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Abstract

The aim of this scoping review was to comprehensively examine the Upper Quarter Y-Balance Test (UQYBT), includ-
ing reference values, reliability, determinants, and its practical application. By including studies irrespective of publi-
cation date, participant demographics, or research purpose, provided they were in English and incorporated UQYBT
as a primary or secondary variable, an extensive dataset was collected. The focus was on limb-length-normalized
results to establish standardized reference metrics. Reliability studies highlighted the UQYBT’s consistency across
sessions and raters. The application of UQYBT to assess injury risk is questionable. Studies assessing its relationship
with sports performance have also yielded varying results. UQYBT seems to be sensitive to various exercise based-in-
terventions, as shown by several clinical trials. This review furnishes practitioners and clinicians with valuable insights
for the application of UQYBT in sports and healthcare settings.
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Introduction

Postural balance, the ability of maintaining the body’s cen-
tre of mass directly over its base of support, is pivotal in every-
day life. It ensures the smooth execution of daily tasks and is
also vital in sports. Proficient balance not only correlates with
some aspects of sports performance (Hrysomallis, 2011), but
may also offer protection against injuries (Hrysomallis, 2007;
Gribble et al., 2012). Hence, in sports practice, balance assess-
ment is of utmost importance. While sophisticated laboratory
methods like tracking the centre-of-pressure movement using
force plates have been commonly applied to athletes (Kiers et
al.,, 2013; Trajkovic et al., 2021; Zemkova, 2022), the practical-
ities and costs often make them less feasible for routine evalu-
ations. In light of these constraints, previous researchers have
investigated the reliability, validity and practical application
of several field-based balance test alternatives (Sabchuk et al.,
2012; Bhat & Moiz, 2013; Clarke et al., 2019; Velarde-Sotres et
al., 2021). Star-excursion balance test, and its simplified adap-

tation, the lower-quarter Y-balance test, have been commonly
applied to test lower-limb dynamic postural balance in athletes
(Plisky et al., 2009; Gribble et al., 2012; Bhat & Moiz, 2013;
Powden et al., 2019). However, tests for upper body postural
balance and stability have not been as extensively studied.
Early attempts to establish a practically useful field-
based test for upper body included The One-Arm Hop Test
(Falsone et al., 2002) and The Closed-Kinetic Chain Upper
Extremity Stability Test (Goldbeck & Davies, 2000). However,
while requiring balance ability, these tests do not challenge
the subject to the limits of stability, which motivated the de-
velopment a new version of Y-balance test for upper body,
also known as The Upper Quarter Y-Balance Test (UQYBT)
(Gorman et al., 2012). Based on previous evidence on reliabil-
ity and practical application of Y-test for lower limbs (Plisky
et al., 2009; Coughlan et al., 2012), the researchers suggested
that UQYBT could provide useful information about upper
body balance and stability (Gorman et al., 2012; Westrick et
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al., 2012) and shoulder function (Hegedus et al., 2014). The
UQYBT requires stability on the supporting arm and mobil-
ity of the thoracic spine by reaching the arm in the medial,
inferolateral and superolateral directions during a push-up
position. The inferolateral and superolateral are positioned at
an angle of 135 degrees to the medial direction and there is
90 degrees between them. Executing a reach in each direction
necessitates a combination of trunk stabilization, thoracic
spine rotation, and scapular mobility and stability. Therefore,
it evaluates an individual’s balance, proprioception, strength,
and range of motion. It can also provide an asymmetry index
between the two sides (Gorman et al., 2012). Before under-
taking the UQYBT, it is necessary to measure the arm’s length
in a standing position, shoulder in 90 degrees of abduction
and elbow extended. The measurement is taken from the C7
spinous process to the tip of the middle finger (Gorman et
al., 2012; Westrick et al., 2012). The test is first conducted on

FIGURE 1. A display of performance of the UQYBT test. A —

the non-dominant side, followed by the dominant side. The
dominant side is determined by the arm used for throwing.
The participant starts in a push-up position, with feet shoul-
der-width apart and supported by one arm. The tested arm
first reaches in the medial direction, followed by IL, and final-
ly SL. After each reach, the participant returns to the starting
position. Initially, two familiarization repetitions are carried
out. Subsequently, the participant performs three repetitions,
taking a 30-second break between each. If the participant
struggles to maintain balance in the push-up position or leans
excessively on the board (used to measure reach distance), the
test must be redone. Ultimately, the reach value for each di-
rection is calculated and normalized to limb length (Gorman
etal., 2012; Westrick et al., 2012). The composite score may be
calculated as normalised mean of the three reach directions
(Borms & Cools, 2018). Figure 1 shows the performance of
UQYBT in all three directions.

initial position; B — medial reach;

C - superolateral reach; D - inferolateral reach.

