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Abstract

Background: Athletes in the National Basketball Associ-
ation (NBA) are at risk of sport-related injuries due to the
frequent jumping, pivoting, and overhead movements that
constantly strain the musculoskeletal system. A compre-
hensive understanding of how shoulder injuries affect ath-
letes during their NBA careers and into retirement has not
been studied.

Purpose: The purpose of this study is to utilize a survey
to evaluate the epidemiology of shoulder injuries in NBA
players and determine the impact that these injuries have
on post-retirement function and Health-Related Quality of
Life (HRQOL).

Study design: Cross-sectional survey.

Methods: A survey encompassing demographic character-
istics, injuries prior to and during a player’s NBA career, and
post-retirement Tegner Activity Levels and HRQOL as per
the EQ-5D was developed and validated by a specialized
focus group. It was distributed to all retired members of the
National Basketball Players Association (NBPA) electroni-
cally through the SurveyMonkey platform, from which data
was abstracted and analyzed. Descriptive statistics were
used for means and proportions, dichotomous variables
were compared with chi-squared test, continuous variables
were compared with student’s t-test, and non-parametric
data was compared with Mann-Whitney U test. A multiple
regression analysis was performed to assess for potential
factors correlated to injury.

Results: One hundred eight retired NBA players participat-
ed in the survey, with the majority being over the age of 55
(72.2%, range 35-55+). A quarter of respondents (27.6%)
reported having a shoulder injury during their NBA career,
most commonly shoulder dislocation (37.9%) and acro-
mioclavicular joint injury (37.9%). Of those injured players,
72.4% continued to have shoulder pain until retirement.
Over half of all respondents, (51.9%) report current shoul-
der pain in the post-retirement period, which has significant-
ly impaired their Tegner Activity Level (p = 0.003) and QOL
as per the Visual Analog Scale (p < 0.00004).

Conclusion: A significant number of professional basket-
ball players report shoulder injury during career, most com-
monly shoulder instability and AC joint injury. The majori-
ty of respondents continue to report pain until retirement.
Post-retirement shoulder pain significantly impairs activity
levels and HRQOL. Further evidence is needed to identi-
fy the risk factors for post-retirement shoulder pain to help
guide clinicians in managing and counseling professional
basketball players.
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Introduction

The high intensity of professional level sports un-

derlies their value as worldwide entertainment, but
also pre-disposes the athletes to game-related injuries.
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Athletes in the National Basketball Association (NBA) regarding the appropriateness and comprehensive-
are at risk of sport-related injuries due to the frequent ness of the survey questions. The categories created
jumping, pivoting, and overhead movements that con- include demographic characteristics, injuries prior to
stantly strain the musculoskeletal system [1]. Although joining the NBA, injuries during the NBA career, and
lower extremity injuries predominate in professional post-retirement treatments, function, and Health-Re-
basketball, shoulders are the second most common up- lated Quality of Life (HRQOL). The primary locations
per extremity injury [1]. Shoulder injury in professional  of injury focused on knee, hip, and shoulder. Surgeons
athletes can be devastating; for instance, a systematic  and athletic trainers were repeatedly surveyed until
review and meta-analysis by Klouche found that only no new questions for the survey were generated.
49.9% of competitive and professional athletes (from
various sports) returned to equivalent level of play af-
ter rotator cuff repair [2]. Significant research has been
performed on shoulder injuries in overhead athletes,
with particular focus on throwing sports such as base-
ball, however such rigorous assessment has not been
performed for basketball.

To ensure face validity, the survey was pretest-
ed with two independent orthopaedic surgeons and
a former professional basketball player to assess
the appropriateness of the questions to adequate-
ly evaluate musculoskeletal health and injury in the
NBA. Orthopaedic surgeons who specialize in treating
professional basketball players assessed the survey
for content validity and the questions were tailored
based on their feedback. After adjustments to us-
er-friendliness, comprehensiveness, and clarity were
made, the final questionnaire consisted of sixty-one
items. It included the Tegner Activity Level Scale [6],
EQ-5D [7], and Visual Analog Scale (VAS) [7] to mea-
sure activity level, QOL, and overall health status, re-
spectively.

