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ABSTRACT

Talent identification (TID) within sport provides extensive development op-
portunities to enhance the potential for senior success. However, little is known
about the effectiveness of TID in table tennis. Therefore, the objective of this
systematic review is to examine current research and practice in TID in table ten-
nis, identify commonalities, disparities, and gaps in the literature, and provide
directions for future research on TID in table tennis. A search of the electronic
databases (EBSCOhost, Scopus, Web of Science, PubMed, and SPORTDiscus)
was conducted from September 2023 to March 2025. The search terms utilized
represented table tennis, talent, performance, giftedness, and athlete selection.
In accordance with the PRISMA guidelines, 31 articles were thoroughly re-
viewed. The results established three common themes: morphological qualities,
performance profiles, and player characteristics. A key finding established matu-
ration bias as a limitation in talent identification within table tennis, highlighting
the importance of maturational assessments in future initiatives. Furthermore,
given that most studies used a cross-sectional design, future research should
consider longitudinal designs to provide a more accurate assessment of talent
and development.

Keywords: perceptual-motor skills, physical, maturation, racquet sports,
performance testing, giftedness.

likely remain a cornerstone of sporting re-

Identifying and developing the best ath-
letes is the overall pursuit of elite sport orga-
nizations. Given the extensive time require-
ments for the development of expertise (Baker
& Young, 2014; Vaeyens et al., 2009) young
athletes are often prioritized, given that they
have the greatest opportunity to undertake lon-
ger-term systematic development (Vaeyens et
al., 2009). In searching for young prospective
athletes, talent identification (TID) protocols
are commonly used to recognize and subse-
quently develop individuals perceived as hav-
ing the highest potential for senior success
(Johnston et al., 2018; Vaeyens et al., 2008).
Whilst the effectiveness of TID protocols re-
mains relatively unknown, such practice will

cruitment. Therefore, TID protocols and as-
sessments warrant extensive investigation to
ensure accurate understanding and interpreta-
tion of performance, whilst mitigating against
potential bias or error.

Table tennis is an open-skilled sport char-
acterized by unpredictable and dynamic ac-
tions, demanding reactions within limited
time frames (Doherty et al., 2018). Specifical-
ly, research in table tennis has identified high
demands for perceptual-cognitive and percep-
tual-motor abilities (Faber et al., 2015), em-
phasizing the importance of game understand-
ing, decision-making, and anticipation skills,
as well as a mastery of associated movement
patterns (e.g., footwork, technical ability, bal-
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ance, etc.) (Faber, Bustin, et al., 2016; Faber
et al.,, 2015). Thus, TID protocols in table
tennis are inherently complex due to the need
for diverse skill sets and advanced perceptu-
al-cognitive abilities. Additionally, table ten-
nis is considered an early specialization sport,
whereby engagement within the sport from an
early age is thought to be necessary to attain
subsequent senior success (Faber et al., 2017a;
Koopmann et al., 2023). Previous research has
reported that athletes as young as 8-12 years
are considered a special interest for TID pur-
poses (Koopmann et al., 2023). However, this
age range aligns with key developmental stag-
es in youths (e.g., the growth spurt), whereby
significant physical advancement occurs (My-
burgh et al., 2019). Therefore, in the absence
of such an acknowledgment, TID in table
tennis is likely to be influenced by physical
maturation.

With the above-mentioned in mind, this
review seeks to synthesize current research
and practice of TID in table tennis. More
precisely, the research seeks to investigate:
1) the variations of methodological design
(e.g., cross-sectional, retrospective, or lon-
gitudinal) and the focus of assessment (i.e.,
singular domain or multifaceted) used in
literature to distinguish key performance at-
tributes of table tennis; ii) the range of as-
sessment instruments used to measure and
assess performance (i.e., physical, cognitive
and anthropometric profile); and iii) charac-
teristic differentiation in identifying talent
(e.g., age, sex, nationality). By highlighting
the commonalities, disparities, and gaps in
current knowledge, this review aims to offer
future directions for refining and advancing
TID offerings within table tennis, benefiting
practitioners and organizations in identifying
talent effectively and improving their talent
identification processes.

METHODOLOGY

Search Strategy: Databases & Eligibility
Criteria

A systematic review was conducted to ex-
amine the current practice of talent identifi-
cation in table tennis. The procedures were
established prior to conducting the review,
whereby relevant literature was determined
following the Preferred Reporting of Items
for Systematic Reviews and Meta-Analysis
(PRISMA) guidelines (Page et al., 2021).
Preliminary searches were conducted in Au-
gust 2023 to identify standard search terms
for distinguishing talented table tennis play-
ers. The electronic databases EBSCO Host,
Scopus, Web of Science, PubMed, and
SPORTDiscuss were searched from Sep-
tember 2023 until March 2025, using the
following search terms: ‘Table Tennis AND
Talent*, ‘Table Tennis AND Gift*’, ‘Table
Tennis AND Select™’, and ‘Table Tennis AND
Performance*’. Boolean operators (“AND”)
and wildcards (“*””) were used to enhance the
breadth of the search.