Initial studies have already reported good to excellent in-
tra-visit reliability for UQYBT in general population, with in-
tra-class correlation coeflicient (ICC) in range of 0.80 to 0.99.
The highest intra-visit test-retest reliability was for the supero-
lateral direction (ICC=0.92-0.99) and the lowest for the medi-
al direction (ICC=0.80-0.96). Inter-rater reliability was perfect
(ICC=1.0) (Gorman et al., 2012). Subsequent studies have also
confirmed the excellent reliability in athletes (ICC=0.92-0.97)
(Borms et al., 2016). Early studies showed a very low correla-
tion with The Closed-Kinetic Chain Upper Extremity Stability
Test (Taylor et al., 2016), suggesting the two tests yield differ-
ent information on upper body postural stability and balance.
Therefore, the UQYBT appears to be a reliable and potentially
useful test. Based on a Delphi study involving 22 experts from
sport science and medicine with an extensive knowledge of
upper limb functional testing, UQYBT mainly assesses the sta-
bility of the gleno-humeral joint and the stability of the upper
arm kinetic chain. The experts also highlighted that it is in-
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expensive and involves both the shoulder and the trunk They
thought that it may be used for closed chain sports (e.g., wres-
tling), but not for open chain sports (e.g., volleyball) (Tooth
etal., 2022).

Although the star-excursion balance test and the Y-balance
test for the lower limbs have been subjects of past literature
reviews (Gribble et al., 2012; Powden et al., 2019), there has
yet to be a review on the UQYBT. Therefore, the aim of this
article is to compile all existing research on the UQYBT. This
will provide reference values for various age groups and sports
and will examine the tests reliability, its correlation with
other assessments, and its capability to identify injury risk.
Understanding the intricacies and practical applications of the
UQYBT is vital for clinicians, trainers, and sports profession-
als. A comprehensive review of the UQYBT can offer insights
into its effectiveness as a diagnostic tool and its potential im-
pact on training and rehabilitation strategies. By establishing
reference values and examining its reliability, sports profes-
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sionals can make informed decisions about athlete perfor-
mance and injury prevention. Furthermore, this review aims
to identify research gaps and areas that require further explo-
ration, thereby motivating subsequent studies to expand our
understanding of the UQYBT. As exercise science and sports
medicine continues to evolve, staying updated with the latest
assessment techniques and their implications is paramount. By
pinpointing areas of uncharted territory in UQYBT research,
the aim is to guide future investigations, ultimately advancing
the field and enhancing athlete care and performance.

Methods

A scoping review was conducted to map the extent and
range of literature related to the UQYBT and to identify key
concepts, gaps in the research, and evidence for practice. The
scoping review was chosen due to its utility in synthesizing
research evidence and providing comprehensive overviews of
broad topics where many different study designs might be ap-
plicable. The literature was primarily searched in PubMed and
Scopus, using the search string “upper quarter y balance test”.
In addition, a non-systematic search of Google Scholar was
performed the reference lists were checked when screening
the articles found by database search.

Studies were included if they met the following conditions:
a) written in English b) including UQYBT as a primary or sec-
ondary variable. There were no restrictions on the date of the
study, the population and the purpose of the study. For the
purpose of collecting the reference values, the descriptive sta-
tistics and characteristics of the subjects (age, sex, sport, level
of participation in sport) from the individual articles were ex-
tracted. The focus was on results normalised to limb length,
as this approach enables comparison across individuals and
groups. Consequently, the results are primarily expressed as a
percentage of upper limb length (% ULL). In instances where
values were not normalised, the raw values were considered.
These instances are indicated in the supplementary table.

The literature was also synthesized narratively, address-
ing aspects of reliability, sex and sport differences, inter-limb
asymmetries, limb dominance, injury risk, and the relation-
ship of UQYBT results with other tests. This narrative synthe-
sis allows for the integration of findings from diverse meth-
odological approaches and facilitates a holistic understanding
of the UQYBT’s utility in both clinical and research settings.

Reference values

In total, 68 articles were identified (56 from the PubMed
database, 11 from the Scopus database and one after an ad-
ditional unsystematic search of the Google Scholar database).
Due to unavailability of articles or insufficient reporting, ref-
erence values could not be obtained for 15 articles. Thus, 53
articles were used to extract normative values, which were
separated by different types of sports. The reference values are
collected in Supplementary File 1 (http://www.sportmont.ucg.
ac.me/clanci/Ribnarik_Supplementary.pdf), divided into sev-
eral sections based on sport types. In the following, subsec-
tions, the results are briefly summarized. Aspects such as sex
and sport differences are addressed in later sections.

