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With the increasing popularity of extreme conditio-
ning programmes, athletes and patients are search-
ing for new, engaging, high-intensity, total-body
workouts. The sport of Hooverball is increasingly
used as a workout. First devised in the USA in 1929
to keep President Hoover physically fit, Hooverball
has experienced increasing popularity in the past
15 years. The game is scored like tennis and played
like volleyball, with players throwing and catch-
ing a heavy medicine ball over a volleyball net.
Players use complex, multi-joint, explosive move-
ments, featuring torsion, flexion and extension to
absorb the forces involved. This paper reports a
case of a Hooverball player who presented with a
knee injury. The paper also reviews the origins of
the sport, and its increase in popularity related to
the increasing prominence of extreme condition-
ing programmes. A literature review, and common
Hooverball-related injuries, are presented. Clinical
recommendations are set out for patient safety,
injury prevention and game coverage, including a
prehabilitation strategy for players prior to engag-
ing in this revived and growing sport.
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evised in the USA by physician Joel T. Boone in 1929
to keep President Hoover physically fit, Hooverball
is a combination of tennis and volleyball, played with a
weighted medicine ball (1, 2). The game is scored like

/LAY ABSTRACT )

With the increasing popularity of “extreme condition-
ing” exercise programmes, players and patients are
searching for new and engaging high-intensity, to-
tal-body workouts. This report examines the case of
Hooverball, a revived workout. First invented in the
USA in 1929 to keep President Hoover physically fit,
Hooverball has experienced an increase in popula-
rity over the past 15 years. The game is scored like
tennis and played like volleyball, but instead of stri-
king a lightweight ball, players throw and catch a
heavy medicine ball over a volleyball net. In order to
absorb the impact and return a medicine ball over the
net, players use complex, multi-joint, explosive mo-
vements. This paper reviews the origins of the sport
and its increase in popularity related to the increasing
prominence of extreme conditioning programmes.
Clinical recommendations are set out for patient safe-
ty, injury prevention and game coverage, including a
prehabilitation strategy for players prior to engaging in
ths revived and growing sport. j

tennis and is classically played on a 20 %9 m (66 x 30 foot)
sand or hardwood court, with a medicine ball weighing 2.72
kg (6 pounds) or more and an 2.43 m (8 foot) high vol-
leyball net. With 2—4 players on each team, the game starts
with 1 player throwing the medicine ball over the net. The
opposing team attempts to catch the weighted ball mid-air
and return it over the net in rapid succession to initiate a
volley. Both teams strive to make the ball land inbounds on
their opponent’s side. Players use complex, explosive mo-
vements, featuring dynamic torsion, flexion and extension,
in multi-joint patterns to absorb the impact and return the
throw of the heavy ball at high speed. Today, the game is
played with medicine balls weighing 9 kg (20 pounds) or
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more. With the increase in popularity of
extreme conditioning programmes (ECP)
in the past 20 years, Hooverball has emer-
ged as a popular sport, played on military
bases and in CrossFit gyms across the
country; some National Football Leage
athletes play to keep fit and mimic game
intensity (3, 4). However, there is a lack
of research regarding Hooverball. A
search of PubMed and expanded NCBI
All database catalogue, using the key
words “Hooverball,” “Hoover-ball,” and
“Hoover ball” on 23 June 2020 yielded no
results. Additional searches of CINAHL
and Embase also generated zero results,
and a search of Google Scholar yielded
no medical journals.

This paper reports a case of a Hoo-
verball player who developed a knee
injury. In addition, the paper reviews
the available literature on Hooverball
and provides clinical commentary on
the sport, its potential injuries and injury
prevention, and describes a prehabilita-
tion strategy. Musculoskeletal and sports
medicine providers treating athletes
should be aware of this growing sport
and the potential risk of injury.

CASE REPORT

An active 68-year-old man presented to

an academic sports medicine clinic with right lateral knee
pain, initially in 2016. His medical history was unremar-
kable for any chronic diseases. In 1964 he had developed
right knee pain from playing Hooverball and was told that
he had a “torn ligament”, but did not recall details. Since
then, he had remained highly active, regularly exercising
vigorously. At home he used parallel bars and gymnastics
rings, engaged in regular callisthenic and plyometric ex-
ercises, and routinely performed 2-m jumps across small
ravines. He also continued to play Hooverball.

Six months previously he had twisted his right leg
playing Hooverball and felt a sharp lateral knee pain.
Since then, he had experienced intermittent exacerbations
of swelling and sharp lateral knee pain with twisting and
pivoting during Hooverball, occasional catching/clicking,
but no instability of the knee joint. He did not report any
radiating pain, paraesthesia, or weakness.