To ascertain the appropriateness of the lit-
erature, an inclusion criterion was established:
1) research must be relevant to talent identifi-
cation in table tennis. Comparison of purely
technical or tactical superiority was excluded
as these were deemed irrelevant to identifying
talent (typically focused on game strategy); ii)
studies must be related to table tennis (i.e., not
other racket sports); ii1) studies must be avail-
able as full text; iv) studies must be written in
English; and, v) studies must have been pub-
lished within the last 10 years, for contempo-
rary relevance.

Study Selection

Two reviewers (RK and HOB) assessed
the articles following the PRISMA process.
The literature was imported into an online sys-
tematic review management tool (Covidence,
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Australia), and duplicates were removed pri-
or to screening. For the screening process,
each reviewer worked independently. Using
the inclusion criteria throughout, titles and
abstracts were first assessed, and studies that
met the criteria underwent full-text screening.
At both screening stages, any conflicts re-
garding the eligibility of the research articles
were resolved through discussion between the
reviewers (RK and HOB). Lastly, data were
extracted independently by both authors (RK
and HOB).

Quality of Literature

To assess the methodological quality of
the extracted literature, the McMaster critical
review form was used (Law et al., 1998). The
form assesses against 16 items, although the
present study removed the application of point
9 (intervention applied) as deemed irrelevant
to the reviewed literature, which aligns with
previous studies (Faber, Bustin, et al., 2016;
Sarmento et al., 2018). Articles were assessed
on: 1) study objective; 2) a review of relevant
literature; 3) appropriate research design; 4)
sample description; 5) sample size justifica-
tion; 6) informed consent procedure; 7) reli-
ability assessment of outcome measures, 8)
validity assessment of outcome measures; 10)
statistical reporting; 11) analysis approach;
12) practical importance; 13) drop-out report-
ing; 14) appropriate conclusions; 15) practi-
cal implications; and 16) research limitations.
Each item was scored with either a 1 (meets
criteria), a 0 (does not meet criteria), “NA”
(not applicable), or “?”’ (undetermined rating).
Overall scores were presented as a percentage
and were derived by summing the scores of
all items and dividing them by the number of
relevant scored items for each research arti-
cle. This study adopted cut-off points set as
< 50% = low methodological quality, 51%
to 75% = good methodological quality, and

>75% = excellent methodological quality, in
line with similar studies (Faber, Bustin, et al.,
2016; Sarmento et al., 2018). Throughout the
process, one reviewer conducted the method-
ological quality screening (HOB), and anoth-
er reviewer verified the outcomes (RK). Dis-
agreements between reviewers were resolved
through discussion.

The quality assessment established a
mean value for all the studies of 73%, where
17 studies were considered excellent quality
(> 75%), 12 studies considered good quali-
ty (51 to 75%), and two studies considered
low quality (< 50%), with quality percent-
ages summarised in Table 1. On further ob-
servation, low-quality studies were typically
characterized by methodological issues (i.e.,
failure to report consent and/or the use of un-
reliable or invalid measures) and by outcome
commentary (i.e., lacking statistical reporting
and not highlighting study limitations).

RESULTS

Systematic Search

The initial search identified 1822 manu-
scripts within the aforementioned databases.
Following the removal of duplicates (n =575),
1246 studies were eligible for review. Initial
screening consisted of evaluating therelevance
and eligibility of literature titles and abstracts,
after which 1185 studies were removed. The
remaining 61 manuscripts underwent full-text
review, during which each study was assessed
against the eligibility criteria, resulting in 30
additional exclusions. The systematic review
identified 31 studies eligible for in-depth re-
view (Figure 1). Exclusion of literature con-
sisted of studies lacking full-text availability
(n = 10), wrong study design (n = 12), wrong
outcomes (n = 5), manuscript retraction (n =
1), methodological concerns (n = 1), or not
being written in English (n = 1).
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Synthesis of Literature

Uponreviewing the literature, three themes
emerged (with additional sub-themes) outlin-
ing the variables reported to distinguish talent
in table tennis: Morphological Qualities (an-
thropometrics and maturation); Performance
Profile (components of fitness, perceptu-

al-motor skills, and psychometric evaluation);
and Player Characteristics (training history,
handedness, and birth date distribution). A
summary of the instruments used in the litera-
ture reporting significant results related to TID
is presented in Figure 2.