Strength and power sports

Five studies were included in the review, in which the
subjects were representatives of “strength and power sports”
In two studies, the subjects were from a specific sports disci-
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pline (one study Olympic weightlifting, one study CrossFit),
and three studies stated the inclusion criteria as the subjects
performing resistance training or weight training. Adults were
the subjects in all of the studies reviewed. It should be noted
that in the study by Guirelli et al. (2021), the authors used a
modified version of the Y-test, while in the study by Silva et
al. (2022), it is not entirely clear whether a modified version
was used or not. The composite scores were relatively similar
among the studies, mostly confined to 80 to 85% ULL. The re-
sults are shown in detail in Table 1 within the Supplementary
file 1.

Swimming

Three studies included the swimmers (Table 2). One of the
studies included only adult subjects, one study assessed only
adolescent subjects and included both adolescent and adult
subjects. Interestingly, mean composite scores range from 83.4
to 88.3% ULL in adults, and from 94.8 to 96.0% ULL in ado-
lescents. The results are shown in detail in Table 2 within the
Supplementary file 1.

Sports with rackets, bats and sticks

In the next larger group, due to the similarity of the func-
tional requirements for the upper extremity, all the sports
with rackets, sticks, bats and other similar equipment are in-
cluded. In total, 11 studies were included, with baseball rep-
resented in seven studies, cricket and softball in two studies,
and golf, hockey, lacrosse and tennis each in one study. The
mean composite scores varied substantially; the lowest mean
score was observed for female tennis players in 26-33 age
group (77.9% ULL) and the highest in male baseball players
(106.0% LL). The results are shown in detail in Table 3 within
the Supplementary file 1.

Team sports with a ball

Team sports with a ball were represented in 15 studies.
Handball and volleyball prevailed (in eight and seven studies,
respectively), basketball players were included in two studies,
while Australian and American football players were repre-
sented in one study each. The most detailed study by Bauer
et al,, (2021) included male and female handball players from
different playing positions (goalkeepers, backcourts, pivots
and wingers) were included. Mean composite scores again
varied widely across sports and studies; values as low as 61.9%
ULL were found in female volleyball players and 67.6% ULL in
female handball players (Saccol et al., 2022), while the values
exceed 100% ULL in some handball subgroups. It should be
noted that two studies (Arora et al., 2021; Bennett et al., 2022)
conducted a modified version of the test. The results are shown
in detail in Table 4 within the Supplementary file 1.

Athletics and gymnastics

In this section, one study involved cross-country runners
(range of mean composite scores: 79.8-83.5% ULL), one in-
cluded track and field athletes from various disciplines (95.2-
100.9% ULL), and one was conducted on children gymnasts
(83.8-84.4% ULL). The results are shown in detail in Table 5
within the Supplementary file 1.

Martial arts

There were two studies included in this overview, both in-
cluded the wrestlers. One of the studies provided separation
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of wrestlers into two groups, indicating larger mean compos-
ite scores in Greco-Roman group (87.9% ULL) than freestyle
group (83.4% ULL) (Tabasi et al., 2022). The results are shown
in detail in Table 6 within the Supplementary file 1.

Military personnel

Four studies included military personnel or army recruits.
All reported only a composite test result. It should be noted
that in the study by Gottlieb et al. (2018), the result was nor-
malised to the subjects’ body height, not to the arm length, as
is usually the case. Due to the different formula, the reported
composite result deviated significantly from others, while the
calculated standard deviation is not that different. Other than
that, the studies were fairly consistent, reporting the compos-
ite score between 82.9% ULL and 89.5% ULL. The results are
shown in detail in Table 7 within the Supplementary file 1.

Other sports

The next section summarises research that has covered
broader groups of athletes or recreational athletes. It should be
noted that two studies (Kim et al., 2020; Schwartzkopf-Phifer
etal,, 2021) did not normalise the result to the arm length. The
composite scores were mostly in 80 — 90% ULL. Somewhat
low mean composite scores were reported by Yildiz et al.
(2022) for high impact sports (71.4% ULL), overhead sports
(74.7% ULL) and overhead sports with sudden stops (72.4%
ULL). The results are shown in detail in Table 8 within the
Supplementary file 1.

Non-athlete population

Last group includes six additional studies in which the
subjects were not athletes. Three of those studies included
children as subjects and three adults. One study compared ad-
olescent students with borderline intellectual functioning to
age- and sex-matched controls (Bauer, Kammermeier, et al.,
2021). Savitzky et al. (2021) provided only non-normalised
results. In general, the mean values overlapped with values ob-
tained with studies conducted on athletes, but were generally
lower (e.g., no study reported a mean composite score >100%
ULL). The results are shown in detail in Table 9 within the
Supplementary file 1.

