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In Youth Sport: A Prelminary Study

of US Youth Basketball

Peter L. Meisel, MSPH,*T John P. DiFiori, MD,™ Jean Cété, PhD,¥ Joseph T. Nguyen, MPH,*
Joel S. Brenner, MD, MPH," Robert M. Malina, PhD," Ed Ryan lll, ATC," and Arne Gilich, PhD**

Background: Concerns for youth sports in the United States often focus on early sport specialization, overemphasis on
competition, injuries, and burnout. Little research has addressed relationships among the preceding and other concerns,
including time away from organized sport, sleep, and perceptions of physical and psychological well-being.

Hypothesis: There is an association between reported competitive gameplay volume and specialization, injury, and fatigue
among elite youth basketball players.

Study Design: Cross-sectional study; convenience sample.
Level of Evidence: Level 4.

Methods: An anonymous questionnaire was administered to a convenience sample of youth basketball players between 13
and 18 years of age from across the United States. Participants were queried about multiple factors, including the extent of
their participation in organized basketball and other sports, time away from organized basketball, injury, sleep, and feelings
of exhaustion related to basketball participation.

Results: A total of 772 participants (145 girls, 627 boys) completed a survey. All participants played for a select or elite club
basketball team and/or a high school basketball team. Overall, 49% played more than 50 games within the past year. A total
of 73% were specialized in basketball, 58% prior to age 14 years, and 35% prior to age 11 years. In all, 70% reported less
than 1 month away from organized basketball within the past year, and 28% reported no time away. A total of 54% reported
sleeping less than the recommended 8 hours each night during the school year. Within the prior year, 55% reported feeling
physically exhausted and 45% reported feeling mentally exhausted from basketball. Regression analysis did not find any
significant relationships between early specialization prior to age 14 years and basketball-related injury or feelings of mental
or physical exhaustion.

Conclusion: In this select group of youth basketball players, the majority specialized in basketball prior to age 14 years
and reported a large number of competitive events with little time away from organized basketball.

Clinical Relevance: The results from a sample of highly competitive youth basketball players indicate issues that warrant
further attention and research regarding the potential impact of specialization, frequent competitions, lack of time away from
organized sport, and perceptions of well-being in young athletes.
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mphasis on competitive success in youth sports has led
to concerns regarding early sport specialization and the
overall youth sport experience. While there has been a
focus on a possible relationship between early sport
specialization and injury, little research has detailed competition
volume and the extent of year-round competition and overall
participation.*'"* In addition, key issues such as sleep and
perceptions of physical and psychological effects remain poorly
described, 3423031

The view that single-sport training as a child enhances future
sport success has been widely disseminated in the popular
media, yet there is little data to support this strategy." In fact,
much of the existing literature indicates that early sport
specialization is not a predictor of success and may even impede
long-term achievement in some sports.2'4'7’15'1("18’20'22'27’28“%7

For some young athletes, the youth sport experience involves
nearly continuous year-round participation in a single sport,
frequent travel, and regular competitive events that can feature a
number of games played over a short period of time, all in
addition to the demands of academic work and family and
community commitments. This may leave youth athletes with
limited time for rest or peer socialization outside of sport and may
also negatively affect nutrition and sleep. Although the importance
of consistent sleep for growth and development is increasingly
recognized, the influence and demands of competitive youth sport
on sleep has only recently received attention.”*"

In 2016, the National Basketball Association (NBA) through its
Jr NBA program partnered with USA Basketball (USAB) to
address issues facing youth basketball in the United States. As
part of this initiative, a multidisciplinary team of experts
collaborated in developing the first guidelines for youth health
and basketball."” These guidelines were intended to foster a
positive overall youth basketball experience, emphasizing the
promotion of player health and encouraging youth players to
refrain from early sport specialization and avoid levels of
organized competition that could contribute to overuse injuries
and burnout.

Since the launch of the guidelines in October 2017, the Health
and Wellness Working Group has initiated a study of youth
basketball players with the objective of

1. Assessing the current state of youth basketball with respect
to time spent playing organized basketball and participation
in structured competition.

2. Providing data to educate parents, youth athletes, and other
stakeholders about issues facing youth players, including
highly competitive high school age players.

3. Informing future initiatives aimed at promoting health,
wellness, long-term skill development, and enhancing the
overall youth basketball experience.

4. Evaluating the impact of such initiatives on future
generations of youth basketball players.

The purpose of this preliminary study is to assess the age of
sport specialization in the context of the NBA/USAB guidelines

in order to describe the current experience of a select group of
youth basketball players and to begin to assess the potential
relationships among athletes who specialize in basketball prior
to age 14 years and time spent playing organized basketball,
extent of participation in competitive events, sleep habits, and
perceptions of fatigue.

