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Abstract 

Background:  Ankle sprains are the most commonly reported injury in netball. Approximately four in five netball 
athletes will sustain an ankle sprain, up to half will go on to sustain recurrent ankle sprains, and nine in ten report 
perceived ankle instability. Historically, prevention and management strategies of ankle sprains and injuries have been 
investigated for a variety of sports, however, no literature reviews have investigated these in netball athletes, or com-
pared these with current best-practice within the literature. Therefore, this scoping review aims to understand how 
netball athletes currently prevent and manage ankle sprains and to compare these approaches with best-practice 
recommendations.

Methods:  A literature search was conducted using MEDLINE, CINAHL, and SPORTDiscus databases using keywords 
to capture studies with data or information related to the prevention and management of ankle sprains and injuries in 
netball.

Results:  The search strategy captured 982 studies across all databases, with 30 netball studies included in this scop-
ing review. Studies suggest netball athletes are not commonly referred to health professionals, do not undertake 
adequate rehabilitation, and almost immediately return to court following an ankle sprain or injury. Current best-
practices suggest injury prevention programs and external ankle support effectively reduce ankle sprains and injuries; 
however, poor compliance and implementation may be a significant barrier. Currently, there is a lack of evidence that 
netball-specific footwear reduces the risk of ankle sprains.

Conclusion:  The findings suggest netball athletes do not implement current best-practice prevention and manage-
ment strategies following an ankle sprain. This is despite evidence of the effectiveness of injury prevention programs, 
external ankle support, and adequate rehabilitation in reducing ankle sprain rates. Current-best practice prevention 
and management of ankle sprains should be considered by clinicians, coaches, and athletes to reduce the prevalence 
and chronicity of ankle sprains in netball.
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Background
Netball is one of the leading female sporting codes 
worldwide with over 20 million participants across 80 
countries [1, 2]. It is an intermittent, high-intensity 
sport played within a limited court space where athletes 
undertake repeated cutting, pivoting, jumping, landing, 
and sprint efforts [3, 4]. The fast-paced, frenetic nature 
of netball, in conjunction with the one-step rule, is con-
sidered key factor for injury risk during match-play 
[5, 6]. Ankle sprains are the most commonly reported 
injury, accounting for approximately 40% of all netball 
injuries [7, 8]. In fact, netball has one of the highest 
incidence rates of ankle sprains in worldwide sport [7]. 
Ankle sprains during netball typically result from poor 
landing mechanics or player contact, resulting in an 
inversion-internal rotation mechanism [9].

One study has shown up to four in five netball ath-
letes will have sustained at least one ankle sprain in 
their lifetime [10]. Unfortunately, many netball athletes 
sustain their index ankle sprain from a very young age, 
with a recent study reporting an 84% increase in the 
number of ankle sprains in the 10–14  year age group 
over 10 years [11]. Currently, there is considerable con-
cern a large proportion of netball athletes who sustain 
an ankle sprain will go on to develop chronic ankle 
instability (CAI). CAI is characterised by recurrent 
ankle sprains and/or feelings or perception the ankle 
joint is ‘unstable’, and/or self-reported disability, for at 
least one year following an index ankle sprain [12, 13]. 
Up to half of all netball, athletes will also go on to sus-
tain recurrent ankle sprains, more commonly bilateral 
recurrent sprains, following an index sprain [10, 14]. 
Furthermore, nine in ten netball athletes with a history 
of ankle sprains report some form of ankle instability, 
with 64% demonstrating moderate-severe instability 
[10].

Historically, netball injuries have been well docu-
mented since the nineteen-eighties. However, there has 
only been one broad review investigating injury preven-
tion and management in netball [15]. The review did not 
specifically focus on ankle sprains and was published 
more than two decades ago. Since this time, there have 
been a plethora of studies have investigated injury pre-
vention and management strategies in netball over the 
previous decade, in particular ankle sprains, suggest-
ing an updated review of the literature is required [16]. 
To our knowledge, no study has investigated the cur-
rent management and prevention strategies undertaken 

by netball athletes following an ankle sprain or injury, 
nor compared these findings with best-practice guide-
lines available from the literature. This scoping review 
aims to (1) understand how netball athletes currently 
prevent and manage ankle sprains or injuries, (2) com-
pare the current practices of netball athletes with best-
practice guidelines for prevention and management of 
ankle sprains or injuries, and (3) consider what preven-
tion and management strategies for ankle sprains can 
be improved or better implemented when undertaken 
by netball athletes.

Methods
Search strategy
Due to the broad nature of the topic, a scoping review 
was chosen as the appropriate method of presenting the 
data and evidence. The preferred reporting items for sys-
tematic review and meta-analyses extension for scoping 
reviews (PRISMA-ScR) were adopted and are presented 
in Additional file 1 (PRISMA ScR checklist) [17]. A litera-
ture search was conducted using MEDLINE, CINAHL, 
and SPORTDiscus databases on July 15th, 2021. The 
search included a combination of free-text terms includ-
ing “netball” AND “ankle” OR “sprain” OR “injur*” OR 
“instability” OR “CAI” OR “epidemiolog*” OR “incidence” 
OR “prevalence” OR “data” OR “statistic*” OR “pattern*” 
OR “rehab*” OR “treat*” OR “manage*” OR “prevent*” 
OR “brac*” OR “tap*” OR “ankle support” OR “foot-
wear” OR “shoe” OR “warm-up” OR “program”. Database 
searches and captured studies are presented in Addi-
tional file 2 (search strategy).