Physical examination was notable for tenderness along
the lateral joint line and mild joint effusion. Range of
motion was 0—130° with pain at end range flexion and a
positive McMurray’s test for pain and clicking. He had
mild increased tibial translation, with Lachman test (2B).

Knee X-rays showed mild degenerative changes and
a possible effusion. Magnetic resonance imaging (MRI)
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Fig. 1. (a) Sagittal and (b) coronal T2-weighted magnetic resonance imaging (MRI). Arrows
indicate longitudinal horizontal oblique tear of the lateral meniscus (linear white signal within
black meniscus). (c) Coronal T2-weighted MRI. Arrows indicate horizontal longitudinal medial
meniscal tear with similar white signal intensity. (d) Sagittal T2-weighted MRI. Arrows indicate
thickened anterior cruciate ligament (ACL) compatible with chronic low-grade injury/sprain

revealed a longitudinal horizontal oblique tear of the
entire lateral meniscus, a longitudinal horizontal tear of
the body and posterior horn of the medial meniscus, and
thickening of the anterior cruciate ligament consistent
with chronic low-grade injury/sprain (Fig. 1).

The patient was counselled on diagnoses and treatment
options and proceeded with conservative management,
including physical therapy and a modified home exercise
programme. He declined bracing, injections, or surgery.
Given his history, it is likely that he had an acute on chronic
injury. The suspected mechanism of injury was combined
torsion on a flexed knee and planted foot with deceleration/
eccentric absorption of energy from the medicine ball, fol-
lowed by a strong acceleration force in the lateral medicine
ball throw/lateral scoop toss technique of Hooverball. This
fast transition from absorbing kinetic energy, followed by
summating sufficient force to propel the weighted ball in
the opposite direction, is similar to high-velocity techniques
of plyometric and ballistic exercise (“load and explode™),
which carry increased risk of injury similar to other weight-
training programmes if performed incorrectly (5).

Two months after the current presentation, the patient
reported an overall improvement in symptoms and de-
creased swelling. He was eventually able to return to
Hooverball and other plyometric exercise, but presented



again in 2019 with recurrent knee pain after performing
plyometric ravine jumps. He was still playing Hooverball
and exercising regularly; he was counselled on proper
form and activity modification.

CASE DISCUSSION AND LITERATURE REVIEW

This case study presents a number of interesting points.
A highly active, athletic, older patient presented with
an acute on chronic meniscal tear secondary to playing
a sport that entails complex full-body multidirectional
movements, including torsion, flexion, extension, and
acceleration/deceleration. The mechanism of injury and
management of chronic degenerative and acute trauma-
tic meniscal injuries has been described in the literature
(6-8). However, there is little published research regar-
ding Hooverball injuries. Due to its dynamic total-body
and high-intensity movements, Hooverball has been
incorporated into ECPs, such as CrossFit.

ECPs are aggressive training workouts that feature a va-
riety of high-intensity exercises performed at a high volume
of repetitions in sets, with limited rest periods between sets
(9). Medicine balls are used in ECP training, thrown in a
similar way as in Hooverball regarding height, distance,
speed, and power. Unlike CrossFit and other ECPs, cat-
ching a medicine ball is relatively unique to Hooverball.

In order to help President Hoover to lose weight and
improve his cardiovascular health, his personal physician
devised “Hoover Rules Medicine Ball (1, 10).” Hoover
routinely played the game with members of his Cabinet
and Supreme Court, using a 1.8 kg (4-pound) medicine
ball (10). Players are typically recommended to assume
a wide, solid stance, similar to the athletic position or
stance (e.g. shortstop or running back in the ready posi-
tion) “before receiving the ball due to its weight (10).”
President Hoover’s personal physicians explained to
him that 30 min of Hooverball could provide “as much
total body exercise as three hours of golf or one hour of
tennis (10).” Thus, the sport could be considered as an
early high-intensity cross-training programme or ECP.

The injury rate in CrossFit and ECPs is controversial.
The rates have been shown to be either comparable to, or
more than twice as likely as in traditional weightlifting
or other recreational activities (5, 11). However, another
study concluded that injury risk is comparable to or lower
than common forms of exercise or strength training (12).
One study determined that the intensity of exercise, rather
than the exercise itself, is what causes the higher observed
rate of injury in CrossFit (11). Given the complex, full-
body motions and inherent intensity, athletes who want
to embark on Hooverball have been recommended to
be “physiologically prepared to enjoy the sport without
undue risk of injury (10).”