Sport specialization is a multidimensional construct with no
clear consensus definition in the literature. Some definitions
consider specialization to be strictly related to the athlete’s
participation in one sport to the exclusion of other sports, while
other definitions incorporate factors related to time spent in
organized training or competitions and include an athlete’s
involvement in unorganized sports.** This study does not
attempt to define specialization; rather, it is the goal of the
authors to evaluate the age at which athletes reported
specializing in organized basketball only, which for the purpose
of this article is referred to as sport specialization (noting that in
the NBA/USAB guidelines recommend delaying single sport
specialization until the age of 14 years) and its potential
relationship with several outcomes.

METHODS
Participants

Basketball players attending five youth basketball events in the
United States in 2018 and 2019 were invited to participate in the
study. Participation was voluntary and anonymous. Eligible
participants were 13 to 18 years. Surveys were administered on
tablets by NBA Basketball Operations and Player Health staff
(none of whom were the players’ coaches) during off-court
programming sessions. It was made clear to the athletes that
individual results would not be shared with their current or any
prospective coach, scout, staff, or team. The study was
approved by the institutional review board of the Hospital for
Special Surgery (New York, NY).

After the initial survey administration in 2018, review of
feedback from athletes resulted in an update to make questions
about time missed due to injury more concise and less subject
to recall bias (the original question asked participants whether
they had missed time because of injury at given ages and was
changed to “in the last year, have you had to sit-out from
basketball for one month or longer due to a basketball-related
injury”) and the addition of questions aimed at capturing
self-reported sleep and perception of physical and mental
exhaustion from basketball (Tables 1, 2, and 3). These
modifications were also approved by the institutional review
board.

In addition to demographic information, participants provided
information on number of games played, time spent training
under a coach’s supervision, and time away from basketball
over the previous 12 months. The players reported whether or
not they were involved in organized sports other than basketball
and, if yes, during what age periods. The age of sport
specialization was defined as the age at which the athlete
reported participation in organized basketball only with no

31



Jan e Feb 2022

Meisel et al

(panunuog)

(sv1 = N) 8jewsa4

%

(229 =N) alei

%

u

(222=N) 1eyo1

0 0 3 14 L 14 Ll
0 0 L 6 L 6 9l
3 3 g 6¢ 14 0€ Gl
G L oL a9 6 69 14"
14" 0¢ 8 09 6 0. €l
¢l Ll L 19 L 78 ¢l
Ll v €l a8 14" 901 L
¢Wed] |[eqieyseq
qn|o 8118 40 199]8S & uo Buike|d
»¢00°0 0S ¢l (4% 94¢ 1917 8¢€ 01> | Pape)s sl NoA usym noA a1am pjo moH
evl ¥¢9 19/ [e101
g8 acl 9 88¢ €g (1]87 Mo jou pip Jafiejd Jo |qe|ieae 10N
L L 9l Lok €l ¢0l 06z do} 8y} apisinQ
L L 9 L€ g 8¢ 0S¢-101
4 € L 1474 9 YA/ 001-0S
SSe|o
InoA i siafeyd e Buowe Bupjuel
,100°0> L 9l *14 218 (44 0L1 0G-1 Buiinioal [euopeu JuaLINd InoA S| JeUm
Gyl 129 ¢ll [el01
14 9 9l ¢0l 14" 801 8l
8 L A% €0¢ 8¢ 14%4 Ll
L 0L ve 61 ¥4 651 91
8 L 6 69 6 0. Gl
€g Ll Gl G6 44 A" 14"
(¥4 0€ € 6l 9 6V €l
100°0> €nevl €1o9l Greoal (as) uesiy fanins 1e ‘A ‘aby

ajqeLep

(8sim-uwin|oa sabejuaalad) sonsiialoeieyd uoneindod Apnis *| 8jqeL

32



SPORTS HEALTH

vol. 14 eno. 1

(panunuoa)
2l L1 61 601 8l 921 sypuow g-|
g5 Ll 6¢ 812 14 562 tpuow |>
€910 (14 Ge 62 ol 82 661 papodal Jo 8wl ON | suyjuow g1 ised aup ul Jo swi papoday
144! 885 0€. [ejo].
2l L1 el 9, el €6 +001-92
L€ €g 9 012 9 €92 G/-1G
€e Ly 8¢ 922 1€ €/2 05-92
sypuow |
8l e gl 9/ vl 1oL Ge> | 1se|auy ul pafiejd saweb jo Jaquinu [ejoL
69 082 6v€ [ej0].
€ 14 1 2l 1 14! Mou 3,op |
0 0 0 L 0 L Ll
0 0 € 8 14 8 9l
| | L 61 9 02 el
/ g 8 €2 8 82 vl
9 1 2l €e L L8 el
]! L L 2 L 6¢ zl
2l 8 6 9% 1] e L
¢Auo jreqrexseq ul
6e2°0 19 v Sy 921 8y 891 01-G |  ®zife1oads 0} uibaq noA pip abe yeym Jy
LLL G9g 9y ejo) ofeid nof e ods
2000 29 69 Ll 082 €L 6v€ soA | paziuefiio Ajuo suy Apuaind |leqgiexsed s|
Gyl 29 692 [e10].
L 14 v L2 1 62 Buissiw/umouxun
L @ 9 8¢ S (114 Wea] 199|9s Uo pakeld Janap

