 
in the anterior (ANT), posterior-medial (PM) and posterior-
lateral (PL) reach directions (Figure 1). 

The reliability of the YBT-LQ has been extensively re-
searched in populations of various ages. For adult popu-
lations, the YBT-LQ was found to have good-to-excellent 
inter-rater reliability (ICC2,1 = 0.80 - 1.00) and intra-rater 
reliability (ICC3,1 = 0.85-0.91).11,26 For adolescents, the 
within-day inter-rater reliability was reported to be excel-
lent (ICC2,1 = 0.96 - 0.99),27 whereas the within-day and be-
tween-day intra-rater reliability was found only to be fair-
to-good (ICC3,1 = 0.57-0.91).27–29 Lastly, for pre-adolescent 
children, both the within-day (ICC2,1 > 0.995) and between-
day (ICC2,1 = 0.91- 0.97) inter-rater reliability were excel-
lent. The between-day intra-rater reliability was less than 
excellent, but the ICC values (0.71 - 0.84) still showed mod-
erate-to-good reliability.3 In addition, although many stud-
ies3,11,27,28 reported reliability outcomes using maximum 
reach distances for data analysis, other studies26,29 sug-
gested using mean reach for YBT-LQ performance analysis. 
No consensus has been reached regarding which measure is 

Figure 1. Performance of Y-Balance Test – Lower 
Quadrant: (A) right anterior reach, (B) right 
posteromedial reach, (C) right posterolateral reach 

superior, specifically among adolescent populations. 
Leg dominance has been reported to be a risk factor as-

sociated with non-contact lower extremity injury among 
athletes.30,31 Clinicians often compare performance out-
comes on functional balance tests between limbs to deter-
mine risk of injury, to evaluate presence of instabilities, to 
assess progress, or to consider readiness for return-to-sport 
activities. However, this assumes that both limbs are func-
tionally equal and symmetrical prior to injury.32–34 Hoff-
man et al.33 measured center of pressure excursion (mea-
sure of dynamic balance) while a group of healthy adults 
were performing a static unipedal stance on a force plat-
form. They found no significant differences between dom-
inant and non-dominant limbs. Similarly, two other stud-
ies32,34 found symmetry between dominant and 
non-dominant limbs in healthy adults during a single limb 
stance on a movable platform. However, Promsri et al.30,35 

reported significant differences in postural control when in-
vestigating single leg stance on a firm surface and on a mul-
tiaxial unstable board between preferred and non-preferred 
limbs of healthy adults. 

Furthermore, literature suggests no effects of leg domi-
nance on a single limb stance in adolescent and teen pop-
ulations. Mala et al.36 and Bigoni et al.37 found that limb 
preference had no significant effect on postural stability 
during a static single leg stance on a pressure mat among 
elite teenage soccer players and in pre-pubescent male soc-
cer players, respectively. To date, few studies have used the 
YBT-LQ to compare limb differences in young adolescent 
populations. Muehlbauer et al.38 assessed dynamic balance 
in young soccer players using the YBT-LQ. Similar to the re-
sults of the Mala et al. and Bigoni et al. studies, Muehlbauer 
et al.38 did not find differences between dominant and non-
dominant limbs. In contrast, Breen et al. assessed perfor-
mance of the YBT-LQ in children and adolescent athletes 
and found a significant asymmetry between limbs in the 
posterior-medial and posterior-lateral reach directions 
among children aged 10-12 years compared to teens aged 
16-18 years, although limb dominance was not reported.39 

The populations of the above-mentioned studies were sub-
elite or elite athletes, thus limiting the generalizability of 
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results to other populations. To date, no other studies have 
examined effects of leg dominance on postural stability in 
untrained or non-athletic adolescents. Specifically, it is not 
clear if leg dominance would affect YBT-LQ performance in 
this population. 