Studies from databases/registers (n = 1822)
SPORTDiscus (n = 684)
EBSCO Host (n =567)
Scopus (n =356)
Web of Science (n = 155)
PubMed (n = 60)

References from other sources (n = 0)
Citation searching (n = 0)
Grey literature (n = 0)
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References removed (r = 576)
Duplicates identified manually (n = 2)
Duplicates identified by Covidence (7 = 574)

Marked as ineligible (» = 0)
Other reasons (n = 0)

Studies screened (r = 1246)

> Studies excluded (r = 1185)

v

Studies sought for retrieval (n = 61)

2| Studies not retrieved (n = 0)

v

Studies assessed for eligibility (n = 61)

Screening

Studies excluded (n = 30)

\ 2

Non-English (n = 1)

Wrong outcomes (n = 5)

Wrong study design (n = 12)
Methodological Concern (n = 1)

No full text available (» = 10)
Manuscript has been retracted (n = 1)

A4

Studies included in review (rn = 31)

Included

Included studies ongoing (n = 0)
Studies awaiting classification (n = 0)

Figure 1. PRISMA flowchart outlining the review process
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Instrument applied

Quality being assessed
*Standing height*19-22.2425.31 lower leg length?!,
shoulder width'®, wrist circumference
Anthropometrics
*Somatotype’+?
Maturation FELS method?, age of peak height velocity>-,

*Dutch motor skills assessment!->-7:8.9:10.11.14.27 "taple tennis
specific battery test', backward balance??, jumping
sideways?’?°, moving sideways!'®?2, juggling
matchsticks!®, Reaction time2°

—  Perceptual-motor skills

Maximal strength - deadlift’!, hand grip?!-2¢
Strength endurance - *push-ups!?-222°, *sit-ups!®
Power - triple jump'®, *horizontal jump!®21-22, vertical
Components of fitness jump?!, medicine ball throw1291, *5m sprint!®-21-22, 10m

sprint
Change of direction - slalom run'®, Modified T-test?!
Endurance - *multi-stage fitness test!22

Cognitive emotional regulation questionnaire (short
version)’, self-regulation of learning self-report scale’,
sport motivational scale!®, coping inventory for
competitive sport!8, athlete burnout questionnaire!®

— Psychometric evaluation

— Training History Years in sport56.9-1623
Handedness
—  Birth date distribution Relative age effect>!213.17.28,

[ Player Characteristics ][ Performance Profile ] [Morphological Qualities 1

*= Conflicting findings were established within the literature

Study key: 1) Abazi et al. (2023); 2) Bilgic et al. (2024); 3) Coelho-e-silva et al. (2022); 4) Djokic¢ et al. (2017); 5)
Doherty et al. (2018); 6) Elferink-Gemser et al. (2018); 7) Faber et al. (2014); 8) Faber et al. (2015); 9) Faber et al.
(2016), 10) Faber et al. (2017); 11) Faber et al. (2018); 12) Faber et al. (2020); 13) Faber et al. (2020); 14) Faber et
al. (2023); 15) Katsikadelis et al. (2014); 16) Koopman et al. (2023); 17) Loffing et al. (2021); 18) Martinent et al.
(2018); 19) Nikolic et al. (2019); 20) Padulo et al. (2016), 21) Picabea et al. (2021),; 22) Pion et al. (2014); 23) Pluta
et al. (2020); 24) Pluta et al. (2021); 25) Pradas et al. (2021); 26) Pradas et al. (2022); 27) Robertson et al. (2018);
28) Romann et al. (2014); 29) Siener et al. (2019); 30) Widodo (2024), 31) Zhao et al. (2019)

Figure 2. A summary of the instruments used within the literature. The number corresponds to
each article that applied such an instrument (please see ‘study key’ for article numbers).
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Morphological Qualities
Anthropometrics. Anthropometric mea-
sures featured in a vast majority of the reviewed
studies, including skinfold assessments and
subsequent body fat percentage calculations,
limb circumference and length measures,
body mass, BMI calculations, and somatotype
considerations. However, no consensus was
reached in anthropometric assessment in dis-
tinguishing talent or performance abilities. For
example, whilst standing height was reported
as related to performance in two studies (Ni-
kolic et al., 2019; Pradas et al., 2021), it was
unrelated in others (Djokic et al., 2017; Pion
et al., 2015; Zhao et al., 2019). Likewise, so-
matotype was inconsistent, whereby Pluta et
al. (2021) established mesomorphic somato-
type of boys as better related to performance,
contrary to Pradas et al. (2021) who found that
the ectomorphic somatotype in boys was better
related to performance. Although consistency
was observed in endomorphic traits among the
worst performers. Additionally, measures of
the lower leg length (Zhao et al., 2019), shoul-
der width, and wrist circumference (Nikolic et
al., 2019) were suggested as capable of distin-
guishing performance ability.