(Sy1 = N) ajewsa4

u

(229 =N) ajein

(222 =N) |1eyor

9lqenep

(panunuog) ‘| s|qeL

33



Jan e Feb 2022

Meisel et al

(panunuoa)

%

(Sv1 = N) 8jewsa4

%

u

(229 =N) 8eIN

%

(222 =N) Ie1o1

66 LLL 0Le [ejol
0 0 | I 0 L 01<
JA A 0l Ll 6 8l 6
9¢ 9¢ 8¢ cy YA 8. 8
Ge Ge Ge 6¢ Ge 174 yA
Ll Ll 6 oL €l 1z 9
J¢b1u 1eaidAy e ul 186 noA op deays Jo
0L¥°0 14 14 A 8 9 ¢l GS | sinoy Auew moy ‘eak jooyas ay} Buing
€01 Gel 8€¢ [ej01
€9 G9 [44 1S 1§ acl ON
Ainfui pajejal-|leqieyseq
e 0] anp Jabuoj Jo yuow auo Jo}
1000 1€ 8¢ 8S 8/ 6t 9Ll S8A leq@¥seq wWoJj no-1is 0} pey nok aney
74" 109 gL [el0L
06 o€l 4] 4514 €8 229 ON
¢Anlur payejai-|legiavseq
G100 ol ! 8l 601 Al ford ! SOA e 1o} A1ab.ns e suobiapun nok aney
A LGS 889 [el0L
4 9 g 9% g 2€ skep Jjo ou aney | ‘ajqeijdde JoN
LE Gl 91 /8 Gl 20! 0ipJed Jo ‘AyjiGe pue ybusns
Sl 0¢ Ll 76 Ll vl noxJom Juswido|anap (1S
Ge 8y Ge 61 Ge e dn-xoid Ae|d Jo punose jooys
Ajreaidfy
| ‘4o Aep & weay ayy SaAlb yorod Aw
uaym “(yoaseln ybnoayy JagquusAop
rve0 Ge 8t 12 0G1 6¢ 861 1s81 0} fep 8J1jUB U} YO 8e] LuoJy) uosess |[egiedseq ay} bunng
6El 996 G0. [el01
yA 0L ¢l G ¢l G8 syuow +g

ajqeLiep

(panunuog) °| sjgeL

34



SPORTS HEALTH

vol. 14 eno. 1

"sjuedioruied [ 0} papiAoid J0U 8104813} 818M PUE JUBAS 1SI1) 8U} JaYB PPPE 818M [B]I3YSEQ WO LONSNBYXS [BluaW pue [eaishyd jo uondslad pue dasjs 0} paje|al suoisanp,

"sasfleue uonezi[eoads ay) 1o} |ge|IeAR U JaMmo] 8y} ul Burynsa. Juana 1s.1 ay) e sjuedionued g6z Aq ul paddiys Buiag suonsanb uoiezife1oads spods Jo 18sqns e ul paynsal ASAINS auljuo ay) ul Jous ubisa,
(050°0 =4) Sojew yum pasedwod JabunoA 1o sieah (| abe

Je wes) 1098s uo Buifeid Jo syes Jaybly pey siakeid sfews) yeu) sHodal sishjeue g0y 1sod Japuah Jake|d pue wes) 108|as uo Buifeld papiels 1811y Jakeld yojym Je abe UBaMIa] UOIEIJ0SSE [BINSIEIS SBIEDIPUI 8NeA ),
*1apuab Jake|d pue yues usam}aq UOIIBIJ0SSE SaJeIIpUl UOIRINJ[ed anjeA-d 10} SISAeuy,

's1afe|d ajewsy ueyy Jaybiy sem siafeld ajew Jo abe ueaw sayealpul aNeAd,

*90UBIYIUBIS [eINSIIIS B1BIIPUI SAN[EA 4 PAJEIP|Og,

66 801 102 [e30]
15 95 €g 15 el gLl ON
£1eq1eyseq Wolj paysneyxa Ajfejusw
6850 ey ey Ly IS 7 6 SOA 113} Jand noA aney ‘seaf 1sed auj u|
86 01 502 [ej0].
e €e 95 09 7 €6 ON
élleqioyseq Wwolj paysneyxs
100’0 99 g9 4% Ly gs 41! saA | AieaisAud yay nof aney ‘reak Jsed aup u|
66 0Lt 602 [e101
9l 9l 61 12 8l L8 01
144 124 8l 02 12 4% 6
€2 €2 174 9% €2 6Y 8
(]! 0l 14! Gl 2l (14 L
Gl Gl L1 61 9l e 9
¢ubiu [eaIdAy e ur 106 noA op
da9|s 0 sinoy Auew Moy ‘(UoIssas ul
€080 L L 8 6 ]! 02 GS | 10U SI|00YS UBYM) Jawwns ay} Buting

% % u alqeliep

(ak1 = N) ajewsaq (229 =N) 8eIN (222 =N) leror

(panunuog) ‘| s|qeL

35



Jan e Feb 2022

Meisel et al

(panuiuog)