Study inclusion
Studies were eligible if they (1) were published in a peer-
reviewed journal; (2) randomised, cross-sectional and 
observational studies explicitly investigated a netball 
cohort; (3) included data or information related to ankle 
sprains and injuries (ankle fractures, contusions, and 
deltoid ligament sprains); and (4) investigated preven-
tion and management related to ankle sprains and inju-
ries. Studies were excluded if they did not provide data or 
information related to ankle sprains and/or injuries or did 
not include a netball cohort. Non-English language stud-
ies, review articles, conference proceedings, or abstracts 
which did not provide sufficient data were also excluded. 
The reference list and citations of captured studies were 
cross-referenced to identify additional studies relevant to 
this review.

Keywords:  Netball, Ankle sprains, Ankle injuries, Chronic ankle instability, External ankle support, Prevention, 
Management, Rehabilitation, Return to sport
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Data extraction and analysis
Two authors (PLR and KLP) reviewed and collected data 
from the included studies. Author, year of publication, 
study design, sample size, age of participants and key 
findings relevant to this review were all extracted and 
collated. Authors of the relevant studies were contacted if 
data was unavailable. Following data collation, literature 
trends were identified and classified into sub-categories 
within prevention and management, and described in as 
a narrative synthesis. Participant data was presented as 
number, mean and standard deviations if available, while 
study outcomes were presented as proportions, ranges 
and p values as appropriate.

Results and discussion
Study identification
The search strategy captured 982  studies across all 
databases. Two additional studies were identified by 
cross-referencing and reference lists. Once duplicates 

were removed, 695 studies remained. Fifty-five studies 
remained following a review of title and abstract. Upon 
full-text review, thirty studies were included in this 
scoping review [10, 18–46]. Figure  1 provides an over-
view of the search strategy and study inclusion using the 
PRISMA flowchart.

Prevention of ankle sprains in netball
Twenty-five studies presented data related to the preven-
tion of ankle sprains and injuries in netball. Three subcat-
egories were identified; these include injury prevention 
programs (14 studies), external ankle support (11 stud-
ies), and footwear (5 studies).

Injury prevention program
In South Africa, more than half of all injured elite netball 
athletes reportedly did not undertake core stability, pro-
prioceptive, or neuromuscular and landing training [27]. 
One study found that a six-week gluteal strengthening, 

Fig. 1  PRISMA flowchart
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core stability, and proprioceptive program improved 
dynamic balance in university netball athletes [33]. In 
2013, Netball New Zealand introduced a dynamic warm-
up and education program titled NetballSmart [29]. Two 
years later, Netball Australia implemented a nationwide 
injury prevention program titled Knee Injury Prevention 
for Netballers to Enhance Performance and Extend Play 
(KNEE) aiming to reduce lower limb injuries, in particu-
lar knee and ankle injuries [26]. The NetballSmart pro-
gram has been shown to reduce peak vGRF and improve 
landing mechanics in junior netball athletes [34]. But to 
this date, no study has investigated the effectiveness of 
the NetballSmart and KNEE programs on ankle injury 
rates in netball.

Currently, the greatest challenge of injury prevention 
programs in netball is poor implementation rates [41, 42]. 
Only 12–18% of the recommended activities from the 
Netball KNEE program were undertaken by community-
level junior netball athletes [40]. Concerningly, strength, 
balance, and agility-specific exercises were rarely per-
formed [40]. Evidence suggests that trunk and lower limb 
strengthening and proprioceptive exercises significantly 
reduce injury rates, particularly ankle injuries, whilst also 
improving sprint, agility, and jumping performance [35, 
37, 39]. Poor implementation of injury prevention pro-
grams at the community level may limit its influence on 
netball injuries [40]. Barriers include athlete and coach 
engagement, education, resources, and time [41, 42]. 
Education sessions for netball coaches resulted in greater 
knowledge and implementation of injury prevention 
programs [36]. The authors recommended the inclusion 
of coach education sessions and accessible resources to 
improve implementation rates [36]. Optimistically, more 
than four in five netball coaches strongly support the use 
of injury prevention programs and report competency in 
teaching a safe landing program to junior netball athletes 
[44]. Furthermore, most netball athletes report positive 
beliefs and attitudes towards undertaking a safe landing 
program [45].

External ankle support
External ankle support is a common injury preven-
tion measure undertaken by netball athletes. One study 
found 34.4% of state netball athletes wore external ankle 
support during a tournament [23]. Another study found 
approximately half of netball athletes reported using tap-
ing (30.8%) or bracing (18.8%) [24]. However, the same 
study found 68.2% were not wearing external ankle sup-
port when they sustained an ankle injury [24]. Atten-
borough et  al. [10] found 70% of club and inter-district 
netball athletes with CAI regularly use external ankle 
support, suggesting the implementation of external ankle 
support dramatically increases once an ankle sprain is 

sustained. Interestingly, one study reported a three-fold 
increase in lower limb injury risk for netball athletes who 
wore external ankle support but did not provide data spe-
cifically on ankle sprains [46].

Several studies reported significant reductions in sag-
ittal or frontal plane biomechanics with external ankle 
support during landing and cutting tasks [25, 30, 31]. 
Furthermore, significant reductions in gastrocnemius 
and peroneus longus electromyography (EMG) activ-
ity were also shown with the addition of external ankle 
support during landing tasks [28]. With external ankle 
support, time to peak ground reaction forces (GRF) was 
reduced, but had no influence on peak GRF and ankle 
joint moments during side-stepping and landing tasks 
[25, 28]. Proprioception, measured using active move-
ment extent discrimination apparatus (AMEDA), was 
improved with self-applied taping (0.022) and taping 
administered by a health professional (0.034) compared 
to no external ankle support, but neither was more effi-
cacious than the other [43]. Currently, the NetballSmart 
and KNEE injury prevention programs do not endorse 
the use of external ankle support for the prevention of 
ankle injuries [26, 29].