Maturation. Maturity status was deter-
mined to be an influential factor for success
within the talent selection process, hindering
the later maturing player (Coelho-e-Silva et
al.,2022; Doherty et al., 2018). Coelho-e-Silva
et al. (2022) identified a selection bias towards
early-maturing players. Similarly, Doherty et
al. (2018) acknowledged a performance dom-
inance by average and early maturing players,
over their lesser mature peers, yet acknowl-
edged a greater development opportunity for
later maturing players.

1

Performance Profiles

Components of Fitness. Whilst com-
monly investigated, only a few studies have
established that components of fitness are
capable of determining talent (Nikolic et
al., 2019; Picabea et al., 2021; Zhao et al.,
2019). Strength appears to be an influen-
tial factor, as Zhao et al. (2019) found that
maximal deadlift performance is an area of
sporting requirement among under-15 and
under-16 athletes, and Siener & Hohmann
(2019) found the push-up to be a highly sig-
nificant test-related measure of performance.
However, conflicting findings were noted,
with Nikolic et al. (2019) reporting signif-
icant findings in jumping activities (triple
and horizontal jumps), strength endurance
tests (sit-ups and push-ups), the Sm sprint
test, medicine ball throw, slalom run, and
the multi-stage fitness test in young females.
Whereas wider research found non-signifi-
cant findings in push-ups (Pion et al., 2015),
sit-up (Siener & Hohmann, 2019), horizontal
jump (Pion et al., 2015; Siener & Hohmann,
2019), 5m sprint (Pion et al., 2015), and the
multi-stage fitness test in elite youth males
(Pion et al., 2015). Likewise, Faber, Pion,
Munivrana, Faber, & Nijhuis-Van der Sand-
en (2018) found that physical ability was in-
versely related to distinguishing primary-age
talented players.

Perceptual-Motor Skills. The require-
ment to read the environment and respond
with appropriate fine motor skills has been
consistently reported as a key quality of ta-
ble tennis in the literature. The Dutch Motor
Skills Assessment, comprised of eight motor
skill assessments (sprint, change of direc-
tion!, vertical jump, speed whilst dribbling,

The original authors term this as an assessment of ‘agility’. However, given that this is a predetermined task

lacking a reactive component, its classification would fall within a ‘change of direction’ task.
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aiming at a target, ball skills, throwing a ball,
and eye-hand coordination) has been heavi-
ly implemented using either part (Doherty et
al., 2018; Faber et al., 2014), or the whole of
the assessment battery (Abazi et al., 2023;
Faber, Elferink-Gemser, et al., 2016; Faber
et al., 2015, 2017b, 2018). The synthesis
of findings generally established that the
‘ball-oriented’ tasks (speed whilst dribbling,
aiming at a target, ball skills, throwing a ball,
and eye-hand coordination) are consistent in
distinguishing talent across a range of pop-
ulations. Whereas conflicting findings have
been reported in the ‘physical assessments’
(vertical jump, sprint, and change of direc-
tion tests), with primary-aged children out-
scoring national talent pathway players (low
potential) in the sprint and change of direc-
tion tests (Faber et al., 2018).

In addition to the Dutch Motor Skills
Assessment, perceptual-motor skills were
established in tasks assessing backward bal-
ance (Pion et al., 2015), jumping sideways
(Robertson et al., 2018; Siener & Hohmann,
2019), jumping backward (Nikolic et al.,
2019), moving sideways (Nikolic et al.,
2019; Pion et al., 2015) and juggling match-
sticks (Nikolic et al., 2019). However, the va-
lidity of such assessments remains unknown,
which challenges their use. Reaction tests
have shown promise in distinguishing the
performance of athletes (Katsikadelis et al.,
2014; Padulo et al., 2015; Pluta et al., 2020),
with methods developed to assess athletes
with high reliability further (Widodo, 2024).

Psychometric Evaluation. Only two of
the 31 included studies directly investigat-
ed psychological qualities (Doherty et al.,
2018; Martinent et al., 2018). Psychometric
evaluation was used to assess performance
ability and identify potential dropouts (while

not directly associated with talent identifica-
tion, understanding barriers to participation/
performance is a relevant topic for enhancing
talent development). Research by Doherty
et al. (2018) noted that positive refocusing,
evaluation, and self-monitoring (two compo-
nents of self-regulation) were performance
characteristics. The authors noted that the
outcomes were contradictory: evaluation
(positively associated) and self-monitoring
(negatively associated) showed different as-
sociations with performance. Additionally,
motivation was established as a further qual-
ity related to performance by Martinent et
al. (2018). Interestingly, this contradicts the
findings of Doherty et al. (2018), who found
no associations between motivation (or amo-
tivation) and performance. Dropout was also
investigated, revealing that sport devaluation
and disengagement-oriented coping were in-
fluential factors (Martinent et al., 2018).