Reliability

Among the included studies, 6 aimed to provide reliabili-
ty scores for UQYBT, and 5 reported reliabilities as a second-
ary result. In the following text, the results are summarized
for each aspect of reliability. Relative reliability was assessed
with intra-class correlation coefficient (ICC) in all studies.
Some studies also provided measures of absolute reliability,
such as standard error of measurement (SEM) and minimal
detectable change (MDC). One study did not specify the type
of reliability reported as a secondary outcome (Gottlieb et al.,
2018), with ICC ranging from 0.80 to 0.89. In addition, it has
been confirmed that there is a negligible effect of time of day
on UQYBT scores (Heinbaugh et al., 2015).

Intra-examiner reliability

Intra-examiner reliability (measurements performed on
the same day) was scarcely assessed. Xu et al. (2023) report-
ed fair to good relative reliability for individual directions
(ICC=0.70-0.86) and excellent reliability for the composite
score (ICC=0.92) in adolescent swimmers. SEM ranged 0.48
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to 0.82%, and MDC ranged from 1.11 to 2.23%. Williamson
et al. (2019) reported nearly perfect reliability for limb length
measurements (ICC=0.98 - 0.99).

Inter-examiner reliability

More studies are available on inter-examiner reliability.
When scored by two examiners simultaneously (i.e., same trial
is evaluated by the two examiners), the reliability seems to be
perfect (ICC=0.99 - 1.0) (Gorman et al., 2012; Xu et al., 2023).
When examiners record the test separately, the reliability is also
excellent (ICC=0.98; SEM=0.35% ULL), which is also true for
the modified version of the test (ICC=0.99; SEM=0.21% ULL)
(Cramer et al., 2017). Studies reporting reliability as a second-
ary variable also report excellent or perfect inter-rater reliabil-
ity (Ruffe et al., 2019; Mendez-Rebolledo, Ager, et al., 2022).

Test-retest reliability

Only two studies investigated test-retest (i.e., inter-visit)
reliability. Westrick et al. (2012) reported excellent reliability of
the composite score (ICC=0.91-0.92). Similarly, Gorman et al.
(2012) reported excellent reliability of the medial (ICC=0.92),
superolateral (ICC=0.94) and inferolateral (ICC=0.95) scores.
SEM ranged from 2.2 to 2.9% ULL, and MDC ranged from
6.1 to 8.1% ULL. A study by Silva Barros et al. (2022) report-
ed that test-retest reliability in theirs study range from fair to
excellent (IC =0.55-0.97), but they included outcomes other
than UQYBT.

In summary, relative reliability was consistently high,
indicating excellent to perfect reliability in most cases. For
intra-examiner reliability, limited studies showed fair to ex-
cellent reliability with ICC values ranging from 0.70 to 0.99.
Inter-examiner reliability was extensively studied, with most
studies reporting perfect or excellent reliability with ICC val-
ues approaching 1.0. Test-retest reliability was also reported
to be excellent in the two studies that investigated it, with ICC
values ranging from 0.91 to 0.95. Absolute reliability measures
such as SEM and MDC were also reported in some studies,
providing additional insight into the reliability of UQYBT
measurements. Despite some variations, the overall evidence
strongly supports the reliability of the UQYBT in different
contexts and settings.

Sex differences

Sex differences represent one of the most intriguing as-
pects of the review. The 14 included articles allowed for a
comparison of the results between women and men. Gorman
et al. (2012) were the first to measure UQYBT, investigating
differences between 51 men and 45 women. No statistically
significant differences were reported, although men seemed to
perform slightly better than women. The reported overall re-
sult for men was 85.1%, while the overall result for women was
83.9%. Guirelli et al. (2021) also reported slightly better results
in men, except in the inferolateral direction for the latter. The
absence of statistically significant differences between men
and women is also highlighted in the article by Westrick et
al. (2012), who tested a military student population. Although
no statistically significant differences were found between the
results of the male and female population, the overall results
of females (82.9% for the dominant side and 85.2% for the
non-dominant side) were slightly lower than males (86.5% for
the dominant side and 88.1% for the non-dominant side) in
this study.
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Both Butler et al. (2014) and Bullock et al. (2017) included
adult swimmers in their study. The latter study reports better
results for male swimmers compared to female swimmers in
all directions, with no statistically significant differences found
only in the superolateral direction. Bullock et al. (2017) do
not report overall results, but it can be seen from the results
for each direction that in all directions, men reached further.
Men generally performing better is confirmed by Teyhen et al.
(2014) describing men’s performance on average as 4.6% bet-
ter than women’s. Of the 14 mentioned studies, this one test-
ed the largest sample (of the military population). The other
studies reviewed do not provide actual values describing how
much better men score on the test compared to women.