Footwear characteristics
Early studies investigated the popularity and influence 
of shoe collar height in netball, with three collar heights 
(low-, mid-, and high-cut) commonly reported. One 
study found 60.0% of elite Jamaican netball athletes wore 
mid-cut footwear, less than half wore low-cut footwear 
(37.2%) and very few wore high-cut footwear (2.7%) [18]. 
In a second study, more than half (54.9%) of state-netball 
athletes were wearing mid-cut footwear and 35.7% were 
wearing low-cut footwear when they sustained an ankle 
injury [24]. Given these studies were cross-sectional, 
however, it is unclear whether shoe collar height influ-
ences the risk of sustaining an ankle sprain in netball. 
A third study found no association between the age of 
netball shoes and lower limb injuries [46]. Biomechani-
cal studies have reported that ankle kinematics, peak 
GRF, and ankle joint moments were not influenced by 
netball-specific footwear during side-stepping tasks [25]. 
However, netball-specific footwear has been reported to 
increase time to peak impact and reduced loading rates 
during running, cutting, and landing tasks, suggesting it 
may have the potential to reduce injuries in netball [32].

Management of ankle sprains in netball
Five studies presented data related to the management of 
ankle sprains and injuries in netball. Three subcategories 
were identified; these include treatment and rehabilita-
tion (3 studies) and return to sport (3 studies).
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Treatment and rehabilitation
The literature suggests that a minority of netball ath-
letes who sustain an ankle sprain or injury are referred 
to a health professional. Two studies reported extremely 
low referral rates (14.1–27.1%) [21, 22], while another 
study reported higher referral rates to a physiotherapist 
(76.9%) [20]. Composite treatment was most commonly 
undertaken by community-level netball athletes follow-
ing an ankle injury (66.3–68.8%) [21, 22]. Injury advice 
and home exercise programs were commonly provided 
(56.9–77.7%). Ice and rest, in isolation or combination, 
were prescribed less often (0.0–31.4%) [21, 22]. No study 
investigated the types of rehabilitation exercises under-
taken by netball athletes following an ankle sprain or 
injury.

Return to sport
Early return to sport following ankle sprains and inju-
ries were consistently reported across all studies in net-
ball. During an international netball tournament, ankle 
sprains accounted for 17.4% of all injuries, with a quar-
ter resulting in time-loss between 1–7 days (12.5%) and 
8–28 days (12.5%) [38]. A second study reported three in 
four state-netball athletes returned to court immediately 
following an ankle sprain during a netball tournament 
[19]. Hopper et  al. [20] reported 38.5% of community 
netball athletes returned to court for the following game 
during a 14-week season [20]. Of these, more than a third 
of netball athletes did not miss a netball match (38.5%), 
15.4% missed one match, 38.5% missed two matches and 
very few missed three or more games (7.7%) [20]. No 
study reported whether netball athletes undertook to 
return to sport testing and/or received medical clearance 
before returning to netball (Table 1).

Best‑practice prevention of ankle sprains
The following section describes the current best practice 
prevention for ankle sprains within the literature. These 
findings and prevention strategies undertaken by net-
ball athletes described previously are then presented in 
Table 2.

Injury prevention programs
Injury prevention programs are a multi-modal combi-
nation of training strategies aiming to enhance strength, 
balance, landing, agility, and sport-specific tasks [47]. 
Single limb proprioceptive and neuromuscular exer-
cises incorporating perturbation or sport-specific tasks 
have been shown to reduce ankle injuries by 30–45% 
[47] (Table 2). More recent netball studies have shown a 
5–15% reduction in ankle injuries in New Zealand since 
the inception of the NetballSmart program [11]. Simi-
lar to NetballSmart and KNEE programs, other sporting 

codes across the world have implemented injury pre-
vention programs including the Fédération Interna-
tionale de Football Association (FIFA) 11 + , FootyFirst, 
and Prep-to-Play programs [48–50]. The FIFA 11 + has 
been shown to significantly reduce ankle sprain rates 
and severity of injury [51, 52]. Despite their effective-
ness, low implementation rates of injury prevention pro-
grams within community sport remain a significant issue 
[53]. To address this, Australian Football has established 
implementation planning for FootyFirst to promote the 
adoption, resources, and effectiveness of injury preven-
tion programs at the community level [54]. This may be 
of benefit for NetballSmart and KNEE programs at the 
community level to improve adoption and implemen-
tation rates. Overall, the evidence suggests injury pre-
vention programs are highly effective in reducing ankle 
sprain rates in many sports. The early signs of the netball-
specific program are promising, however, further data is 
required to determine their effectiveness and implemen-
tation at all competition levels (Table 2).

External ankle support
Evidence supports the use of external ankle support to 
effectively reduce ankle sprains [47, 55]. In particular, 
taping and bracing were extremely effective in reduc-
ing secondary ankle sprains [56] (Table  2). Regarding 
primary prevention, low-quality studies and significant 
heterogeneity make it difficult to determine the effective-
ness of external ankle support [55, 56]. There is no clear 
indication of whether taping or bracing was more effica-
cious [56]. Bracing is often preferred over taping due to 
its simplicity, ease of application, and re-usable nature 
making it more practical and cost-effective [57]. In con-
trast, some athletes may prefer taping as it may provide 
greater comfort, support, compliance, and variability 
[58]. Despite it’s effectiveness, netball athletes gener-
ally do not implement external ankle support until they 
have sustained an ankle sprain or developed instability 
[10, 23, 24]. Therefore, we recommend the use of tap-
ing or bracing to reduce the risk of ankle sprains during 
netball participation (Table 2). As both types of external 
ankle support are effective, netball athletes may preferen-
tially choose between taping and bracing. There may also 
be some merit for netball-governing bodies to include 
external ankle support as a recommendation within their 
injury prevention programs to improve implementation 
rates [26, 29].