4 L L L L 14 9l
g ) g 9 L L Gl
61 L 9 L 1 L 14!
L 1 Gl 9l L 2l el
6 g 02 e 8 vl zl
zl L 9l 8l Gl (14 L
¢ Wea) [[eqleyseq qnjo ay|e 10 19[S e

,100°0> yAs 12 1€ ve 09 1ol 01> | uo Buieid papels 1siij noA usym noA aam pjo moH
LS oLl 891 [ej0
47 174 e 09 €g 68 umouxun
9l 6 L 8 8 el 06 doy aup apisinQ
4 L 0 0 g 6 052-101
6 g 9 L v L 001-0S

¢8Se|9 InoA ul siaked ||e Huowe

8600 143 8l ze Ge 0¢ 05 05-1 Bunjues Buninioss [euoireu JusLINd JnoA st Jeym
LS oLl 891 [ej0L
¥4 2l L 8 L 2l 8l
¥4 4! 61 12 12 9 Ll
0€ Al ze Ge 61 ze 9l
6 g g 9 ol Ll Gl
61 L ze Ge Ie 2§ vl
»¢00°0 0 0 g g L 61 el

,100°0> (el o9l (G186t (as) ueapy K ‘Renuns ye aby
LS oLl 891 [ej0
L 9 L1 61 14 v alewsd

2v0°0 68 IS €8 16 ] 92l L X8

%

u

Kg1-11 aby

%

u

A 11> aby

ajqeLiep

(esim-uwin|oa sabejuaaiad) uonezijeloads |leqieyseq Jo abe Aq |eqieyseq ui pazieloads Ajualing sonsusloeleyd Jakeld Jo uosuedwo? z ajqel

36



SPORTS HEALTH

vol. 14 eno. 1

(panunuoa)
dn-yaid Aed
Gy 14 9¢ Ge 1€ Gg 10 punoJe J00ys 0} WAB 8y} 0} 0y
(ouo asooyo) :AjeaidAy | ‘o Aep e wes) oy}
(Ruanoe [eaishyd SoAIf Yorod Aw uaym “(yately ybnoayl Jaquianon
LYE0 02 0l e (74 Ge L€ ou) 3s81 0} Aep aujjus au} o exe] woJ}) uosess |[eqiexsed |0oyas ybiy sy buping
4] €0l ¢St [el01
uoisiniadns s,4yorod
e Japun saonoe.d 1o saweh Aue
1NOUNM [[Bg1eYSeq paziuehio
Ll 6 JA JA G / L0} 1O SYIUOL 8I0W IO Z 9ABH
saooeld Jo saweb Aue
1NOYNM [[Bg1aYSeq paziuehio
Gl 8 €¢ 149 7l e WwoJj JJo yuow [Iny | 1noqe aAeH
99110e.d Jo saweb Aue
1NOYNIM [[Bg18YSBq paziuehio
WO} (yuow [|ny B uey) SS9|
4] 8¢ 87 4/ 144 19 Q) 140 SYa8M M8} B BARH
Jeaf ||e |leqexseq paziuebio
fe|d | {|[eqieyseq paziueblo
49000 Ll 6 6¢ 0¢ 8¢ /G 0.} JJO BWI} 9ABY JBABN (1amsue auo asooy9) * * * | ‘Jeak [eaidAy e ssolay
4] ¥Ool 091 [e101
L 9 7l Gl el e +001-92
9f 14 9¢ YA 6¢ 29 G/-1G
€e 8l 8¢ 6¢ 17 79 05-9¢
86.°0 6 g ¢l el 8 el Ges (suoseas |[e) Ajarewixoidde pakeld saweb [ejo|
YA OLL 891 [e101
g € 14 14 @ 14 Buissiw/umouxun
14 ¢ ¢ 14 ! L Wwea} 193|9s uo pake|d Janay
0 0 0 0 I I Ll
] ajqeliep

K+ aby

Ag1-1) aby

K 1> aby

(panunuog) ‘g ajqeL

37



Jan e Feb 2022

Meisel et al

(panunuoa)

%

Kg1-1) aby

%

A 11> aby

91 a4 €L [ejoL
€l 14 L € L S 6
8¢ 9 ot Ll Ly 0¢ 8
144 L 8¢ 9l 9¢ 9 L
9 L oL 14 oL YA 9
¢ubiu [eaidAy e ur 186 nok
¥16°0 0 0 G 14 A G GS | op dag|s jo sinoy Auew moy ‘seah jooyas ayl buung
Ll Ly c8 [ejol
g9 L Ly 44 ti% 3¢ SOA
¢Rinfur payejai-|leqiayseq e o} anp Jabuoj Jo
69¢°0 Ge 9 €g [*14 ¥S 144 ON | Upuow | Joj |[eqyeysed Lol 1no s 0} pey noAk aney
S [ Ge [el0L
08 14 18 Ll 09 [ SOz
¢hanfur
€220 0¢ ! 61 172 (14 il ON | Ppale|al |[eq1eyseq e Jo} 10J20p B U9SS J19AS NOA aneH
1S 90! 961 [el0]
9l 8 8l 6l Ll Le SOA
¢Aanful pajejal
1¥6°0 78 (57 4] /8 fore] 621 ON -|[reqeyseq e Joy Aiabins e auohiiapun noA aney
1S 96 Lyl [el0L
140 sAep Aue sn anIb
0 0 % % / LL 10U $90p Yoeod Aw ‘a|qealjdde JoN
1NnoJ |leqieyseq ay uo buiphue
0p 10U 0P | INQ ‘INOYIOM
JejnasenolpJed Jo ‘Ayjibe pue
0l g 9l Gl Gl 4 ibuans e ybnoJyy jeshw ind
noxIoMm Juaidojanap
14 el 02 61 Gl @ s & ybnoJy} JjesAw ind