Taylor et al. (2016) who conducted a study among athletes
from different disciplines, report that they identified differenc-
es between the overall performance of men and women, and
between the medial and inferolateral performance of women
and men. They also mention that the overall results obtained
were significantly better than those reported by (Gorman et
al., 2012). Furthermore, Schwiertz et al. (2019) presented re-
sults for both sexes combined and reported a statistically sig-
nificant difference in the inferolateral direction, also in favour
of men or better said boys, as the subjects included in this
study were aged between 12 and 17 years, despite most authors
reporting no statistically significant differences between men
and women. The remaining studies where the results of men
and women can be directly compared also report better results
for men. The only exceptions are girls aged 10-11 (90.7%), who
scored better overall on the right side than boys of the same
age (88.4%), and girls aged 12-13, who scored better over-
all than boys aged 12-13 on both the left and the right side
(Schwiertz et al., 2021).

As mentioned in the introduction, the UQYBT is most as-
sociated with the closed kinetic chain upper extremity stabil-
ity test. The interest was to see whether there are differences
between men and women for the latter as well. Taylor et al.
(2016) reported statistically significant differences, with men
scoring an average of 25 touches and women 22.9 touches. It
should be noted that a modified version of the test was per-
formed where to ensure better stability. The position of the
upper limb was individually normalized, while the distance
between the two targets remained constant. The authors al-
so mention pre-established normative values that suggest that
men perform better than women. Among other three reviewed
articles (Westrick et al., 2012; Borms & Cools, 2018; Guirelli et
al.,, 2021;) all reported better average scores for men.

Within- and between-sports differences

Most studies included in this review suggest that trained
individuals generally outperform untrained ones, with con-
tinued improvement expected as the level of competition and
player age increases (Taylor et al., 2016; Kokinda et al., 2018;
Krysak et al., 2019; Schwiertz et al., 2020; Singla & Hussain,
2021). To illustrate, Taylor et al. (2016) noted that baseball
players significantly outperformed athletes from other dis-
ciplines included in the study, such as basketball, volleyball,
American football, lacrosse, track and field, and cross-country.
Baseball players, whose sport demands substantial unilateral
upper limb strength and stability, notably exceeded the perfor-
mance of track and field, cross-country athletes, and lacrosse
players on the UQYBT. Among the five studies testing base-
ball players, two had adolescents as subjects. The overall re-
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sults for these younger participants did not surpass 90% in any
study, a contrast to adult results which reported values above
90%, with Taylor et al. (2016) even noting values greater than
100%. When comparing cricket and baseball, all baseball re-
sults (across all ages) were superior to those for cricket. The
overall outcomes for golf, hockey, and lacrosse are relatively
similar, though older hockey players (seniors and U20) gen-
erally showed better performance in the medial direction than
golfers and lacrosse players.

Studying athletes of different age groups, Borms and
Cools (2018) reported the best overall results for men in the
intermediate group, aged 26-33 years, and for women in the
youngest group, 18-25 years. They also documented varying
results by age group for other sports. The study indicated a
lower performance of female volleyball players compared to
female handball players, exclusively in the medial direction.
Younger female handball players excelled over their volleyball
counterparts (Saccol et al., 2022), a difference attributed to the
distinct sport-specific movements characterizing each sport.

Two studies (Bauer et al., 2020; Bauer, Panzer, et al., 2021)
both found better results for U14 handball players compared
to U15, and similarly, 14-year-olds outperformed 15-year-
olds. In another study by Bauer, Schwiertz, et al. (2021), the
scores of handball players for different playing positions were
described, showing no significant deviations for each playing
position. Tabasi et al. (2022) discovered statistically significant
differences among freestyle and Greco-Roman wrestlers, with
the latter excelling on the UQYBT (87.98% vs. 83.38%). This
superiority is attributed to the diverse training programs and
extensive upper body training of Greco-Roman wrestlers. In
addition, wrestlers exhibit significantly better scores than base-
ball pitchers (Myers et al., 2017), possibly highlighting the ef-
fect of predominantly close kinetic chain activities performed
in wrestling (in contrast to predominantly open kinetic chain
activities in baseball, ie., throwing) (Tooth et al., 2022).