Player Characteristics

Training History. Training history was
found to be a determinant of performance in
four studies. Whilst of little surprise, the ac-
cumulation of time involved in the sport was
linked to an expected higher performance
and competition participation (Doherty et al.,
2018; Elferink-Gemser et al., 2018; Faber,
Elferink-Gemser, et al., 2016; Koopmann
et al., 2023). In particular, Elferink-Gems-
er et al., (2018) linked enhanced cognitive
function (which was associated with perfor-
mance) as a byproduct of greater exposure
to table tennis. Likewise, coaches’ percep-
tions of talent consider training age as a con-
founding factor within their selection criteria
(Koopmann et al., 2023).

Handedness. Several studies investigated
handedness, with only one study highlighting
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an over-representation of left-handed players
within table tennis, due to a perceived perfor-
mance advantage (Loffing & Schorer, 2021).
However, Djokic et al. (2017) challenged
such findings, highlighting performance
dominance among right-handed players and
overall questioning the use and reliability of
assessing handedness within the talent iden-
tification protocol for table tennis.

Birth Date Distribution. Five studies ex-
plored the effect of birth distribution and re-
ported a relative age effect (RAE) (Bilgi¢ &
Giiveng, 2024; Faber, Liu, et al., 2020; Faber,
Martinent, et al., 2020; Loffing & Schorer,
2021; Romann & Fuchslocher, 2014). How-
ever, the findings were conflicting, given that
both a traditional RAE was reported in senior
females (Loffing & Schorer, 2021) senior
males (Faber, Martinent, et al., 2020), and
combined (Bilgi¢c & Giiveng, 2024), where-
as a reverse RAE (Romann & Fuchslocher,
2014) was reported in recreational and talent
pathway females.

DISCUSSION

This study set out to determine the cur-
rent assessments and processes utilized to
identify talent in table tennis. A synthesis of
the literature established three focal areas in
table tennis TID initiatives: Morphological
Qualities, Performance Profiles, and Player
Characteristics. A key finding highlighted
inconsistencies and inconclusive findings,
alongside a lack of longitudinal design and
the emphasis on cross-sectional design.
Whilst a positive observation noted a broad
multidimensional assessment (as opposed
to unidimensional), the overall findings
challenge the use of current applications in
talent identification, underscoring the need
for longitudinal research designs. Addition-

ally, it was evident that maturational assess-
ment (and subsequent corrections for athlete
comparison) is an important consideration,
given both its probable and established high
influence within many of the protocols cur-
rently used.

When considering the morphological qual-
ities of table tennis, no consensus emerged re-
garding specific anthropometric advantages.
Therefore, it is apparent that height, weight,
and somatotype currently offer inconsistent
reporting towards sporting transfer. Whilst
various limb length measures (wrist circum-
ference and shoulder width) were suggest-
ed to determine performance ability by Ni-
kolic et al. (2019), the low-quality score of
the study (58%) challenges the reliability of
these findings. Likewise, lower limb length
was also noted as a discriminative variable of
performance by Zhao et al. (2019). Converse-
ly, it may be speculated that these findings are
directly related to maturational status, given
that wrist bone formation (Flores-Mir et al.,
2006; Freitas et al., 2024; Poortmans et al.,
2005) and lower leg bone length (Hattori et
al., 2011; Zhang & Li, 2015) are associated
with bone age measurements. Lower leg bone
length, in particular, has been established as
peaking in growth just prior to the growth
spurt, represented as peak height veloci-
ty (PHV) (Hattori et al., 2011; Zhang & Li,
2015), eluding individuals with larger relative
growth will likely be more advanced in matu-
ration. Therefore, it is logical to assume that
such distinguishable landmarks may serve as
proxies for maturation status.

Further to the above, it was recognized
that young players exhibiting advanced
physical development (i.e., early maturation)
are likely to be selected over their less de-
veloped peers due to their athletic prowess
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(Coelho-e-Silva et al., 2022; Doherty et al.,
2018). Athletes approaching critical stages of
maturation, namely the timing of PHV, will
exhibit substantial increases in muscular size
and force production, which are inherent to
physiological development (Cumming et al.,
2017). However, the onset of maturation is
unique to individuals, with some entering
puberty earlier than average and others later
(Bradley et al., 2019; Malina et al., 2005).
This highlights why biological age (typical-
ly modeling growth curves to account for
somatic characteristics) is critical to attain
within youth athletes, as players of a similar
chronological age (age from birth) may have
dramatic differences in biological age, with
reports of as much as 5 years in difference
(Bradley et al., 2019). In contrast, when com-
paring athletes’ performance pre- and post-
PHV, or directly associated with biological
age, large variance in physical performance
has been reported across maturational sta-
tus, favoring the early maturers (Johnson
et al., 2017; Kite et al., 2023; Patel et al.,
2020). Moreover, whilst early-maturing ath-
letes may initially thrive on athletic prowess,
these advantages are neutralized once their
average- and later-maturing peers ‘catch up’
(Cumming et al., 2017). Therefore, caution
must be applied when comparing compo-
nents of fitness test outcomes, as well as an-
thropometry, without controlling for matura-
tional influences.