Young adolescents are at higher risk for lower extremity 
injury compared to older teens and adults,4,27,39–41 in part 
due to the rapid rate of growth occurring during adoles-
cence,2,40,42 which could affect dynamic balance signifi-
cantly. As competitive athletes were the populations of in-
terest in the previous studies that examined leg dominance 
effects on dynamic balance, the target participants in this 
study were adolescents with a variety of body types and 
those who did not participate in organized or elite sport 
training. In addition, as discussed earlier, it is difficult to 
compare the YBT-LQ study results because both maximum 
and mean reach distances were used interchangeably. 
Therefore, the primary purpose of this study was to de-
termine whether or not the YBT-LQ scores would be dif-
ferent between the dominant and non-dominant limbs in 
non-athlete adolescents aged 12-16 years. The secondary 
purpose of this study was to compare the between-day in-
tra-rater reliability of the maximum reach performance to 
that of mean reach performance on YBT-LQ in non-athlete 
adolescents. The reliability using these two outcome mea-
sures was anticipated to be in agreement with other studies 
performed on this age group.27–29 

METHODS 
SUBJECTS 

Using G*Power version 3.1,43 an a priori power analysis was 
performed to calculate the sample size needed to detect a 
significant difference between dominant and non-dominant 
limbs. A total of 26 participants was required to achieve a 
power of 0.80 using an α of 0.05 and a medium effect size 
of 0.50. The effect size of 0.50 was chosen based on the limb 
difference findings of a previous YBT-LQ study in healthy 
adults.30 

The study was approved by the Institutional Review 
Board at Texas Woman’s University. Healthy adolescents 
aged 12-16 years who did not actively participate in or-
ganized sports or in elite sport training were recruited for 
participation in the study from a local junior/senior high 
school. Eligible participants were excluded from the study 
if they reported: lower extremity injury or surgery within 
the prior six months, current or recent vestibular disorder 
within the prior three months, currently being treated for 
inner ear, sinus, upper respiratory infection or head cold, 
concussion within the prior three months, pregnancy, or 
musculoskeletal or neuromuscular pathology/diseases that 
could affect dynamic balance. Once the participant was de-
termined to be eligible for the study, the participants and 
their parent or legal guardian read and signed the informed 
consent form. 

INSTRUMENT 

The Y-Balance Test KitTM was used to assess dynamic bal-
ance in this study. The kit consists of a stance platform to 

Figure 2. Y-Balance Test Kit 

which three pieces of PVC pipe are attached in the ANT, PM, 
and PL directions.11 The posterior pipes are positioned 135 
degrees from the anterior pipe, with 90 degrees between the 
posterior pipes. Each pipe is marked in 5-millimeter incre-
ments for measurement. A reach indicator slides on each 
pipe so that the participant pushes it with one limb while 
maintaining a single leg stance on the center stance plat-
form (Figure 2). The distance that the indicator traveled was 
recorded as reach distance. 

PROCEDURES 

Prior to the YBT-LQ testing, participants completed an in-
take form and self-reported their height, weight, and dom-
inant limb. Dominant limb was defined as the preferred 
leg used to kick a ball.32,34,44 Leg length was measured for 
each lower extremity on each participant while lying in the 
supine position with hips and knees extended. The investi-
gator measured the distance from the most inferior aspect 
of the anterior superior iliac spine to the most distal portion 
of the medial malleolus with a tape measure. Leg length was 
used to normalize the reach distances collected during the 
YBT-LQ testing. 

The YBT-LQ testing protocol was performed as described 
by Plisky and Gorman.11 All participants were instructed 
with the YBT-LQ test and given a demonstration of proper 
performance of the YBT-LQ by the by a single rater (i.e., 
principal investigator). Each participant stood on one leg in 
the center of the stance platform with the most distal aspect 
of their athletic shoe at the starting line. While maintaining 
a single-leg stance, the participant was asked to push the 
reach indicator along the pipe with the free limb in the ANT, 
PM, and PL directions in relation to the stance foot. Each 
participant was allowed up to six practice trials on each leg 
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Table 1. Demographic Characteristics of the Participants, presented as mean (SD) or count. 

Session 1 (n=26) Session 2 (n=24) 

Age (years) 13.62 (0.98) 13.63 (1.01) 

Height (cm) 156.94 (9.05) 156.58 (9.16) 

Weight (kg) 59.75 (11.80) 59.23 (10.55) 

BMI (kg/m2) 23.38 (4.1) 24.23 (4.35) 

Leg Length (cm) 85.65 (5.5) 85.52 (5.6) 