ajqenen

(panunuog) ‘g sjgeL

38



SPORTS HEALTH

vol. 14 eno. 1

(0S0°0 =4) 19p|0 pue SIeak 1| abe pue (2£0°0 =4) SIeak €| 0} || abe usamiaq pazijeldads

oym ssafejd yum pasedwod teak 1sed sy} ul [leqieyseq woiy paisneyxa Ajjeiuaw Huijaay jo abejuadsad Jamoj Ajpuedyiubis pey sieak || afie a10jaq |[eq1exseq ul pazie1oads oym siakeyd Jey} ajealpul s1sa} 20y 1S0d;
(G000 =d) S1eak +y | 8be je pazi

-[e108ds oym si1afeld yym paleduiod |[ecyayseq paziueblo Wwody Jo awi buiney Jansu o abejusalad Jaybiy Apuealiubis e papioda sieak | |> abie e pazijeloads oym siake|d jo abeyusaiad ay) syealpul s)sa} 20y 1S0d,
‘(#00°0 =d) 49p|0 pue sIeak {| abe 1e pazieioads oym asoyl pue (L00'0 > o) SIeak g |- | | abe usamiaq pazije1oads oym asoyl yum pasedwod

sieaf | | abe a10j0q uoljeziferdads Jiay) uebaq oum siakeld ul Jaybiy sem sieak g1 Jo abe ay) a10jaq Wes} [[eg1exseq qn|d Jo 199as e uo buiked uebag oym siakeld Jo abejuaaiad sy Jeyl aealpul s}sa} 90U 1S0d,
'sdnoub uopneziferoads (900°0 =d) s1eak +i1 pue (050°0 =d) sieak g1 0} || ueyy jaybiy Apueayiubis sem dnoub sseak | 1> auj ul siakeld pjo-seafi-g| o abeusalad au} jey) 81ealpul s)se} o0y 1s0d,

"sdnoib uonezifedads (1000 > d) steak | 1> abe pue (L10'0 =4) sieak g1 0} || abe ayy ueyy Jaybiy Apuearyubis sem dnoih abe sieak +| pazie1oads ay) Jo abe uesw sy} ajealpul S1sa} 90y 1S0d,

"(120°0 =d) s1eak + | snsian dnolb abe sieak | |> pazifeoads au} ul sefewa} Jo abejusalad Jaybiy Apuealiubis e eyealpul s1sa} 20U 1S0d,

"90UBIIIUBIS [eaNISIIeIS 8JedIpul SaNjeA 4 Pade)p|og,

1S oLl 891 [ejo1
92 Gl e 92 L1 6¢ 610z 1snbny
ee 61 0¢ e 12 Gy 810z 1snbny
0¢ 11 €2 62 Ie 2§ 810g aung
€810 kL 9 e 92 G2 v 810¢ Arenuer ajep faning
Gl ey 2l [ej0
09 6 56 € ge 5¢ oA
£1[eq19YSBQ WO} pasneyxa
6700 oy 9 Gy 61 G9 iz ON fireyuaw ya} Jana noA aney ‘yeak 1sed aup uj
91 47 0L [ejo
95 6 9 12 6v ve SOA
&Ileqiavseq wouy
8920 44 L 9¢ Gl IS 9¢ ON | Ppaisneyxa Ajjeaishyd 3o} nok aney ‘Jeak ised au} uj
9l v €l [ejo
e ¥ 12 6 Gl L 01
8¢ 9 92 L 9l 4 6
el Z 12 6 12 02 8
el 4 0l ¥ 0l / /
el Z 12 6 8l el 9
A
[ea1dAy e ui 386 noA op dasjs Jo sinoy Auew moy
6910 0 0 0 0 4! 0L GS ‘(LoISSeS U1 10U SI |00YIS UaYM) Jawwns ayl buung