Asymmetries and arm dominance

The UQYBT test is used to identify upper limb asymme-
tries, especially in sports that rely on one-arm dominance.
Beyranvand et al. (2017) concluded that there is no difference
between dominant and non-dominant arms in gymnasts with
and without rounded shoulders. This is affirmed by two stud-
ies that found no statistically significant differences between
dominant and non-dominant arms in UQYBT in injured and
healthy baseball and softball players (Butler, Myers, et al,
2014; Chasse et al., 2018). Biaggi et al. (2021) also showed no
statistical difference between the throwing and non-throwing
arm in any direction of UQYBT in college softball players, a
finding also found in baseball pitchers and other throwing
athletes (Taylor et al., 2016; Borms et al., 2016; Bullock et al.,
2018). No significant asymmetry reach was found in male and
female swimmers in any direction (Butler, Arms, et al., 2014).
In addition, composite scores are not different in sports where
one side of the body does not dominate, like in CrossFit prac-
titioners (Silva et al., 2022).

These results are confirmed by a study by two studies
(Taylor et al., 2016; Westrick et al., 2012) in which healthy
college students had no statistically significant differences in
any direction between dominant and non-dominant sides. The
limb asymmetry index was above 95% for superolateral side
and above 98% for the M, IL, and composite score (Westrick
et al.,, 2012). Based on the above results from these studies, it
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appears that the UQYBT test scores do not exhibit asymme-
tries between the dominant and non-dominant arm in healthy
athletes involved in throwing and other sports. The failure to
detect asymmetries where one would expect to see detectable
differences, such as injury or strong one-arm dominance, may
be attributed to too few subjects, inaccurate test performance,
or the test design itself not being specific and sensitive enough
to detect asymmetries. However, as presented in the subse-
quent section, UQYBT may nonetheless be useful to assess
injury risk.

Relationship to sports injuries

In cases where asymmetry between arms is detected, it
may signify a higher risk of injury. For female cross-coun-
try runners, an Inferolateral (IL) reach difference of less than
four centimetres correlated with a 75% lower probability of
a running-related injury. Similarly, male cross-country run-
ners with a four-centimetre Superior Lateral (SL) reach dif-
ference saw a seven-fold increase in the risk of injury in the
hip, thigh, or knee region (Ruffe et al., 2019). Elite football
players with high posteromedial asymmetry, good agility
performance, and no previous injury history had a 2.69 times
increased risk of injury, and those with a past injury had a
3.26 times higher risk (Bennett et al., 2022). Analyses also
displayed asymmetries among 14-, 15-, 16-, and 18-year-old
male and female handball players, with greater asymmetry
correlating with a higher probability of musculoskeletal in-
juries (Bauer, Panzer, et al., 2021). Contrarily, scores below
81.1% on the composite UQYBT have been linked to 2.66
times increase in injury likelihood, and scores in the Superior
Lateral (SL) direction have shown 2.08 times increase in inju-
ry risk among healthy Armed Forces personnel (Campbell et
al., 2022). A most recent study on handball players indicated
that only the presence of an inferolateral reach asymmetry
higher than 7.75% ULL was associated with a 2.18-times
higher lower limb injury risk, but not upper or whole-body
injury risk, suggesting that UQYBT has limited value to as-
sess the risk of sport-related injuries in handball (Bauer et al.,
2023). The test was not found to be a significant predictor of
injury in female soldiers (Gottlieb et al., 2018) and another
cohort of handballers (Mussigmann et al., 2020). However,
experiencing pain during the test was associated with 3.3-fold
higher attrition rates in infantry recruits during the first year
of training (Fleischmann et al., 2023).

Injury history has been observed to impact the Superior
Lateral (SL) reach in overhead athletes. Those with a shoul-
der injury recorded a significantly lower mean reach distance
compared to their healthy counterparts (Kim et al., 2020).
However, this is in contrast to (Chasse et al., 2018) who con-
cluded that injury history does not influence the UQYBT
results. Gymnasts with rounded shoulders have displayed
poorer UQYBT results compared to those with normal ana-
tomical shoulder shapes (Bennett et al., 2022). Moreover, male
professional volleyball players with infraspinatus atrophy
showed significantly lower superior-lateral and inferior-later-
al reach UQYBT results compared to healthy individuals and
their non-throwing side (Contemori et al., 2018). However,
no change was noted for the UQYBT test values during the
season in volleyball players, making usefulness of this test in
volleyball players questionable (Tooth et al., 2023). Shoulder
impingement syndrome has impacted the Medial (M) and
Inferolateral (IL) reach direction in adults (Hazar et al., 2014),
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while scapular dyskinesis has not shown a significant effect on
the UQYBT (Pires & Camargo, 2018). Additionally, CrossFit
practitioners with shoulder pain did not show a statistically
different composite UQYBT compared to the side without
pain (Silva et al., 2022).