Leg dominance Right = 22 
Left = 4 

Right = 21 
Left = 3 

in each reach direction prior to formal testing.11,29 Test-
ing occurred within 20 minutes after completion of prac-
tice trials.11 Each participant performed three reach trials29 

in each direction for both limbs in the standardized testing 
order described by Plisky and Gorman.11 Each participant 
started in the ANT direction with the left foot while stand-
ing on the right leg, followed by standing on the left leg 
and reaching in the ANT direction with the right foot. This 
procedure was repeated for the PM reach direction followed 
by the PL reach directions.11 Additional testing trials were 
added if the first three trials were deemed unsuccessful. Un-
successful trials were discarded and repeated if the partici-
pant 1) failed to maintain unilateral stance on the platform, 
2) failed to maintain the reach foot contact with the reach 
indicator in the target direction while in motion, 3) used the 
reach indicator for stance support, or 4) failed to return the 
reach foot to the starting position under control. The start-
ing position for the reach foot is defined by the area imme-
diately between the standing platform and the pipe oppo-
site the stance foot.11 If a successful testing trial was not 
completed within three reaches, additional trials were per-
formed up to six reaches in a single direction until a suc-
cessful trial was completed. If a participant was unable to 
perform a successful trial in six attempts, the participant 
failed that direction. 

Testing was administered and scored by the principal in-
vestigator, a licensed physical therapist with greater than 
two years’ experience in YBT-LQ, who repeated the YBT-LQ 
a second time the next day on the same participants in order 
to determine between-day intra-rater reliability. Although 
the same investigator scored the YBT-LQ both times, each 
participant’s scores of the first YBT-LQ were not available 
to the testing investigator during the second testing. The 
greatest successful reach distance from three trials in a sin-
gle direction was used as maximum reach. Mean reach was 
also calculated for each direction by averaging the reach 
distances of three trials: [(Reach 1 + Reach 2 + Reach 3) / 
3]. Maximum reach and mean reach distance in each direc-
tion were normalized as a percentage of leg length to allow 
for comparison across participants in this and other stud-
ies. The following formula was used to calculate normalized 
reach score: [(maximum or mean reach/limb length) x 100]. 
The maximum reach or mean reach for all three directions 
was summed and used as a composite reach score (COMP) 
for analysis of overall performance on the test. The follow-
ing formula was used to calculate composite score: [(ANT 

reach distance + PM reach distance + PL reach distance)/ (3 
x limb length)] x 100. 

DATA ANALYSIS 

Means and standard deviations were calculated for partic-
ipants’ demographics, as well as the reach distances of all 
three directions and composite score for each limb. Paired 
t-tests were used to compare the reach distances in all three 
directions and the composite scores between the dominant 
and non-dominant limbs. Intraclass correlation coefficients 
(ICC3,1) were calculated to determine the between-day in-
tra-rater reliability with a 95% confidence interval (CI). In-
terpretation of ICC values were as follows: ICC < 0.50: poor 
reliability, ICC = 0.50-0.74: moderate or fair reliability, ICC 
= 0.75-0.89: good reliability, and ICC > 0.90: excellent reli-
ability.45 Standard error of measurements (SEMs) were cal-
culated to estimate the amount of error using the formula 
SEM=SD* .28 Minimal detectable changes 
(MDCs) also were computed for clinical interpretation using 
the equation: MDC95% = SEM * 1.96 * .28 All statistical 
analyses were completed using IBM SPSS statistics for Mac-
intosh, version 25 (IBM Corp., Armonk, NY), and the  level 
was set at 0.05 for all statistical analyses. 

RESULTS 

Twenty-six healthy adolescents (22 girls, 4 boys) with an av-
erage age of 13.6 ± 1.0 years were enrolled in the study. Two 
participants (girls) did not return for the second day test-
ing, resulting in data analysis of 26 subjects for comparisons 
between dominant and non-dominant stance limbs and 24 
subjects for the between-day intra-rater reliability. Demo-
graphic data of all participants is presented in Table 1. 