% % u % u alqenep

K+ aby AgyL-1) aby K 11> aby

(panunuog) ‘g ajqel

39



Jan e Feb 2022

Meisel et al

0100 €y ¢l €¢ Jeak 1sed 8y} Ul [[eqiayseq WOl pajsneyxa Alejusil jjod
0000 1A% ¥'e G2l Kinfui pajejal-|leqieyseq e Joy A1abins e Juamiapun
L1€°0 4 G0 6L (Irequaxseq ui pazieroads ou Ajpuawnd sa) A+ abe ‘|[egiayseq ul pazife1oads
€va0 8l €0 80 (Irecpaseq ur pazifeloads jou Apuaiing sa) £ ¢1-| | abe ‘|[eqyexseq ul pazifeloads
81270 v'e G0 Il (Ireqyeviseq ui pazifeloads jou Apusning sa) A | |> abe ‘|[eqieyseq ui pazijeioads
1900 €¢ 0l gl Konins 1e abe Jake|d
(661 = N) Anful pajejal-|jeqiexseq . 0} anp Jabuoj 0 Yiuow auo Jo} |[Bqiayseq Wo.y 1n0-1Is 0} peH

00070 ¢Sl L€ WA Jeak 1sed ayi ul |leqiayseq wouy paisneyxa AjieaisAyd 1184
€200 24 Ll ¢¢ funfur payejai-|leqiayseq e 0} anp Jabuoj Jo Luow | Joj [[egiaxseq Wolj Ino 1S 0} peH
160°0 G'e 60 gL (+8 sA) daa|s sinoy @> ‘(U0ISSaS Ul 10U S| |00YIS UYM) Jawwins ay} buung
2€G°0 GG 70 Sl (Ireqi@xseq Ul pazieioads jou Ajuaiing sa) A +y | abe ‘|legieyseq ui pazieloads
¥€9°0 0¢ G0 Al (Irequeviseq Ui pazifeoads Jou ApuaLind sa) A €-1 | abe ‘|lecieyseq ul pazifeloads
9/¢'0 At €0 L0 (Irecyayseq ui paziferoads jou Apuaiing sa) & | 1> abe ‘|[eqyexseq ul pazijelosds
8010 [y €0 90 (orew sa) ajewsa4
(661 = N) ¢Ileq1@YSeq WOI) paysneyxa Ajfejuaw 3ay nok aney ‘reak jsed auy uj

0000 091 8¢ 3/ Jeaf Jsed ay} Ul |[eqleyseq Wo.y paysneyxa Ajjejusaw a4
9000 0G el 9¢ (+8 sA) dag|s sinoy g> ‘Ieak jooyds ay) Bulng
89/°0 7'e 20 80 (Ireqievseq ur pazijeroads jou Apualing sa) A +4| abe ‘|[eqieyseq Ul pazijeloads
2510 A 90 v (Ireqyeviseq ui pazifeioads lou ApusLind sa) £ €-1 | abe ‘|[eqiexseq Ul pazieroads
1260 ¢e ¥'0 0} (Irecaaxseq ui pazifetoads jou Apualina sa) £ || > afe ‘|[eqiexseq ul pazifeloads
0000 Ll E@ (] (9eW SA) BjRWAL
0€0°0 L€ LL gl Kanins 1e abe Jafe|d

Jaddp

19 %S6

1amo

oljey sppo

(661 = N) ¢lleqiexseq wouj paisneyxa AjeaisAyd a4 noA aney ‘Jeak 1sed ayy u

l10)9e4

uonSneyxa [ejuatl pue [eaisAyd yym pajeidnsse S1010.) 10} S|apoLL LoIssaifal a11sifo] ajqeLeAlniy S 8|qeL

40



vol. 14 eno. 1

SPORTS HEALTH

80%
70%
60%
50%

40% +

30%

% Specialization

20%

TS T T
0%
11 12 13 14 15 16

—.
<10 17
OMale 45% 9% 11% 8% 7% 3% 0%
O Female 61% 12% 10% 7% 1% 0% 0%

Age at specialization

Figure 1. Reported age at which players began to specialize in basketball by gender. Error bars indicate 95% confidence intervals.
*Significantly higher percentage of females specialized at 10 years or younger (61%) compared with males at that same age (45%) (P= 0.018).

participation in any other organized sports."* Basketball-related
injury history, sleep habits; and perception of basketball-related
physical and mental exhaustion were also reported. Although
some players participated in more than one of the events at
which surveys were collected, only one survey per player (the
initial survey) was retained for analysis.

Statistical Analysis

The data are reported as means and standard deviations for
continuous data and as frequencies and percentages for
categorical variables. Shapiro-Wilks tests were used to confirm
the assumption of normality for the continuous data of the
study cohort. Independent-samples # tests were used to
compare continuous variables between groups. Chi-square
analysis was used to compare discrete variables between
comparison groups. Fisher'’s exact test was used in lieu of chi-
square analysis when sample size limitations warranted.
Multivariable logistic regression models were generated to
identify potential risk factors associated with physical and
mental exhaustion. Candidate variables for the analyses were
drawn from survey data related to demographic information,
frequency of games played, and past medical history. Adjusted
odds ratio (OR) and 95% confidence intervals (95% CI) are
reported for each model. All analyses were conducted using
2-sided hypothesis testing; significance was defined as P < 0.05.
All analyses were performed using SPSS Version 22.0 (IBM
Corporation).