There are no published studies in PubMed, PubMed-
Central or other NCBI databases, Embase or CINAHL
that document the incidence or types of injuries in
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Hooverball, and no medical studies specifically docu-
ment medicine ball injuries. There is only one partially
related study that assessed workout-related emergency
department (ED) visits in 2016 that were reported to the
US National Electronic Injury Surveillance System (13,
14). Specifically, medicine ball injuries (although not the
sport of Hooverball) accounted for 6.2% of equipment-
related workout injuries resulting in a visit to an ED.
Most of these injuries were at the gym using a medicine
ball. However, the most common injury was a potentially
serious one: head trauma from the medicine ball slipping
or falling onto the exerciser’s head. Based on the senior
author’s clinical experience, common injuries seen with
Hooverball include knee meniscal and cruciate ligament
injuries, as in the case reported here, low-back pain exa-
cerbations, shoulder labral and rotator cuff injuries, neck
strain and head trauma/concussions. Routine ankle and
wrist sprains may also occur.

Injury prevention

Prehabilitation is recommended to reduce the potential of
injury (15, 16). Prehabilitation promotes the restoration of
healthy patterns and neuromuscular recruitment that may
be absent or altered after a prior injury (15) and empha-
sizes interventions, such as gait retraining, to encourage
healthy movement (15). Some believe that poor training
habits and/or biomechanical asymmetries may predispose
to a non-contact injury, especially in young athletes who
are still growing (16). Throwing a medicine ball at high
speed requires plyometric and ballistic movements at high
intensities and odd body angles; therefore prehabilitation
may be appropriate for Hooverball.

The authors advocate a basic level of fitness before
commencing such a demanding exercise. The American
College of Sports Medicine recommendations may be
an appropriate starting point, as it incorporates aspects
of both cardiovascular fitness (150 min of moderate-
intensity exercise per week) and strength and neuromotor
exercise (2-3 days a week) (17); if athletes meet these
guidelines, they are likely to tolerate the more vigorous
intensity of Hooverball.

Correct warm-up is highly recommended and com-
monly used prior to any high-intensity exercise. Pre-game
warm-up should include sport-specific movements that
mimic the neuromuscular patterns of the sport, initially at
lower intensities followed-by higher intensities. This may
improve biomechanics (18), help improve performance,
and reduce risk of injury (18, 19).

The authors also suggest that anyone engaging in ECPs
should have some prior agility experience, preferably in
an organized sport (team or individual) that has regular
practice and competition. Although agility experience is
not a requirement of commencing high-intensity exercise,
the authors have observed several injuries in ECPs in
patients who may not be accustomed to the combination
of intensity plus agility, strength plus power, with limited
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rest periods. Untrained individuals who then combine
multiple facets of an exercise regimen simultaneously,
at high intensity and with heavy weights, may be at risk.

Event coverage

For musculoskeletal and sports medicine physicians
providing medical event coverage, there are a few re-
commendations. The tent set-up and sideline medical
bag should include similar equipment to that used in
other sport event coverage (20), with a few additional
suggestions. Head trauma and whiplash-associated
injuries may occur with medicine ball collisions to the
head; orbital trauma assessment tools and cervical collars
may be appropriate. In the era of increased concussion
awareness, providers should be well-versed in concus-
sion assessment, have appropriate concussion screening
assessment and tools, and know the chain-of-command
for transport to medical facilities for further workup. For
simpler injuries, Hooverball players may present to the
tent requesting wrist, ankle and knee taping; hence, there
should be adequate supplies and clinicians need to be
familiar with taping techniques. Rules in North America
for obtaining radiographs following injury have evolved
over the years; familiarity with, for example, the current
versions of the Ottowa Foot and Ankle rules, Pittsburgh
and Ottowa Knee rules, and Quebec shoulder rules may
help guide the provider in decision making (21).

In the USA, there are regional and national tourna-
ments in Hooverball, which may represent an outreach
opportunity for sports medicine physicians to provide
medical services to the community and this growing
sport, which has injury risk and may not yet have formal
medical coverage.

Conclusion

This case report and literature review regarding Hoover-
ball enables clinical recommendations, prehabilitation
options, and advice to be set out to help individuals who
want to play Hooverball to be adequately prepared for
the sport. Further research is needed to assess the kinesio-
logy of the sport’s athletic movements, determine proper
technique, evaluate safety and injury incidence, and help
determine injury prevention strategies for Hooverball
players.
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