Table 2 presents the maximum and mean reach distances 
from the data collected from 26 participants during Session 
1, corresponding normalized values in all three directions, 
and the composite scores for the dominant and non-dom-
inant limb. Two participants (girls) were not able to com-
plete any ANT reach for both limbs, two additional par-
ticipants (girls) only completed the ANT reach on the 
dominant limb, two different participants (a girl and a boy) 
only completed the ANT reach on the non-dominant limb, 
and one participant (girl) only completed a single trial on 
the dominant limb. These participants were unsuccessful 
at completing the ANT reach because they failed to main-
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Table 2. The Maximum and Mean Reach Distances of the Y-Balance Test-Lower Quarter (YBT-LQ) presented as 
mean (SD) (n=26) 

Maximum Reach 
Distance (cm) 

Normalized Maximum Reach 
Distance (%) 

Mean Reach 
Distance (cm) 

Normalized Mean Reach 
Distance (%) 

Dominant Limb 

45.35 (20.53) 53.27 (24.24) 43.88 (19.92) 51.56 (23.53) 

85.08 (11.89) 99.44 (13.26) 82.79 (11.27) 96.77 (12.58) 

79.81 (20.68) 93.34 (24.28) 76.09 (20.50) 88.99 (24.21) 

82.01 (15.08) 94.16 (15.97) 79.11 (14.70) 79.11 (14.70) 

Non-Dominant Limb 

44.54 (20.82) 51.95 (24.30) 42.59 (19.7) 49.68 (23.0) 

85.96 (12.21) 100.58 (14.40) 84.15 (12.63) 98.48 (14.97) 

79.08 (20.34) 92.50 (23.99) 76.76 (19.83) 89.79 (23.35) 

81.68 (13.00) 92.54 (16.51) 79.32 (12.81) 79.32 (12.81) 

ANT = anterior; PM = posteromedial; PL = posterolateral; COMP = composite score. 
*n = 21; †n = 22 

Table 3. Intraclass Correlation Coefficients (ICCs), Standard Error of Measurement (SEM), Minimal Detectable 
Change (MDC) of the YBT-LQ in Non-athlete Adolescents (n=24) 

Using Maximum Reach Distance Using Mean Reach Distance 

ICC3,1 (95% CI) SEM (cm) MDC95% (cm) ICC3,1 (95% CI) SEM (cm) MDC95% (cm) 

Dominant Limb 

0.73 (0.44-0.88) 3.87 10.72 0.69 (-0.38-0.86) 4.19 11.62 

0.81 (0.60-0.91) 5.58 15.58 0.78 (0.56-0.90) 5.57 15.43 

0.74 (0.47-0.86) 6.82 18.91 0.70 (0.41-0.86) 7.83 21.69 

0.42 (0.03-0.70) 9.13 25.30 0.43 (0.05-0.71) 8.84 24.51 

Non-Dominant Limb 

0.48 (0.06-0.75) 6.22 17.25 0.59 (0.21-0.81) 5.15 14.29 

0.70 (0.42-0.86) 7.73 21.44 0.69 (0.41-0.86) 7.75 21.48 

0.80 (0.58-0.91) 6.31 17.48 0.83 (0.63-0.92) 5.81 16.11 

0.75 (0.51-0.88) 5.93 16.45 0.75 (0.51-0.89) 5.87 16.27 

CI=confidence interval; ANT=anterior; PM=posteromedial; PL=posterolateral; COMP=composite score. 
*n = 19; †n =20 

ANT* 

PM 

PL 

COMP 

ANT† 

PM 

PL 

COMP 

ANT* 

PM 

PL 

COMP 

ANT† 

PM 

PL 

COMP 

tain unilateral stance on the platform or failed to return 
the reach foot to the starting position under control. Con-
sequently, ANT reach from 21 participants’ dominant limbs 
and ANT reach from 22 participants’ non-dominant limbs 
were included for data analysis. Paired t-tests showed no 
significant differences between the dominant and non-
dominant limbs in all reach directions (p= 0.054-0.973). 

Because two participants (girls) did not return for Ses-
sion 2 and these two girls completed ANT reach on both 
limbs during Session 1, ANT reach from 19 participants’ 
dominant limbs and ANT reach from 20 participants’ non-
dominant limbs were included for the reliability analysis. 
The reliability results including ICCs, SEM, and MDCs are 
presented in Table 3. The ICCs showed the between-day in-
tra-rater reliability of the YBT-LQ for maximum reach to 

be moderate-to-good in all reach distances on both limbs 
(ICC3,1 = 0.70 - 0.81), except for the non-dominant ANT 
reach and dominant COMP score, which had poor reliability 
(ICC3,1 = 0.42-0.48). The reliability for mean reach distances 
were found to be moderate-to-good in all directions on both 
limbs (ICC3,1 = 0.59 - 0.83). The reliability was good using 
COMP scores of mean reach distances for non-dominant 
stance limb (ICC3,1 = 0.75), but was poor for dominant 
stance limb (ICC3,1 = 0.43). 