RESULTS

A total of 855 youth basketball players agreed to complete the
survey; 83 respondents were excluded from the analysis for
failing to provide age and gender data. The sample for analysis

was thus 772 participants (90.2%; 627 male and 145 female). A
design error in the online survey resulted in a subset of
specialization questions that were not completed by 293
participants; 476 participants answered the specialization
questions and are included in the specialization analyses (Tables
1 and 2; Figure 1).

The mean age of survey respondents was 16.6 years for boys
and 14.9 years for girls (Table 1). Of the respondents, 33%
reported a national recruiting ranking in the top 250 among
basketball players in their respective class. It should be noted
that while youth rankings exist, participants aged 13 and 14
years are less likely to have a class ranking or to know if they
are ranked. Overall, 43% of participants started playing on a
select or elite club basketball team prior to age 11 years, with
gitls joining such teams at a younger age than boys (P < 0.01).

Participation in more than 50 organized games over the
previous year (defined as timed, full-court 5 vs 5 games played
under coach supervision) was reported by 49% of the
participants, while 13% reported having played more than 75
games in the past year. Among respondents, 70% had less than
1 month away from organized basketball, while 28% reported
no time away from the sport. During the most recent middle or
high school basketball season, 29% of players reported resting
from all basketball activities on off days, while 67% report
participating in training or other basketball activities outside
regular team practice (eg, strength training or playing pick-up
basketball) and 5% reported having a coach-supervised practice
or game every day with no days off during the season. A total
of 54% reported sleeping less than 8 hours per night during the
school year. Within the prior year, 17% of participants reported
having undergone surgery for a basketball-related injury and
49% had to sit out from basketball for at least 1 month due to a
basketball-related injury. Of interest, 55% reported feeling
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Figure 2. Frequency of specialization by age at the time of
survey. Error bar indicates 95% confidence interval.

physically exhausted from basketball within the year they were
surveyed, and 45% reported feeling mentally exhausted from
basketball within the year.

Sport Specialization

Among players surveyed regarding specialization (n = 476), 73%
(349 of 476) were specialized in basketball (ie, basketball was
the only organized sport in which they currently participated).
These included 58% (278 of 476) specializing prior to age 14
years with 35% (168 of 476) specializing prior to age 11 years
(Table 1 and Figure 1). In contrast, 39% (184 of 476) did not
specialize until 14 years or older or were not specialized (Table
1 and Figure 1).

In all, 61% of participants aged 13 to 14 years and 83% of
participants aged 15 to 18 years reported being specialized at
the time of the survey (Figure 2). Girls who were specialized
were more likely to do so prior to age 11 years than boys (P =
0.02) (Table 1 and Figure 1). Nevertheless, players who were
specialized did not significantly differ from those who were not
specialized in age of first playing on a select or elite club
basketball team, games played within the past 12 months, and
in time away from basketball (Table 2). No relationship was
found between age of specialization and surgery for a
basketball-related injury or time out for 1 month or more due to
a basketball-related injury (Table 2).

Multivariate analyses did not identify an association between
feeling physically exhausted or mentally exhausted and
specialization, games played, and time away from basketball
(Table 3). Girls were more likely to report having felt physically
exhausted from basketball than boys (P < 0.01). Sleeping less
than 8 hours per night during the school year was also
associated with feeling physically exhausted (P < 0.01) (Table
3). Feelings of mental exhaustion were associated with having a
basketball-related injury that resulted in missing at least one
month of play (Table 3). Having felt mentally and physically
exhausted from basketball were demonstrated to be linked
(P<0.01).

DISCUSSION

A variety of factors may influence the sport experiences of
youth, especially among elite youth athletes. In the United
States and perhaps other countries, a number of issues affect
the youth sport experience, including an emphasis on short-
term competitive success, a culture of elite travel and club
teams, and exclusive camps and showcase events that may be
perceived to be essential in achieving college scholarships and
professional careers. These have contributed to a youth sports
experience that fosters early sport specialization, high-intensity
and year-round training, and frequent, organized competition.”"?
In contrast, research of top athletes has consistently shown that
youth sport achievement and early specialization are not
prerequisites for eventual elite-level performance, may correlate
with overuse injury and burnout, and may be detrimental to
long-term success and performance in many sports.271**:53
To understand the current youth basketball experience and
begin to define the extent of these issues among US youth
athletes, players attending 5 youth basketball events were
surveyed. Although the NBA and USAB recommend delaying
specialization in basketball until at least age 14 years, the results
indicated that 57% of the youth basketball players in this
preliminary study specialized at younger ages, girls more so
than boys. Interestingly, there was no difference between
players specializing at younger or older ages and nonspecialized
players with respect to numbers of games played and time away
from organized basketball. Furthermore, specialization was not
associated with having had surgery or missing at least 1 month
due to a basketball-related injury—although, of concern, 49%
reported missing at least 1 month of basketball activity due to a
basketball-related injury, and 17% reported having undergone
surgery from a basketball-related injury. These observations are
based on a subset (n = 426) of an already highly selected
population; as such, caution is warranted in interpreting the
results. Moreover, the findings are contrary to several studies
which demonstrated associations between specialization and

Gitls specialized earlier than boys, which was consistent with
findings from a recent study of NCAA (National Collegiate
Athletic Association) athletes.” A larger sample size, with a
larger percentage of girls and a broader range of competitive
levels will provide a better assessment of the impact of early
specialization on these relationships and potentially illuminate
the motivating factors behind these trends.