Footwear
There is currently no evidence that sport-specific foot-
wear effectively reduces ankle sprain rates [59, 60]. A 
recent systematic review found very few studies have 
investigated footwear type and its effect on ankle sprains, 
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 to

 o
ne

) w
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 o
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er
ve

d 
be

tw
ee

n 
tw

o 
ca

le
nd

ar
 y

ea
rs

Fr
an

et
to

vi
ch

-S
m

ith
 e

t a
l. 

[4
6]

Pr
os

pe
ct

iv
e 

Co
ho

rt
26

9 
co

m
m

un
ity

 n
et

ba
ll 

at
hl

et
es

 (1
5.
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±

 5
.0

y)
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nd
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ok

 q
ue

st
io

n-
na

ire
s 

an
d 

in
ju

ry
 s

ur
ve

ill
an
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 o

ve
r o

ne
 s

ea
so

n 
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 d
et

er
m

in
e 

in
ci

de
nc

e 
ra

te
s, 

m
ec

ha
ni

sm
, a

nd
 p

re
di

ct
or

 o
f i

nj
ur

ie
s

EA
S

N
SF

44
 a

nk
le

 in
ju

rie
s 

w
er

e 
re

po
rt

ed
 (2

6%
 p

re
va

le
nc

e)
. N

et
ba

ll 
at

hl
et

es
 

w
ho

 im
pl

em
en

te
d 

ex
te

rn
al

 a
nk

le
 s

up
po

rt
 h

ad
 a

 th
re

e-
fo

ld
 in

cr
ea

se
 

in
 s

us
ta

in
in

g 
a 

lo
w

er
 li

m
b 

in
ju

ry
 c

om
pa

re
d 

to
 n

et
ba

ll 
at

hl
et

es
 w

ho
 

do
 n

ot
 u

se
 ta

pi
ng

 o
r b

ra
ci

ng
 (P

 <
 0

.0
01

). 
N

o 
as

so
ci

at
io

n 
w

as
 fo

un
d 

be
tw

ee
n 

th
e 

ag
e 

of
 n

et
ba

ll 
sh

oe
s 

an
d 

lo
w

er
 li

m
b 

in
ju

rie
s 
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 =

 0
.2

61
)

G
ia

no
tt

i e
t a

l. 
[3

6]
C

ro
ss

-S
ec

tio
na

l
21

7 
ne

tb
al

l c
oa

ch
es

 (a
ge

 N
S)

 c
om

pl
et

ed
 a

 s
ur

ve
y 

fo
llo

w
in

g 
an

 
N

SD
W

 e
du

ca
tio

n 
an

d 
re

so
ur

ce
s 

co
ur

se
 to

 a
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s 
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 e

ffe
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iv
en

es
s 

on
 im

pl
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en
ta

tio
n

IP
P

M
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t n
et

ba
ll 
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ac

he
s 
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ad

 th
e 

N
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W
 b
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kl

et
 (7

9%
), 
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an

ge
d 

th
e 

w
ay

 th
ey

 c
oa

ch
ed

 (8
9%

), 
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ed
 in

fo
rm

at
io

n 
fro

m
 in

ju
ry

 p
re

ve
n-

tio
n 

pr
og

ra
m

s 
(9

4%
), 

an
d 

pa
ss

ed
 it

 o
n 

to
 th

ei
r a

th
le

te
s 

(9
0%

). 
70

%
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po

rt
ed

 c
ha

ng
es

 to
 th

ei
r p

la
ye

r’s
 la

nd
in

g,
 s

to
pp

in
g,

 d
od

gi
ng
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ch
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 re
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ve
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ce
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re
s

G
re

en
e 
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l. 
[2
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ov
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l a
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le
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s 

(1
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±
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.9

y)
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et
ed
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 s
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st
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 c
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tin
g 

ta
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re
 th

e 
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ts

 o
f N
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SF
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 o
n 
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cs
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S

N
SF

N
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n 
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A
G
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le
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si
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m
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d 
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 <
 0

.0
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o 

di
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re
nc

e 
w
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un
d 
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n 

N
SF
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N

SF
 +
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B,

 a
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 H
TF
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A
G

 a
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RO

 a
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le
 e
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ur

si
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, m
om

en
ts

, a
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G
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H
op

pe
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]
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pe
ct

iv
e 
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ho
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un
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et
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hl
et
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ge
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S)
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 q
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st
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na

ire
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d 
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 s

ur
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ill
an

ce
 o

ve
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se
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 d
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in
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in
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de
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e 
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te

s 
an

d 
tr

ea
tm

en
t s

tr
at

eg
ie

s
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R
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rie
s 

w
er

e 
re

po
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ed
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7%
 p

re
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le
nc

e)
. 6
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 re
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m
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e 
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d 
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e.
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e 
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 re
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. 1
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er
e 
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 d
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r 
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t
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r a

nd
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]
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os
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iv
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ho
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8 
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e 
ne

tb
al
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1.
4 
±
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.7

y)
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nd
er
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st
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s 
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d 
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ur
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an
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 o
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o 
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e 
in
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e 

ra
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te
ris
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s 
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rie

s
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S
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 a
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le
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rie
s 

w
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e 
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ed
 (3

7%
 p

re
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le
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e)
. 3

4.
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f n
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ll 
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hl
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es
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ed
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er
e 

w
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g 
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ra
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n 
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g 
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tb
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l. 

[2
0]

Pr
os

pe
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e 
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 c
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m
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ll 
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hl
et
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S)
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s 
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d 
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w
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s 
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 d
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de
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ra
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3 
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s 
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e 
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4%
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e)

. 6
8.