It is, however, thoroughly understood that various
shoulder pathologies and associated pain may impact
Quality of Life (QOL) and function. MacDermid, et al.
identified rotator cuff pathology to be highly predictive
of impaired physical health QOL [3]. Similarly, chronic
shoulder impingement has been shown to result in sig-
nificant functional disability and reduction in QOL [4].
The impact of shoulder pathology on an individual’s
perception of QOL can be comparable to the effects of
hypertension, congestive heart failure, diabetes melli-  Survey administration
tus, and clinical depression [5]. Evidently, these are not

injuries that should be ignored or overlooked. The survey was distributed to all members of the

) o _ National Basketball Players Association (NBPA) via elec-

Although in-game injuries in professional athletes  ronic mail. It was accessible through the SurveyMon-
are freqyently witnessed and brofa\d'ly ‘d|splayed‘ N key electronic survey platform and was available to be
the media, the sequelae of these injuries, especial- completed from April 1, 2017 to June 26, 2017. Respon-
ly post—retlr'emer\t, have r_xot been evaluated f.or N_BA dents consisted only of NBA players who were retired at
players. Insight into the impact of shoulder injuries the time of survey distribution. Three reminder e-mails
on the quality of life and function of retired NBA play- were sent by the NBPA to maximize response rate and

ers is lacking. Understanding the influence of these . -
S , - . electronic restrictions prevented more than one re-
injuries on players’ QOL and decision to retire can o

sponse from any one individual.

help managing physicians provide comprehensive
treatment and mitigate risk factors. The purpose of  Statistical analysis
this study is to survey retired NBA players to outline
the epidemiology of shoulder injuries in these ath-
letes and the treatments obtained, and to examine
the impact of shoulder injuries on their daily function

Data was extracted from the SurveyMonkey Plat-
form into a Microsoft Excel (Version 14.0.0, Red-
mond, WA) spreadsheet and statistical analysis was

and quality of life post-retirement. performed using SPSS Statistics (Version 25, IBM,
Armonk, NY). Summary statistics were presented as
Methods percentages and descriptive statistics were report-

ed using median or mean. Dichotomous variables
were presented as proportions and compared us-
ing a Chi-squared test. Continuous variables such as
the VAS score were compared using the student’s
Survey development and validation t-test. A Mann-Whitney U test was used to compare
all non-parametric data. For all statistical analysis
a p-value of < 0.05 was determined a priori as the
threshold for statistical significance. Lastly, multiple
regression analysis was performed to determine re-
lationships between shoulder injury during the NBA
career and post-retirement HRQOL, activity level, and
overall health.

Ethics review

This study was approved by the University of Michi-
gan Research Ethics Board.

A focus group was formed to collectively identify
the appropriate components of the survey that would
be used to evaluate musculoskeletal injury in the NBA
and associated sequelae. The group consisted of or-
thopaedic surgeons that were fellowship-trained in
sports medicine, team physicians, and a statistician.
Athletic trainers from the NBA were also consulted
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Table 1: Demographic characteristics of respondents.

Table 2: Characteristics of shoulder injury during NBA career.

Characteristics Number (N=108) %
Age
35-44 10 9.3%
45-54 20 18.5%
55+ 78 72.2%
Years in NBA
0-4 27 25.0%
5-9 34 31.5%
10-14 39 36.1%
15-19 8 7.4%
Primary Playing Position
Point Guard 18 16.7%
Shooting Guard 15 13.9%
Small Forward 19 17.6%
Power Forward 25 23.2%
Centre 31 28.7%
Results
Demographics

A total of one hundred and eight retired players from
the National Basketball Association responded to the
survey, with 72.2% being over 55 years of age (range
35-55+). All five player positions were represented in
the sample, with centres being the most common re-
spondents (N = 31, 28.7%) and shooting guards being
the least common (N = 15, 13.9%). Sixty-eight percent of
respondents had played between 5-14 years in the NBA
(range 0-19 years) Table 1.

Injuries prior to NBA career

Approximately a third of respondents (N = 35, 32.4%)
had a significant orthopaedic injury prior to beginning
their NBA career. Of these players, only four (12.5%) re-
ported having a previous injury to their shoulder. Ath-
letes with shoulder injuries prior to the NBA had trend-
ed towards having slightly higher rates of shoulder pain
after retirement compared to those without prior shoul-
der injuries. (75% vs. 67.7%, X*=0.09, p = 0.77).