Nearly one-half of the study population reported playing more
than 50 full-length, timed, 5 on 5 games within the past 12
months. For context, this exceeds the number of games played
during an NCAA Division 1 basketball season or WNBA season.
In addition, 13% of study participants reported playing 76 or
more competitive games which approaches the 82-game
schedule of a typical NBA regular season. Moreover, it is likely
that a significant percentage of these games are concentrated
over a short interval of tournament play (eg, 3 or more games
in the same day and 5 or more games over the course of 2
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consecutive days). Further evaluation is needed to understand
the effect of competitive game schedules and the mental and
physical load on youth athletes.

In the context of the preceding observations, the NBA and
USAB youth guidelines recommend a maximum of 7 months per
year in organized basketball for players aged 12 to 14 years, and
a maximum of 9 to 10 months per year in organized basketball
for players in grades 9 through 12."° Of interest, among the
players we surveyed, no more than 12% met the NBA and USAB
recommendations. In addition, 54% of players reported less than
the recommended 8 to 10 hours of sleep per night during the
school year. This finding is consistent with research among
general adolescent populations that shows that more than half of
US 16-year-olds regularly get less than 7 hours of sleep and that
US adolescents commonly have schedules that restrict their sleep
during the school year; more research is needed to further
understand how inadequate sleep in young athletes may affect
health, well-being, and perforrnance.6'24’29'36'40’42'45

This study also noted that 55% reported having felt physically
exhausted and 45% felt mentally exhausted from basketball
participation within the past year. Although multivariate analysis
suggested that girls were more likely to report physical
exhaustion, and less than 8 hours of sleep during the school
year was also associated with this outcome, this question was
added late in the survey period and the observations were thus
limited to a subsample (n = 205) of the study group. Analysis of
the players included in this subsample versus those excluded
yielded a statistically significant increased representation of
female athletes (48% vs 8%), younger average age (14.5 vs 16.9
years), and nonspecialized athletes (36% vs 21%). Nonetheless,
these findings raise concerns about well-being that warrant
further study. More particularly, it would be important for future
studies to examine the long-term physical and psychological
effects that results from high-intensity engagement in basketball
during adolescence, as noted in this study.

Study Limitations

This study was based on a relatively small convenience sample.
Among high school-aged participants, female athletes were
significantly underrepresented. Additionally, players were likely
to be highly self-selected with regard to injury, since injured or
recently injured players were not likely to have traveled to the
events where the survey was administered. In addition, early
sport specialization raises concern about long-term overuse
injuries; this study, however, does not distinguish between acute
and overuse injury and given both the age of those surveyed as
well as the questions used to assess injury, the current load and
long-term future risk of overuse injury requires investigations of
older, adult players and was not examined in this survey.

The definition of specialization used in this study focuses only
on participation in organized basketball; the results thus do not
consider several key factors such as starting age and the amount
of coach-led practice and peer-led play in both basketball and
other sports at different ages. Moreover, this study considers
athletes to be specialized using a binary categorization such that

athletes that participate only in organized basketball are
categorized as specialized. Other definitions or levels of
specialization, including those which stratify specialization or
incorporate additional indicators of specialization status and
reveal a multisport athlete to still be highly specialized; they are
not included in this analysis.

The study sample represented a subset of some of the most
highly competitive youth basketball players in the United States.
As such, the findings may not represent the overall US youth
basketball experience or the experiences of youth basketball
players outside the United States. Similarly, they may not reflect
the experiences of youth athletes in other sports.

Potential recall bias is also a limitation. The survey attempted
to address this issue by standardizing and restricting drop-down
options, and by asking athletes to recall experiences from the
past 12 months for most questions, although timing of survey
administration during the year (eg, in January during the high
school basketball season vs July during the summer travel
season) may further have biased responses. In addition, an error
in the online survey design resulted in a number of athletes not
completing the specialization questions, while a smaller number
of athletes completed the questions regarding sleep and fatigue;
the latter were added based on feedback from players after the
initial survey questions.

CONCLUSION

This preliminary study begins to describe the current youth
basketball experience within a subset of the US youth basketball
population. Compared with the NBA and USAB basketball
guidelines, the majority of youth basketball athletes in this study
reported specializing earlier than the recommended age of 14
years, exceeded the participation recommendations in terms of
competitive events played, and did not obtain the recommended
amount of time away from organized basketball for rest and
recovery. The initial results serve to provide a starting point for
further research and the development of strategies to address
these issues and to evaluate efforts at implementing change
based on youth basketball guidelines, and related research.
Nevertheless, results of this preliminary study may also help to
inform parents, young athletes and youth sport organizations in
assessing their programs and developing policies to further
promote healthy and positive sport experiences.
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