It has also been suggested that later-ma-
turing players may need to adopt additional
strategies to ‘survive’ training and selection
processes. Due to such heightened coping de-
mands, a common trait enhanced in later ma-
turing players is mental resilience (Cumming
et al., 2018). Previous reports have highlight-
ed such psychological qualities as essential to

subsequent success (Collins, MacNamara, et
al., 2016; Collins, Macnamara, et al., 2016),
which perhaps emphasizes how later ma-
turing peers may flourish beyond the matu-
ration process. This longitudinal advantage
was acknowledged by Doherty et al., (2018),
demonstrating positive recognition of mat-
urational impact within table tennis talent
development, further supporting why matu-
ration assessment (and allometric scaling) is
important within TID processes.

Regarding Performance Profiles, three ar-
eas emerged considering physical assessment,
perceptual-motor abilities, and psychological
qualities. Limited and conflicting findings
were observed regarding the use of physical
assessments, which may be partly explained
by variations in the recruited sample groups
across studies. Nikolic et al., (2019) used un-
der-11-aged female players, whilst Pion et
al. (2015) used under-18-aged male players.
The differing sexes and wide age ranges may
suggest different assessment needs, depen-
dent on sex, age, and time spent in the sport.
Furthermore, it is key to highlight that the
sample size used by Pion et al. (2015) was
arguably insufficient to distinguish variations
(n = 6), further questioning the reliability of
these findings. Likewise, the utility of under-
11-year-old players introduces the high prob-
ability of maturation influencing performance
(e.g., failing to distinguish performances bi-
ased by advanced maturational status).

Further research investigating physical
performance testing was undertaken by Zhao
et al. (2019), who assessed maximal strength
via a deadlift assessment to determine per-
formance abilities in 15 to 16-year-olds. The
findings reported that the lower back strength
of table tennis players was greater than that
of other assessed sports (fencing, basketball,
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volleyball, judo, and swimming). However,
it is unclear how this conclusion was estab-
lished, given that the study presented aver-
age loads that were lower than those of all
the other sports (bar one). Without further
clarity of such results, back strength remains
inconclusive as a determinant of table tennis
ability. Regardless, future TID protocols may
consider using strength testing, although such
assessments may have a low probability of
predicting talent potential, they have uses be-
yond identification and extend into long-term
talent development. For example, Isometric
hand grip tests have been associated with
technical and sporting ability (Picabea et al.,
2021; Pradas et al., 2022; Sari et al., 2020),
potentially further explaining why wrist cir-
cumference was found as a distinguishing
factor in this study (Nikolic et al., 2019) (i.e.,
greater wrist strength is synonymous with
greater muscle cross-sectional area). Other
strength tests are beneficial for long-term de-
velopment, which may further increase the
likelihood of identifying and mitigating inju-
ry. Therefore, given the broader benefits of
strength assessments and the current lack of
their application in the table tennis literature,
further research and TID initiatives should in-
clude relevant strength assessments.

A notable observation in the physical as-
sessment is the choice of assessments used.
For example, a 5m sprint assessment likely
demonstrates good ecological validity with
table tennis performance, yet is problematic
as an assessment. Starting distance has been
demonstrated to influence Sm sprint times sig-
nificantly (Altmann et al., 2015), because of
the measuring device (Bezodis et al., 2012).
Therefore, greater attention should be paid to
the reliability and validity of the selected as-
sessments. Conversely, it was apparent that

change-of-direction assessments were lack-
ing (or yielded less informative outcomes),
which may warrant further research. There-
fore, it may be of interest to further investi-
gate the use of 10m linear sprints (in place
of 5m) to enhance validity, and the use of as-
sessments such as the 505 change of direction
assessment (or modified variants), whereby
both components can be used to calculate 505
deficit, a measure of turning time (Nimphius
etal., 2016). This metric offers training direc-
tion, performance information, and potential
TID-related inputs.

Whilst the above-mentioned findings are
largely inconclusive, the inclusion of physi-
cal assessments should arguably remain with-
in TID protocols. The clear quantification of
abilities typically provides useful information
on thresholds of physical ability in table ten-
nis, further informing practitioners of each
athlete’s unique areas for development and
enabling long-term tracking of physical per-
formance trajectories. However, the influence
of maturation on physical abilities is well re-
ported, and practitioners should be cognisant
of controlling for this where possible (e.g.,
allometric scaling). Overall, given the limited
literature found in this search, more work is
needed better to understand physical assess-
ment in table tennis and TID.