Shoulder injuries during NBA career

A total of 29 respondents (27.6%) reported shoul-
der injury during NBA career, with some players ex-
periencing more than one type of shoulder injury.
The distribution of shoulder injuries included labrum
tears (N =5, 17.2%), rotator cuff tears (N =10, 34.5%),
proximal biceps tendon injury (N =3, 10.3%), acromio-
clavicular joint injury (N = 11, 37.9%), and shoulder
dislocation (N = 11, 37.9%). Only four players (13.8%)
reported requiring surgery for their injury during their
NBA career, which included three labrum repairs for
instability (10.3%) and one rotator cuff repair (3.4%).
For players who dislocated their shoulder, 27.2% (N =
3) underwent some form of shoulder surgery in com-
parison to 5.5% (N = 1) of players who did not previ-
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Number (%)
Any shoulder injury 29/105 (27.6)
Type of shoulder injury’
Labrum Tear 5(17.2%)
Rotator Cuff Tear 10 (34.5%)
Proximal biceps tendon injury 3(10.3%)
Acriomioclavicular joint injury 11 (37.9%)
Shoulder dislocation 11 (37.9%)
Steroid injections 8 (27.6)
Surgery
Any Surgery 4 (13.7)
Type of Surgery’
Labrum Repair 3(10.3)
Rotator Cuff Repair 1(3.4)
Outcomes
Games Missed
None 11 (37.9)
<5 9(31.0)
6-20 7(24.1)
21-50 1(3.5)
> 51 (entire season) 1(3.5)
Returned to play at same level 22 (75.9)
Shoulder pain until retirement 21 (72.4)
Retired because of shoulder 2 (6.9)
Would have played longer if no shoulder | 13 (44.8)
pain

*Respondents can select more than one response; N = 29
unless otherwise specified.

ously dislocate their shoulder (X?= 2.7, p = 0.10). Of
the players with shoulder injuries, eight (27.6%) were
treated at some point with a corticosteroid injection
into their shoulder. Players were significantly more
likely to require a shoulder injection if they injured
their shoulder during their career (24.1% vs. 8.0%, X?
=4.9, p=0.026).

Almost one-fifth of players missed career games
due to shoulder injury (17%), with one player missing
an entire season. A quarter of players with shoulder
injuries did not return to the same level of play (N =
7, 24.1%). Three quarters of players who had a shoul-
der injury during their career stated their shoulder
continued to bother them until retirement (N = 21,
72.4%), and almost half of them stated they would
have continued playing if they did not have shoulder
pain (N = 13, 44.8%). Despite this, only two players
(6.9%) actually reported that they retired due to their
shoulder injury Table 2.

Post-retirement shoulder health

Half of the respondents reported currently having
shoulder pain (N = 54, 51.9%), and thirteen (12.5%)
required shoulder corticosteroid injections following
retirement from the NBA. Five players (4.8%) have re-
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Table 3: Detailed responses to HRQOL measures.

EQ-5D Domains and VAS

Number (%)
N =108
Mobility
No problems 45 (41.7)
Slight problems 23 (21.3)
Moderate problems 25(23.1)
Severe problems 6 (5.6)
Unable to walk 1(0.9)
Missing 8(7.4)
Self Care
No problems 88 (81.5)
Slight problems 9(8.3)
Moderate problems 2(1.9)
Severe problems 9 (0)
Unable to wash or dress myself 1(0.9)
Missing 8 (7.4)
Usual Activities
No problems 48 (44.4)
Slight problems 32 (29.6)
Moderate problems 15 (13.9)
Severe problems 0(0)
Unable to do my usual activities 4 (3.7)
Missing 9(8.3)
Pain
No pain 12 (11.1)
Slight pain 40 (37.0)
Moderate pain 42 (38.9)
Severe pain 4 (3.7)
Extreme pain 2(1.9)
Missing 8 (7.4)
Anxiety/Depression
No anxiety or depression 56 (51.9)
Slight anxiety or depression 29 (26.9)
Moderate anxiety or depression 14 (13.0)
Severe anxiety or depression 1(0.9)
Extreme anxiety or depression 0(0)
Missing 8(7.4)

VAS Current Health (0 to 100)

Mean 74.1 (SD 17.1)