8%
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 c
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po
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 tr

ea
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en
t a

nd
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1.
4%

 w
er

e 
ad

vi
se

d 
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e 
an

d 
re

st
 

fo
llo

w
in

g 
an

 a
nk

le
/f

oo
t i

nj
ur

y.
 5

6.
9%

 re
ce

iv
ed

 a
dv

ic
e 

an
d 

a 
ho

m
e 

ex
er

ci
se

 p
ro
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. 2
7.

1%
 w

er
e 

re
fe

rr
ed
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si
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 o

r p
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-
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op

pe
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 c
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m
un

ity
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 u
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d 
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k 
se
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 d
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m
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in

ci
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s 
an

d 
tr

ea
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en
t s

tr
at
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s
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R
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S
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 a

nk
le

 s
pr

ai
ns

 w
er

e 
re

po
rt

ed
 (5

9%
 p

re
va

le
nc

e)
. 7

6.
9%

 w
er

e 
re

fe
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ed
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 a
 d

oc
to

r o
r p

hy
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ot
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ra
pi

st
 a

nd
 re

ce
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ed
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ea
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en
t. 

N
on

e 
re
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ed
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 th
e 

fo
llo

w
in

g 
tr

ai
ni

ng
 s

es
si

on
. A

ll 
pl

ay
er

s 
m

is
se

d 
at

 le
as

t 
on

e 
(4

6.
8%

), 
tw

o 
(4

6.
1%

), 
an

d 
th

re
e 

(7
.7

%
) t

ra
in

in
g 

se
ss

io
ns

. M
os

t 
pl

ay
er

s 
m

is
se

d 
ze
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 (3

8.
5%

) o
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 (1
5.

8%
) a

nd
 tw

o 
m

at
ch

es
 (3

8.
5%

). 
Ve

ry
 fe

w
 m

is
se

d 
th

re
e 

m
at

ch
es

 (7
.7

%
)

H
op

pe
r e

t a
l. 

[2
8]

Ca
se

-C
ro

ss
ov

er
15

 e
lit

e 
ne

tb
al

l a
th

le
te

s 
(2

2.
6 
±

 4
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y)
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om
pl

et
ed

 a
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m
p-

la
nd
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sk
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 c
om

pa
re

 th
e 

eff
ec

ts
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f L
U

B,
 N

ET
, a

nd
 B

F 
on

 a
nk

le
 b

io
m

ec
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ni
cs

EA
S

LU
B 

si
gn

ifi
ca

nt
ly

 re
du

ce
d 
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G

 a
ct

iv
ity

 o
f g

as
tr

oc
ne

m
iu

s 
an

d 
pe

ro
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ne
al
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ng

us
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us
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es
 c

om
pa

re
d 

to
 N

ET
 a

nd
 B

F 
(p

 <
 0

.0
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). 
N

o 
di

ffe
r-

en
ce

 w
as

 fo
un

d 
in

 p
ea

k 
vG
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 a

nd
 T

TP
 b

et
w

ee
n 

LU
B,

 N
ET

, a
nd

 B
F

H
op

pe
r e

t a
l. 

[3
7]

RC
T​

23
 ju

ni
or

 n
et

ba
ll 

at
hl

et
es

 (1
2.

2 
±

 0
.9

y)
 w

er
e 

ra
nd

om
ly

 a
llo

ca
te

d 
to

 a
 6

-w
ee

k 
N

M
T 

(n
 =

 1
3)

 o
r C

O
N

T 
(n

 =
 1

0)
 to

 c
om

pa
re

 e
ffe

ct
s 

on
 

an
kl

e 
bi

om
ec

ha
ni

cs

IP
P

N
M

T 
gr

ou
p 

si
gn

ifi
ca

nt
ly

 im
pr

ov
ed

 1
0 

m
 s

pr
in

t, 
20

 m
 s

pr
in

t, 
50

5 
ag

il-
ity

, C
M

J h
ei

gh
t, 

an
d 

pe
ak

 p
ow

er
, N

M
ST

 s
co

re
 a

nd
 A

N
T,

 P
M

ED
, a

nd
 

PL
AT

 d
ire

ct
io

ns
 o

f S
EB

T 
(p

 <
 0

.0
5)

H
um

e 
an

d 
St

ee
le

 [2
4]
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os

pe
ct

iv
e 

Co
ho

rt
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0 
re

pr
es

en
ta

tiv
e 

ne
tb

al
l a

th
le

te
s 

un
de

rt
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k 
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s 

an
d 
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ur
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ill
an

ce
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ve
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m
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o 
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rm
in
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in

ci
de
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e 

ra
te

s 
an

d 
ch
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te
ris
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of
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ju
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EA
S

N
SF

44
 a

nk
le

 in
ju

rie
s 

w
er

e 
re

po
rt

ed
 (1

4%
). 

A
pp

ro
xi

m
at

el
y 

ha
lf 

of
 a

ll 
ne

t-
ba

ll 
at

hl
et

es
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se
d 

ta
pi

ng
 (3

0.
8%

) o
r b

ra
ci

ng
 (1

8.
8%

) d
ur

in
g 

ne
tb

al
l. 