A more promising area of research was
noted in perceptual-motor assessments.
Perceptual-motor skills differ from percep-
tual-cognitive skills, whereby the former
focuses more on motor pattern learning
and skill acquisition, contrary to the latter,
which examines areas such as anticipation
and decision-making abilities (Williams &
Ericsson, 2005). In the instance of table ten-
nis, the Dutch motor skills assessment was
a prominent instrument applied in several
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studies (Abazi et al., 2023; Doherty et al.,
2018; Faber et al., 2015; Robertson et al.,
2018). A criticism of the Dutch motor skills
assessment is that only a few items were
found to identify talent, suggesting that the
assessment as a whole may be helpful but not
necessary. One issue with the assessment of
perceptual-motor and perceptual-cognitive
skills is the basis upon which they are built,
namely, an athlete’s familiarity with the de-
cisions based upon previous experiences
(Williams et al., 2011; Williams & Ericsson,
2005). For instance, it has been reported in
the literature (Elferink-Gemser et al., 2018),
that athletes with greater exposure to table
tennis environments and the demands of the
sport will develop and exhibit higher levels
of perceptual-cognitive abilities. Therefore,
whilst the assessment of perceptual-cogni-
tive abilities may be capable of distinguish-
ing performance standards, it may not be a
tool that can adequately distinguish talent
potential (i.e., those likely to possess expert
skills in the future).

Minimal findings were established with
regard to psychometric evaluation, with con-
tradicting findings observed by both Doherty
et al. (2018) and Martinent et al. (2018).
Doherty et al. (2018) acknowledged contra-
dictory findings between ‘evaluation’ and
‘self-monitoring’ within their study, whereas
Martinent et al. (2018) deemed ‘motivation’
as both unrelated and related to performance.
Again, such findings may be due to the age
disparities between studies, with the use of
junior-aged players (Doherty et al., 2018),
and 11 to 19-year-old players (Martinent et
al., 2018). Moreover, whilst psychological
qualities are likely an important aspect of
performance (especially given the relation to
cognitive tasks as discussed above), further

research is required to establish associations
within TID. Given the breadth of research that
highlights the need for holistic assessment
(Baker et al., 2018; Johnston et al., 2018;
Lloyd et al., 2016; Vaeyens et al., 2008), such
pursuits would appear worthwhile.

When reviewing Player Characteristics,
few meaningful results were established.
Handedness appeared as a potential factor in
performance, whereby left-handed players
have been perceived to exhibit an advantage.
Yet, these beliefs were unsubstantiated with-
in the literature findings (Loffing & Schorer,
2021). Therefore, it is apparent that handed-
ness does not confer any advantage in perfor-
mance. Additionally, it was determined that
accumulated time spent within the sport was
directly related to performance, as expected.
Athletes who have been afforded systematic
development would be expected to exhibit a
progression in abilities. This brings about its
own issues when considering the use of TID,
specifically the new recruitment of athletes
(i.e., talent detection). The use of assess-
ments with high sport specificity will there-
fore be biased towards athletes with previous
sporting exposure, and needs to ensure that
assessments are not biased in favor of those
with sporting experience (as highlighted in
perceptual-motor and cognitive skill assess-
ments).

In this study, the birth distribution bias,
otherwise known as the relative age effect
(RAE), was inconclusive, as both a reverse
and a traditional direction of RAE were ob-
served. RAE observes the timing of birth in
a calendar year and the consideration of cut-
off dates within the sporting calendar. In the
U.K. academic calendar, individuals born in
September would be almost a year older than
those born in August, yet competing within
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the same age category. Beliefs of relative
age advantages include the benefit of greater
physical and cognitive development (Hill et
al., 2020; Towlson et al., 2021). However, the
constructs of somatic maturation and RAE
should be viewed separately (Hill et al., 2020;
Malina et al., 2019; Towlson et al., 2021).
Given that maturational timing can signifi-
cantly vary (as discussed above) (Malina
et al., 2019), assumptions about maturation
based on birth timing are flawed. Moreover,
maturation should be assessed independently
and used in conjunction with talent identi-
fication assessment and talent development
tracking. In contrast, RAE may be worth-
while to track to determine whether this is a
constructed bias on the part of selectors.
Moreover, at present, the investigation
into Player Characteristics has utilized lim-
ited inputs. Learning from other research in
TID, it may be of interest to further explore an
athlete’s wider sporting history (MacNamara
& Collins, 2015), or even extend explorations
to acknowledge parent and sibling sporting
endeavors (Koch & Krenn, 2021; Tranckle
& Cushion, 2006). It may be of further inter-
est to understand the effectiveness of talent
transfer, such as in other racquet sports, and
how this may aid player history information.