Tegner Activity Level Scale

Current activity leve
Level 10
Level 9
Level 8
Level 7
Level 6
Level 5
Level 4
Level 3
Level 2
Level 1
Level O
Missing

0 (0)
2(1.9)
1(0.9)

5 (4.6)
16 (14.8)
9(8.3)
10 (9.3)
16 (14.8)
22 (20.4)
6 (5.6)
4(3.7)
17 (15.7)
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quired shoulder surgery since retirement, of which two
players required multiple surgeries. Interestingly, none
of these five players indicated that they had a shoulder
injury during their NBA career. The surgeries included
two shoulder arthroscopies and loose body removal,
two rotator cuff repairs, and one labral repair. Players
were significantly more likely to have shoulder pain
post-retirement if they injured their shoulder during
their career (69.0% vs. 45.3%, X>= 4.7, p = 0.031).

Post retirement quality of life

The overall median Tegner Activity Level for all re-
spondents was Level 3, which corresponds to “work -
light labour”. Almost one-third of respondents reported
moderate (N = 25, 25%) to severe (N = 6, 6%) impair-
ments in mobility on the EQ-5D. Self-care was typically
not on issue for respondents, with 88% of respondents
having no difficulty and only 1 player (1%) unable to
provide self-care. Over half of respondents had some
level of difficulty with usual activities (N = 51, 51.5%).
Most retired NBA players in the survey had some pain
or discomfort (N = 88, 88.0%), with almost half (N = 48,
48.0%) rating it between moderate and extreme. Simi-
larly, almost half of all respondents reported experienc-
ing some level of anxiety or depression (N = 44, 44.0%).
The average rating for current health by respondents
was 74.1 17.1 on the EQ-5D VAS scale Table 3.

There was no significant difference identified in
median Tegner Activity Level between athletes who
reported shoulder injury during their NBA career and
those who did not (median = 4 vs. 3, Z=0.47, p =
0.31). However, athletes who had current shoulder
pain post-retirement had significantly lower Tegner
Activity Levels than those without shoulder pain (me-
dian=2.5vs.4,72=2.72, p=0.003). Respondents with
current shoulder pain also had significantly worse
mobility (median= 3 vs. 5, Z = 4.25, p = < 0.00001),
ability to perform usual activities (median =4 vs. 5, Z
=3.75, p = 0.00009), and anxiety/depression (median
=4vs.5,72=2.88, p=0.002). The players with post-re-
tirement shoulder pain rated their overall health at
a mean of 68.0 £ 19.3, which was significantly low-
er than those without shoulder pain (mean = 81.4 +
10.4, p = 0.00004). When adjusted for age and ethnic-
ity, having a shoulder injury during one’s NBA career
did not have a significant impact on current activity
level (p = 0.803) or current health (p =0.131) Table 4.

Discussion

Shoulder instability and acromioclavicular joint
injuries are common in professional basketball ath-
letes and affected over one-third of the survey partic-
ipants in the current study. Furthermore, the players
were significantly more likely to have shoulder pain
post-retirement if an injury was sustained during pro-
fessional career. Further, NBA players who have cur-
rent shoulder pain post-retirement reported signifi-
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Table 4: Results of Mann-Whitney U test comparing EQ-5D subscales between athletes with post-retirement shoulder pain to
those without.

EQ-5D Subscale Median z P
Post-retirement shoulder pain No post-retirement shoulder pain

Mobility 3 5 29 0.002

Self-Care 5 5 1.9 0.02°

Usual Activities 4 5 3.8 0.00009°

Pain/Discomfort 3 4 4.2 < 0.00001

Anxiety/Depression 4 5 29 0.002

*Statistically significant difference.

cantly lower Tegner activity levels, and also reported iety [4], where a player cannot perform at an opti-
significant impairments in all HRQOL components of mal level due to fear of repeat injury. Furthermore,
the EQ-5D: Mobility, pain/discomfort, anxiety/de- chronic injuries in elite athletes have been demon-
pression, and ability to provide self-care and perform strated to result in significant psychological impacts
usual activities. The number of players impacted by on elite athletes, contributing to anxiety, depression,
this is far from negligible, as over half of respondents and low self-esteem [10]. The current study supports
reported currently having shoulder pain. this in that players with NBA shoulder pain or injury
had significantly higher levels of anxiety/depression
than players without injury. Further research can be
done to evaluate the influence of these chronic shoul-