DISCUSSION 

The results of this study indicate that healthy, non-athlete 
adolescents had similar performance in the YBT-LQ either 
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performing on the dominant limb or on the non-dominant 
limb. These results are in agreement with the previous stud-
ies regarding effects of limb dominance during balance and 
postural stability tasks among adult and athletic popula-
tions. It has been hypothesized that the use of modern 
training regimens focusing on bilateral exercises during 
sport is a possible reason for no significant differences be-
ing found between limbs during YBT-LQ performance 
among athletes.38 Subjects in the present study were iden-
tified to be recreationally active, so they may also partici-
pate in bilateral physical activities, although specifics were 
not tracked and these were not controlled for during analy-
sis. There have also been reports that the YBT-LQ may not 
be sensitive enough to detect reach distance differences be-
tween limbs in young athletes.38,39 

Further comparison of mean reach distances among ado-
lescent participants in the present study showed normal-
ized mean reach performance to be similar to that reported 
by Bulow et al.,41 who demonstrated that physically active 
healthy adolescent females had mean reach distances from 
57.0 (4.5) cm to 103.6 (8.8) cm. However, Linek et al.29 re-
ported higher normalized mean reach distances for a cohort 
of male adolescent football players from 67.7 (8.6) cm to 
112.1 (10.4) cm. Similarly, the normalized maximum reach 
distances reported by Muehlbauer et al.38 were higher for a 
cohort of young male adolescent soccer players, reporting 
72.8 (7.4) cm to 121.8 (12.1) cm, compared to the maximum 
reach distances of participants in this study. The differences 
among the studies may be due to different levels of training 
and physical activity between the study populations. Par-
ticipants in this study were of similar adolescent age but 
were untrained and only recreationally active compared to 
sub-elite or elite athletes described by Linek at al.29 and 
Muehlbauer et al.38 Higher maximum reach distances re-
ported among adult studies32–34 compared to those of the 
adolescents in this present study could be attributed to dif-
ferences in age of subjects as this has been reported to have 
a significant effect on performance with older, more expe-
rienced individuals having a greater reach distance on the 
YBT-LQ.38 

The results of this present study demonstrated moderate 
or good between-day reliability (ICC3,1 = 0.70-0.81) for 
maximum reach in all three directions except the ANT reach 
on the non-dominant limb and the composite score on the 
dominant limb, which resulted in lower reliability values 
(ICC3,1 = 0.42-0.48). These results are similar to other stud-
ies that investigated the between-day reliability of YBT-LQ 
in adolescent populations.27–29 Schwiertz et al.28 reported 
moderate-to-excellent reliability (ICC3,1 = 0.69-0.96) for 
the PL and PM reach directions among healthy adolescents 
in sixth to tenth grade (equivalent to 11-16 years of age), 
and poor-to-fair reliability (ICC3,1 = 0.40-0.69) for the ANT 
reach on the right leg among the seventh and ninth graders. 
However, Schwiertz et al.28 reported overall good reliability 
(ICC3,1 = 0.83-0.96) for the composite score. Similarly, 
Greenberg et al.27 reported moderate-to-excellent reliabil-
ity (ICC3,1 = 0.68-0.91) for YBT-LQ in adolescent female 
athletes, whereas Linek et al.29 reported fair-to-excellent 
reliability (ICC3,1 = 0.57-0.82) among male adolescent and 
teenage semi-professional athletes. ICC values of the cur-
rent study were observed to be within the range of ICCs 

reported by Schwiertz et al. in the three individual direc-
tions,28 however, the reliability was slightly lower than that 
reported by Greenberg et al.27 and Linek et al.29 This could 
be in part due to the participants in the present study wear-
ing shoes to perform the YBT-LQ, rather than barefoot test-
ing, thus contributing to the slightly lower reliability val-
ues. 