O
f t

he
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nk
le

 in
ju

rie
s, 

68
.2

%
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po
rt

ed
 n

ot
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rin

g 
EA

S,
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4.
9%
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or

e 
m
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-c

ut
, a

nd
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5.
7%

 s
or

e 
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w
-c

ut
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ot
w

ea
r (

35
.7

%
). 
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ry

 fe
w

 w
or

e 
hi

gh
-c

ut
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ot
w

ea
r (

9.
5%

)

Ja
ns
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va

n 
Re
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rg
 e

t a
l. 
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8]
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os

pe
ct

iv
e 

Co
ho

rt
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in

te
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at
io

na
l n

et
ba

ll 
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nd
er
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ju
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ur
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ce
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er
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ur
na

m
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t t
o 

de
te

rm
in
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in

ci
de
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e 

ra
te

s 
an

d 
ch
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ac

te
ris
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s 

of
 in

ju
ry
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S

8 
an

kl
e 

sp
ra

in
s 

w
er

e 
re

po
rt

ed
 (1

7%
 p

re
va

le
nc

e)
. 7

5.
0%

 re
tu

rn
ed

 
to

 n
et

ba
ll 

im
m

ed
ia

te
ly

 fo
llo

w
in

g 
an

 a
nk

le
 s

pr
ai

n.
 A

nk
le

 s
pr

ai
ns

 
re

su
lti

ng
 in

 ti
m

e-
lo

ss
 w

er
e 

be
tw

ee
n 

1–
7 

da
ys

 (1
2.

5%
) a

nd
 8

–2
8 

da
ys

 
(1

2.
5%

)

Ke
ar

ne
y 

[2
9]

Ex
pe

rt
 O

pi
ni

on
In

 2
01

3,
 N

et
ba

ll 
N

ew
 Z

ea
la

nd
 in

tr
od

uc
ed

 th
e 

N
SD

W
 in

ju
ry

 p
re

ve
n-

tio
n 

pr
og

ra
m

 to
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du
ce

 th
e 

ra
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 o
f l

ow
er

 li
m

b 
in

ju
rie

s 
in

 n
et

ba
ll,

 in
 

th
e 

pa
rt

ic
ul

ar
 k

ne
e 

an
d 

an
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e 
in

ju
rie

s,
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P

N
o 

re
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lts
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e 
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ed

M
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w
i e
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0]
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se
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ro

ss
ov

er
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 e
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e 
ne
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al

l a
th
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s 
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m
pl

et
ed

 a
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gh

t-
be
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in

g 
in
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io
n 

te
st
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in
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an
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 a

nd
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U
B 

to
 c
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pa

re
 th

e 
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t o

n 
an
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e 

ki
ne

m
at

ic
s
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S
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B 
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d 
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B 

si
gn
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ca

nt
ly

 re
du

ce
d 

an
kl

e 
in

ve
rs
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n 

an
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e 
be

fo
re
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nd
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te
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e,

 c
om

pa
re

d 
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o 
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o 

di
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an
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B
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ll 

at
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 c
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m
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ta

sk
s 

w
ith

 L
U
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 c
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 d
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B 
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 d
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in
g 
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. N
o 

di
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e 
w
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 fo
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d 
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9]

RC
T​

81
 y

ou
th

 n
et

ba
ll 

at
hl

et
es

 w
er

e 
ra
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 c
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 re
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.0
1)

 a
nd

 re
du

ct
io

n 
in

 h
or

iz
on

ta
l j

um
p 

pe
rf

or
m

an
ce

 (p
 =

 0
.0

3)



Page 8 of 13Rowe et al. BMC Sports Sci Med Rehabil          (2021) 13:113 

Ta
bl

e 
1 

(c
on

tin
ue

d)

A
ut

ho
r

D
es

ig
n

Pa
rt

ic
ip

an
ts

 &
 S

tu
dy

 P
ur

po
se

Co
nd

iti
on

Re
su

lts

Sa
ad

 e
t a

l. 
[4

0]
O

bs
er

va
tio

na
l

66
 c

om
m

un
ity

 n
et

ba
ll 

co
ac

he
s 

w
er

e 
ob

se
rv

ed
 c

on
du

ct
in

g 
67

 
te

am
 tr

ai
ni

ng
 s

es
si

on
s 

ac
ro

ss
 4

 c
lu

bs
 to

 a
ss

es
s 

im
pl

em
en

ta
tio

n 
ra

te
s 

of
 th

e 
KN

EE
 p

ro
gr

am

IP
P

Im
pl

em
en

ta
tio

n 
of

 th
e 

ne
tb

al
l K

N
EE

 p
ro

gr
am

 w
as

 lo
w

 in
 th

e 
7–

10
-

ye
ar

 (1
2%

), 
11

–1
3-

ye
ar

 (1
8%

), 
an

d 
14

 +
 ye

ar
 (1

4%
) a

ge
 g

ro
up

s. 
28

%
 

of
 te

am
s 

co
m

pl
et

ed
 w

ar
m

-u
p 

an
d 

fo
ot

w
or

k 
ex

er
ci

se
s. 

St
re

ng
th

, 
ba

la
nc

e,
 a

nd
 a

gi
lit

y-
sp

ec
ifi

c 
ex

er
ci

se
s 

w
er

e 
ra

re
ly

 p
er

fo
rm

ed

Sa
un

de
rs

 e
t a

l. 
[4

1]
C

ro
ss

-S
ec

tio
na

l
31

 ju
ni

or
 n

et
ba

ll 
co

ac
he

s 
co

m
pl

et
ed

 a
 o

ne
-h

ou
r w

or
ks

ho
p 

an
d 

im
pl

em
en

te
d 

a 
6-

w
ee

k 
in

ju
ry

 p
re

ve
nt

io
n 

pr
og

ra
m

 a
t t

ea
m

 tr
ai

ni
ng

 
se

ss
io

ns
 a

nd
 c

om
pl

et
ed

 a
 s

ur
ve

y 
to

 a
ss

es
s 

be
ne

fit
s 

an
d 

ba
rr

ie
rs

IP
P

Co
ac

he
s 

re
po

rt
ed

 s
ub

je
ct

iv
e 

im
pr

ov
em

en
ts

 in
 p

la
ye

r’s
 a

th
le

tic
 

at
tr

ib
ut

es
 (8

3%
), 

la
nd

in
g 

te
ch

ni
qu

e 
(7

9%
), 

an
d 

re
du

ce
d 

kn
ee

 a
nd

 
an

kl
e 

in
ju

ry
 ri

sk
 (7

9%
). 