Interestingly, the proportion of players with shoul-
der pain post-retirement was almost double the pro-
portion of players reporting shoulder injury in the NBA
(51.9% vs. 27.6%). This may be explained in part by der issues on player performance based on in-game
degenerative changes of the shoulder that occur with statistics, as well as develop strategies to reduce the
aging and contribute to shoulder pain in the elderly, chronic nature of these injuries.

as opposed to sequelae of acute sport-related inju- In the current study, four players required surgical
ries. A review and cross-sectional survey by Burner, management for shoulder injuries during profession-
et al. found that on average 31% of elderly patients 3| play, implying the remaining injured players who
(age > 60) report severe shoulder pain [8] and a sys- sought treatment were managed non-operatively.
tematic review by Luime, et al. reports the prevalence However, as mentioned, a significant percentage con-
of shoulder pain in the adult population to range from  jnyed to report shoulder pain until retirement. This
6.9-31% [9]. Despite the majority of respondents to  r5jses the question as to whether players did not seek
the study survey being over the age of 55 (72.2%), oyt medical treatment due to belief that injury was
which could attribute some aspects of their shoulder ;,qionificant, or whether non-operative rehabilitation
pain to degenerative changes, the overall prevalence protocols were inadequate. Therefore, non-opera-
of current shoulder pain in this group was even higher tive rehabilitation protocols can be evaluated to de-
than in the elderly population (51.9% vs. 31%). With termine which components are effective and which
prevalence this high, it becomes essential to delin- are not, with the aim to reduce the number of ath-
eate risk factors, deflne etlol‘o'gles, and dev!se NEW  letes playing with chronic shoulder pain. Counseling
managemen.t strategies to mlt'lgate' post—rgtlrement and treatment for players should focus on long-term
shoulder pain and subsequent impairment in HRQOL shoulder health and overall function, as players are

for NBA players. likely to experience shoulder pain post-retirement
Not only were players with shoulder injuries during than during their NBA career.
career more likely to have shoulder pain post-retire-
ment, the injuries also impacted playing during pro-
fessional play. Almost one-fifth of players missed
career games due to shoulder injury and a quarter
(24.1%) of players felt that they did not return to the
same level of play afterwards. Optimal performance
is pivotal to the success of a professional athlete’s ca-
reer, highlighting the importance of minimizing injury
and maximizing healthy playing time. This is proving
difficult for players with shoulder injuries, as three
quarters (72.4%) reported shoulder complaints until
retirement. A player’s perception of injury plays an
important role in potentially negative influence on
performance due to concepts such as re-injury anx-
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The strengths of this paper include the rigorous
methodology used to develop the survey. A diverse
focus group with specialized Orthopaedic surgeons
and sports physicians ensured a comprehensive ques-
tionnaire was produced to encapsulate relevant mus-
culoskeletal injuries in the NBA. The study provides
information and insight on patient-important out-
comes in the retired NBA population, which is a group
whose injuries and consequent QOL has not been
thoroughly evaluated.

A limitation of the study is that the survey focuses
on a very specific, all-male, professional level athlete
population for one sport, limiting the generalizability of
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the results. Having a very specific population also limit-
ed the sample size for the study. The survey also does
not provide a temporal relationship between injuries
and treatments obtained. For instance, there is data
on whether a player has dislocated their shoulder or
received a corticosteroid injection, but the timing and
number of dislocations or injections is unknown. These
factors can influence management strategies by treat-
ing physicians.

Future studies can identify the major risk factors
for NBA players that contribute to post-retirement
shoulder pain so that preventative measures can be
developed to reduce the burden on HRQOL. Further
high-quality studies, such as long-term prospective
cohort studies, are also needed to more thoroughly
evaluate musculoskeletal health and HRQOL of re-
tired professional athletes.

Conclusion

A significant number of professional basketball play-
ers report shoulder injury during career, with the ma-
jority of respondents reporting pain until retirement.
Post-retirement shoulder pain significantly impairs ac-
tivity levels and HRQOL. Further evidence is needed to
identify the risk factors for post-retirement shoulder
pain to help guide clinicians in managing and counseling
professional basketball players.
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