It is well documented in the literature that ANT reach 
distance is generally lower than reach distance in other di-
rections and an ANT reach direction asymmetry between 
limbs on the YBT-LQ is associated with non-contact lower 
extremity injury prediction among adult athletes.7–10 It was 
observed that 23% (n=6) of the participants were unable to 
successfully complete the ANT reach trial on either their 
dominant or non-dominant limb, or both, and one addi-
tional participant completed only one successful trial on 
their non-dominant limb. The unsuccessful trials were pri-
marily due to the participants failure to maintain unilateral 
stance on the platform or failure to return the reach foot to 
the starting position under control. In addition, 27% (n=7) 
of the participants had a between-limb ANT reach differ-
ences greater than the recommended cut-off (> 4 cm) used 
to predict risk of non-contact lower extremity injury.7 

Muehlbauer et al.38 also reported a significant ANT reach 
asymmetry between limbs in the elite male athletes of ado-
lescent age. These findings suggest there may be significant 
variability of ANT reach performance among young adoles-
cents, including ability to achieve a successful reach trial, 
irrespective of activity level or sport training. Further re-
search is needed to identify contributing factors to ANT 
reach asymmetry in this age group. Therefore, caution 
should be taken when interpreting ANT reach results for 
the purposes of lower extremity injury prediction in adoles-
cents. 

Previous studies on reliability of YBT-LQ predominantly 
have used maximum reach distance to evaluate YBT-LQ 
performance,3,11,27,28 but two studies26,29 reported both 
maximum reach and the mean reach of the YBT-LQ per-
formance. Schaffer et al.26 reported superior ICC, SEM, and 
MDC values with the mean reach. The present study also 
showed that the use of mean reach had improved reliability 
for the ANT and PL directions on the non-dominant limb 
and composite scores for both limbs. Although the ICC 
value of the ANT reach on the non-dominant limb was not 
high (ICC3,1 = 0.59) when using mean reach distances, the 
reliability improved compared to the lower reliability 
(ICC3,1 = 0.48) when maximum reach was used. Conse-
quently, lower SEMs and smaller MDCs were found when 
mean reach was used for scoring. These findings reflect re-
ports in previous literature26 with noted variability likely 
due to the effects of puberty and growth on adolescent per-
formance compared to skeletally mature adults. Linek et 
al.29 reasoned that fluctuating postures among adolescents 
resulted in less uniformity of results during individual at-
tempts and reported this as a possible reason for larger de-
viations found in reliability of young male athletes com-
pared to adult studies. Therefore, Linek et al. suggested that 
the average of three measurements be used for reliability in 
the adolescent population.29 Likewise, authors of the cur-
rent study recommend future studies and clinicians con-
sider use of mean reach (of the three trials) during perfor-
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mance analysis of YBT-LQ in this population, as this could 
reduce variation resulting in improved reliability. 

Limitations of this study included variability of baseline 
activity levels among participants and allowing participants 
to wear preferred athletic shoes during the YBT-LQ. Both 
may limit direct comparison of the results of this present 
study to those of other YBT-LQ studies performed in adoles-
cent populations. However, this study was intended for the 
outcomes to be more generalizable to the typical adolescent 
population, and did not control for any activities the sub-
jects may have engaged in prior to testing sessions which 
may have affected a subject’s performance during testing. 
It is also unknown how motivation could have an impact 
on subject performance, as this study was done on healthy 
adolescents who were not training for sport participation 
or recovering from injury. Attempts to reduce the effects of 
these limitations were made by testing subjects only one 
day apart at approximately the same time and by providing 
all subjects with consistent directions on both days of test-
ing. Caution should be used when generalizing the results 
of this study to other populations or conditions. In addition, 
although the results of this study indicated mean reach to 
be a better measure of performance than maximum reach 
on the YBT-LQ in this population, the ANT reliability data 
was based on a smaller sample size due to participants be-
ing unable to complete this part of the test. Future studies 
are recommended on larger sample sizes, specifically to ex-
amine whether mean or maximum value of the ANT reach is 
optimal for this young adolescent population. Lastly, there 

was a significant difference between the number of boys and 
girls in this study. This discrepancy may limit the gener-
alization of the results of the study, as the literature sug-
gests differences in YBT-LQ performance between boys and 
girls.46–49 However, the gender factor was not the intended 
study variable of the study. 

CONCLUSION 

The results of this study suggest that leg dominance does 
not affect YBT-LQ performance in young non-athlete ado-
lescents. In addition, the YBT-LQ, specifically the two pos-
terior reaches, appears to be reliable for dynamic balance 
assessment in this population, whereas the composite score 
demonstrated poor reliability. Therefore, clinicians are ad-
vised to report the three reach scores separately. Use of the 
mean reach rather than maximum reach in each direction 
appears to have a better reliability for this population. 
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