Pe
rc

ei
ve

d 
co

ac
hi

ng
 b

ar
rie

rs
 in

cl
ud

ed
 la

ck
 o

f 
pl

ay
er

 m
ot

iv
at

io
n 

(8
3%

), 
id

ea
s 

fo
r t

ra
in

in
g 

dr
ill

s 
(7

9%
), 

no
n-

at
te

nd
-

an
ce

 (7
1%

), 
an

d 
tim

e 
(6

3%
)

Si
nc

la
ir 

et
 a

l. 
[3

2]
Ca

se
-C

ro
ss

ov
er

12
 u

ni
ve

rs
ity

 n
et

ba
ll 

at
hl

et
es

 c
om

pl
et

ed
 ru

nn
in

g,
 c

ut
tin

g,
 a

nd
 

ve
rt

ic
al

 ju
m

pi
ng

 ta
sk

s 
w

ith
 N

SF
 a

nd
 M

F 
to

 c
om

pa
re

 th
e 

eff
ec

ts
 o

n 
an

kl
e 

bi
om

ec
ha

ni
cs

N
SF

M
S 

si
gn

ifi
ca

nt
ly

 d
ec

re
as

ed
 ti

m
e 

to
 p

ea
k 

lo
ad

in
g 

an
d 

in
cr

ea
se

d 
lo

ad
in

g 
ra

te
 d

ur
in

g 
ru

nn
in

g,
 c

ut
tin

g,
 a

nd
 v

er
tic

al
 ju

m
pi

ng
 ta

sk
s 

(p
 <

 0
.0

5)
. M

S 
si

gn
ifi

ca
nt

ly
 in

cr
ea

se
d 

pe
ak

 e
ve

rs
io

n 
an

gl
e 

du
rin

g 
ru

n-
ni

ng
 (p

 <
 0

.0
5)

. N
o 

di
ffe

re
nc

e 
w

as
 fo

un
d 

in
 S

A
G

, F
RO

, a
nd

 T
RA

 a
nk

le
 

IC
, e

xc
ur

si
on

, a
nd

 p
ea

k 
an

gl
es

Si
ng

h 
et

 a
l. 

[1
8]

C
ro

ss
-S

ec
tio

na
l

59
 e

lit
e 

ne
tb

al
l a

th
le

te
s 

(a
ge

 N
S)

 u
nd

er
to

ok
 q

ue
st

io
nn

ai
re

s 
an

d 
in

ju
ry

 s
ur

ve
ill

an
ce

 d
ur

in
g 

to
ur

na
m

en
ts

 a
cr

os
s 

5 
ye

ar
s 

to
 d

et
er

m
in

e 
in

ci
de

nc
e 

ra
te

s 
an

d 
ch

ar
ac

te
ris

tic
s 

of
 in

ju
ry

N
SF

24
 a

nk
le

 s
pr

ai
ns

 w
er

e 
re

po
rt

ed
 (5

6%
 p

re
va

le
nc

e)
. M

os
t n

et
ba

ll 
at

h-
le

te
s 

w
or

e 
m

ed
iu

m
-c

ut
 fo

ot
w

ea
r (

60
%

). 
Lo

w
-c

ut
 fo

ot
w

ea
r (

37
.3

%
) 

w
as

 m
or

e 
co

m
m

on
ly

 w
or

n 
th

an
 h

ig
h-

cu
t f

oo
tw

ea
r (

2.
7%

)

Sm
yt

h 
et

 a
l. 

[1
9]

Pr
os

pe
ct

iv
e 

Co
ho

rt
10

3 
st

at
e 

ne
tb

al
l a

th
le

te
s 

(U
17

 a
nd

 U
19

) u
nd

er
to

ok
 q

ue
st

io
nn

ai
re

s 
an

d 
in

ju
ry

 s
ur

ve
ill

an
ce

 d
ur

in
g 

a 
6-

da
y 

to
ur

na
m

en
t t

o 
de

te
rm

in
e 

in
ci

de
nc

e 
ra

te
s 

an
d 

ch
ar

ac
te

ris
tic

s 
of

 in
ju

ry

RT
S

14
 a

nk
le

 s
pr

ai
ns

 w
er

e 
re

po
rt

ed
 (1

4%
 p

re
va

le
nc

e)
. 2

8.
6%

 re
su

lte
d 

in
 

tim
e-

lo
ss

 fo
llo

w
in

g 
in

ju
ry

 (n
o 

tim
e 

sp
ec

ifi
ed

)

Sm
yt

h 
et

 a
l. 

[4
2]

M
ix

ed
-M

et
ho

ds
39

 s
ta

te
-t

ea
m

 n
et

ba
ll 

co
ac

he
s, 

st
re

ng
th

 a
nd

 c
on

di
tio

ni
ng

 c
oa

ch
es

, 
an

d 
ph

ys
io

th
er

ap
is

ts
 d

is
cu

ss
ed

 th
e 

ch
al

le
ng

es
 a

ss
oc

ia
te

d 
w

ith
 th

e 
im

pl
em

en
ta

tio
n 

of
 th

e 
KN

EE
 p

ro
gr

am

IP
P

Ei
gh

t c
om

m
on

 th
em

es
 w

er
e 

id
en

tifi
ed

 in
cl

ud
in

g 
at

hl
et

e 
(e

ng
ag

e-
m

en
t a

nd
 te

ch
ni

qu
e)

, s
ta

ff 
(re

so
ur

ci
ng

, p
rio

rit
iz

at
io

n,
 a

nd
 s

up
er

vi
-

si
on

), 
an

d 
pr

og
ra

m
 (e

du
ca

tio
n,

 ti
m

e 
co

ns
tr

ai
nt

s, 
fle

xi
bi

lit
y,

 a
nd

 
ad

ap
ta

bi
lit

y)
 b

ar
rie

rs

Sm
yt

h 
et

 a
l. 