These insights highlight the need to consider specific in-
juries and their impact on different reach directions of the
UQYBT, aiding in the development of targeted prevention and
rehabilitation programs.

Correlations and determinants
Anthropometry

Anthropometric measurements like height and weight
can indirectly impact the test results by influencing the per-
centage of muscle mass and the length of the upper limb. A
study on female soldiers revealed a slight positive correlation
between average UQYBT scores and both height (right side:
r=0.1; left side: r=0.11) and weight (right side r=-0.25; left
side: r=—0.26) (Gottlieb et al., 2018). This suggests that an-
thropometric factors do hold some sway over UQYBT scores,
albeit weakly.

Strength

Research indicates various correlations between the
components of the UQYBT test and the strength of differ-
ent muscle groups. Among CrossFit practitioners without
musculoskeletal shoulder pain, a positive association exists
between the superolateral component and the strength of
the shoulder’s abductor muscles. This correlation is absent
in practitioners with shoulder pain, who instead show a
positive association between the strength of external shoul-
der rotators and the medial component of the UQYBT test
(Silva et al.,, 2022). In the dominant limb, moderate positive
correlations are observed: between superolateral reach and
serratus anterior muscle isometric strength (r=0.45), me-
dial reach and lower trapezius muscle isometric strength
(r=0.44), and inferolateral reach with both serratus anterior
muscle (r=0.53) and lower trapezius muscle (r=0.53) isomet-
ric strength. Additional associations include rotators of the
trunk (r=0.49), and lateral trunk flexor strength (r=0.56),
as well as between the composite score and the strength of
the serratus anterior muscle (r=0.52), lower trapezius mus-
cle (r=0.58), rotators of the trunk (r=0.45), and lateral trunk
rotators (r=0.51) in recreational swimmers. A negative mod-
erate correlation is present between inferolateral reach and
trunk flexion endurance time (r=—0.47) in the same group
(Silva Barros et al., 2022). In addition, UQYBT test results
were in moderate positive correlation with McGill trunk en-
durance test (r=0.46) when assessed on a sample of male col-
legiate athletes (Nuhmani, 2022). However, in another study,
there was no difference in UQYBT results between basket-
ball players with good and poor core stabilization (based on
Sahrmann Core Stability Test; Chan et al., 2020), and there
was also no effect of instructing the participants to activate
their core musculature during the test (Arora et al., 2021).

Furthermore, lower trapezius isometric strength demon-
strates a positive relationship with the inferolateral UQYBT
reach, accounting for 70% of the UQYBT variability in the in-
ferolateral direction (Mendez-Rebolledo, Cools, et al., 2022).
However, no correlation is found between the variables of
the UQYBT test and the strength of back muscles in crick-
et players (Singla et al., 2018). In conclusion, various studies
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highlight the diverse relationships between the UQYBT test
components and muscle group strength. These findings em-
phasize the variable associations between UQYBT test compo-
nents and muscle strength, suggesting the influence of specific
sports and physical conditions on these relationships.

Clinical tests

In amateur volleyball players, a negative moderate correla-
tion was found with inferolateral UQYBT (r=-0.57) and the
UQYBT composite score (r=—0.43) and the Active joint posi-
tion sense measurements at 90° of internal rotation (Mendez-
Rebolledo, Ager, et al., 2022). This article also disclosed that
the active joint position sense measurements at 90° of internal
rotation have the greatest influence on the change in the in-
ferolateral direction of the UQYBT test. However, there was no
association between the medial reach in UQYBT and Closed
Kinetic Chain Upper-Extremity Stability Test performances.
On the other hand, Taylor et al. (2016) established that there
is a very low correlation between the Closed Kinetic Chain
Upper-Extremity Stability Test scores and UQYBT composite
score (r=0.04-0.18) in healthy college athletes. A statistically
significant positive association was also found between medial
reach of UQYBT test and the Closed Kinetic Chain Upper-
Extremity Stability Test in healthy CrossFit practitioners (Silva
etal,, 2022). The reason for the low correlation may be that the
two tests assess different abilities. The Closed Kinetic Chain
Upper-Extremity Stability Test includes power, speed, and sta-
bility, whereas the UQYBT challenges the limits of stability of
an athlete, including components of balance, proprioception,
and mobility of the thoracic spine and scapula. Finally, In male
adolescent handball players, various correlations with the
Bourban test were noted for both throwing and non-throwing
hands across different directions and composite scores (Bauer
etal., 2022).