Limitations of the Literature

A contentious issue highlighted through-
out the reviewed literature is the sheer lack of
longitudinal assessment. Reports have high-
lighted how utilizing cross-sectional designs
to measure and compare talented players with
less talented players is problematic, and in-
stead, change over time (e.g., monitoring per-
formance trajectory) is likely more informa-
tive to identify talent (Baker et al., 2018; Till
& Baker, 2020; Vaeyens et al., 2008; Williams

et al., 2020). Of the 31 studies reviewed, 8
used a longitudinal approach. Future research
should be mindful of the issues raised, and
whilst longitudinal research designs are in-
herently challenging to complete (with con-
siderations for drop-out, ongoing participant
access, etc.), the outcomes provided are po-
tentially more informative for accurate talent
assessment.

Sample size and characteristics are further
areas of challenge throughout the literature.
Studies have reported small sample sizes
(e.g., one study with 6 participants), casting
doubt on the statistical findings. Likewise,
when considering the sample characteris-
tics, there has been a disparity in methods
accounting for sex differences, with current
results typically exhibiting either singular
sex or mixed-sex outcomes. Understanding
sex-specific criteria is highly informative,
given the probable variations in abilities.
Likewise, ages have ranged from youth to
senior age. However, without further re-
search to investigate these potential varia-
tions, development plans and performance
assessments will likely remain generic across
age and sex, potentially increasing the risk
of misidentification. Therefore, caution must
be taken when comparing non-homogeneous
groups, whereby research has reported par-
ticipants by a variation of different standards
(e.g., school students, recreational, national,
talent pathway athletes, regional, etc.) and
nations (China, Poland, France, Scotland,
etc.), which must account for the differing
player demands and needs.

Practical Applications

In light of this study’s findings, several
recommendations can be made to support
TID initiatives in table tennis. Given that ta-
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ble tennis has highlighted a focus on young
players near the average age of PHV (boys
= 13.8 yrs; girls = 11.9 yrs) (Cumming et al.,
2017), and an acknowledgement of a poten-
tial maturational bias, a direction for talent
identification initiatives in table tennis would
be for the inclusion of maturation assessment
and the use of allometric scaling (accounting
for maturation) where appropriate. Whilst a
range of non-invasive, simple-to-administer
somatic maturation prediction equations ex-
ist, practitioners should be both cautious and
diligent when choosing the methods used
to assess maturity status. Whilst beyond the
scope of this paper, readers are referred to
research by Malina et al. (Koziel & Malina,
2018; Malina et al., 2006, 2007, 2015) that
discusses the benefits and limitations of var-
ious simple, non-invasive methods of assess-
ing maturation.

The present findings may offer insights to-
wards TID initiatives, accounting for sex and
age variations and performance expectations.
Whilst merely speculative, TID programs
emphasizing ‘talent detection’ — the detection
of new players not currently participating in
the sport (anticipated to be from early ages),
who may benefit from specific components
of fitness tests, psychometric assessments of
motivation, as per findings by Martinent et
al. (2018), and various perceptual-motor as-
sessments (Faber et al., 2015). Conversely,
TID programs that emphasize talent selection
— the selection of currently competitive play-
ers into performance pathway squads (antici-
pated older ages), may benefit more from the
application of more longitudinal assessment
of holistic performance, over isolated assess-
ments of abilities, as per TID research insights
(Vaeyens et al., 2008). Further understanding
is required to distinguish sex differences.

Given the inconsistency in testing outcomes
or poor-quality scores presented in articles,
specific test recommendations are unknown
and warrant further research.

Study Limitations

This study is not without its limitations.
One such limitation is the restriction on the
sources used to collect literature, thereby
neglecting the use of grey literature. Fur-
thermore, it may be suggested that a broader
range of databases is used in future research
to ensure a full breadth of literature is at-
tained. In summary, whilst best efforts were
made to obtain relevant literature through re-
sources accessible to the authors, the use of
additional grey literature and databases may
have further aided the collection of litera-
ture. Finally, given that some of the studies
were determined as poor-quality (exhibiting
a score <50%) (i.e., Djokic et al. 2017; Ro-
mann & Fuchslocher, 2014), this may chal-
lenge the established findings for the broader
population.

CONCLUSION

The literature review on the processes
for identifying talented table tennis players
yielded a wealth of conflicting findings. Mul-
tifaceted assessments are required to identify
talented players, yet the current findings re-
veal disparities by age and ability. However,
selection bias was acknowledged and must
be accounted for, namely, within matura-
tional assessment. Moreover, further inves-
tigation is required to fully understand the
holistic needs of table tennis players, using
longitudinal research designs and isolating
age groups and sex more clearly, to better
distinguish talent for both detection and se-
lection purposes.
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