Sports performance

In addition to correlations with the strength of individual
muscle groups, the UQYBT test was also found to correlate
with other movement components important for sports per-
formance. Bartolomeu et al. (2023) found a positive moderate
correlation between swimming speed and UQYBT test scores
of left (r=0.54) and right hand (r=0.57). In youth handball
players there was a small correlation between UQYBT perfor-
mance and throwing velocity (T'V) or accuracy (A) of the throw
(13-year-old females: TV: —0.01<r<-0.37; A: 0.01<r<0.31;
14-year-old males: TV:0.10<r<0.45; A: -0.01<r<-0.51;
15-year-old males: TV: 0.06<r<0.34; A: 0.01<r<-0.45) (Bauer,
Schedler, et al., 2020). More studies are urgently needed to as-
sess relationships between UQYBT and sport-specific perfor-
mance.

Effects of interventions

Following upper-extremity balance training with Biodex
device, the UQYBT composite score increased for ~9-10 %,
which was more than in the control group that performed
upper extremity resistance training (Abdelraouf et al., 2022).
Moreover, core stability training was reported to increase
UQYBT composite scores by as much as 15% (Jha et al,
2022). Furthermore, Bodyblade™ training in athletes with
traumatic anterior shoulder instability improved the scores
for ~4-6 % (Pulido et al., 2023). Exercises focused on improv-
ing awareness of lumbar spine position and thoracic spine
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mobility did not improve the UQYBT in any direction in ac-
tive females, however, the sample size was very small (n=12)
(Schwartzkopf-Phifer et al., 2021). Savitzky et al. (2021)
compared two approaches for rotator cuff rehabilitation: 1)
ShoulderSphere, an innovative device that uses resistance to
centrifugal force, 2) TheraBand as a traditional device that
uses resistance to elasticity. Both approaches improved in-
ferolateral direction with large effects size (d=0.75 to 0.89),
but there were no group X time interactions. Next, perform-
ing the FIFA 11+ Shoulder programme for 8 weeks resulted
in an increase (+8% ULL) in composite score (Zarei et al.,
2021). After a local vibration application shoulder joints, an
increase in UQYBT scores was reported, with mean non-nor-
malized composite score increasing from 211.1+26.8 cm to
244.3+30.1 cm (Jung & Moon, 2015). In contrast, application
of Kinesiotape did not improve immediate UQYBT scores in
a male collegiate athletic population with rounded shoulder
posture (Dittmer et al., 2021).

Three studies have also assessed the influence of fatigue on
UQYBT. Bauer, Hagen, et al. (2020) effects of fatigue proto-
col (consisting of sets of push-ups until failure) on throwing
performance and UQYBT scores in male adolescent handball
players. Fatigue caused a significant decrease in throwing ve-
locity (—3%) and superolateral reach direction (throwing arm:
—5%; non-throwing arm reach: —10%) and the composite
score (throwing arm: —2%; non-throwing arm: —4%), but not
for the medial and the inferolateral reach directions. Finally,
Salo & Chaconas (2017) demonstrated ~2-12 c¢m reductions
in absolute scores after upper extremity fatigue protocol in
recreational weightlifters.

In summary, the various impacts on UQYBT compos-
ite scores highlight the sensitivity of the UQYBT to different
interventions, underlining its practical utility as a measure
in upper extremity balance training and rehabilitation. The
marked improvement in UQYBT scores with the use of spe-
cialized devices and training methods, such as the Biodex de-
vice and core stability training, underscores their effectiveness.
This underlines the significance of the UQYBT as a discerning
tool for evaluating and guiding upper extremity balance and
stability interventions, ensuring the application of the most
beneficial and efficient methods for individuals.

Conclusions

The scoping review UQYBT reveals its utility in evaluat-
ing upper limb stability, predicting injury risks, and inform-
ing training regimens across various sports disciplines. The
aggregation of limb-length-normalized data is a step towards
enhancing the test’s standardization. Our analysis confirms
the UQYBT's reliability and consistency across diverse pop-
ulations, reinforcing its validity as a functional assessment
tool. The relationship between UQYBT scores and muscle is
complex, with sport-specific variations suggesting a need for a
careful interpretation. In some sports, the UQYBT may serve
as a predictor for potential injuries. Ultimately, the UQYBT
stands out as a valuable component of an athlete’s assessment
protocol, with its ability to reflect underlying musculoskeletal
functions and potential for individualization of training in line
with sport-specific demands. It is crucial for future research to
further explore this relationship, enabling an evidence-based
application of the UQYBT that could help improve injury pre-
vention strategies and elevate athletic performance through
training interventions.
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