[4
3]

RC
T​

53
 s

ub
-e

lit
e 

ne
tb

al
l a

th
le

te
s 

co
m

pl
et

ed
 s

in
gl

e 
le

g 
ba

la
nc

e 
on

 a
n 

in
ve

rs
io

n 
til

t p
la

tfo
rm

 w
ith

 S
-N

ET
 (n

 =
 2

6)
, H

P-
N

ET
 (n

 =
 2

7)
 p

re
-a

nd
 

po
st

-t
ra

in
in

g 
to

 c
om

pa
re

 th
e 

eff
ec

ts
 o

n 
pr

op
rio

ce
pt

io
n

EA
S

Si
gn

ifi
ca

nt
 im

pr
ov

em
en

t i
n 

pr
op

rio
ce

pt
io

n 
(A

M
ED

A
 s

co
re

s)
 w

ith
 

S-
N

ET
 (p

 =
 0

.0
5)

 a
nd

 H
P-

N
ET

 (p
 <

 0
.0

1)
. N

o 
si

gn
ifi

ca
nt

 d
iff

er
en

ce
 w

as
 

fo
un

d 
be

tw
ee

n 
S-

N
ET

 a
nd

 H
P-

N
ET

 (p
 =

 0
.9

0)

W
hi

te
 e

t a
l. 

[4
5]

C
ro

ss
-S

ec
tio

na
l

28
7 

ju
ni

or
 n

et
ba

ll 
at

hl
et

es
 c

om
pl

et
ed

 a
 q

ue
st

io
nn

ai
re

 o
n 

th
e 

at
tit

ud
es

, s
oc

ia
l n

or
m

s, 
be

ha
vi

ou
r, 

an
d 

in
te

nt
io

n 
to

 le
ar

n 
a 

sa
fe

 
la

nd
in

g 
pr

og
ra

m

IP
P

A
 h

ig
h 

nu
m

be
r o

f n
et

ba
ll 

at
hl

et
es

 re
po

rt
ed

 le
ar

ni
ng

 a
 s

af
e 

la
nd

in
g 

pr
og

ra
m

 b
ei

ng
 e

xt
re

m
el

y 
he

lp
fu

l (
54

.4
%

), 
us

ef
ul

 (5
7.

8%
), 

an
d 

go
od

 
(4

6.
7%

). 
N

et
ba

ll 
at

hl
et

es
 re

po
rt

ed
 it

 w
ou

ld
 b

e 
ex

tr
em

el
y 

po
ss

ib
le

 
(3

9.
0%

), 
N

et
ba

ll 
at

hl
et

es
 a

ls
o 

fe
lt 

th
at

 it
 w

as
 e

xt
re

m
el

y 
po

ss
ib

le
 

(3
9.

0%
) t

ha
t t

he
y 

co
ul

d 
le

ar
n 

(4
1.

1%
) a

nd
 in

te
nd

 o
n 

co
m

pl
et

in
g 

th
e 

pr
og

ra
m

 (3
2.

1%
) f

or
 e

ve
ry

 tr
ai

ni
ng

 s
es

si
on

W
hi

te
 e

t a
l. 

[4
4]

C
ro

ss
-S

ec
tio

na
l

51
 ju

ni
or

 n
et

ba
ll 

co
ac

he
s 

co
m

pl
et

ed
 a

 s
ur

ve
y 

on
 th

e 
co

m
pe

te
nc

y 
an

d 
be

ne
fit

s 
of

 te
ac

hi
ng

 a
 s

af
e 

la
nd

in
g 

pr
og

ra
m

 to
 th

ei
r n

et
ba

ll 
at

hl
et

es

IP
P

M
os

t n
et

ba
ll 

co
ac

he
s 

re
po

rt
ed

 b
ei

ng
 e

xt
re

m
el

y 
po

si
tiv

e 
a 

sa
fe

 la
nd

-
in

g 
pr

og
ra

m
 w

ou
ld

 b
e 

be
ne

fic
ia

l (
78

%
), 

va
lu

ab
le

 (7
1%

), 
an

d 
po

si
tiv

e 
te

ac
hi

ng
 (5

9%
). 

Fe
w

er
 n

et
ba

ll 
co

ac
he

s 
fe

lt 
ex

tr
em

el
y 

po
si

tiv
e 

ab
ou

t 
th

ei
r c

ap
ab

ili
tie

s 
(3

1%
), 

ab
ili

ty
 (4

7%
), 

an
d 

ha
vi

ng
 c

om
pl

et
e 

co
nt

ro
l 

(4
7%

)

AM
ED

A 
ac

tiv
e 

m
ov

em
en

t e
xt

en
t d

is
cr

im
in

at
io

n 
ap

pa
ra

tu
s, 

AN
T 

an
te

rio
r, 

BF
 b

ar
ef

oo
t, 

CA
I c

hr
on

ic
 a

nk
le

 in
st

ab
ili

ty
, C

O
N

T 
co

nt
ro

l g
ro

up
, E

AS
 e

xt
er

na
l a

nk
le

 s
up

po
rt

, F
RO

 fr
on

ta
l p

la
ne

, G
RF

 g
ro

un
d 

re
ac

tio
n 

fo
rc

e,
 H

P-
N

ET
 

he
al

th
 p

ro
fe

ss
io

na
l a

pp
lie

d 
no

n-
el

as
tic

 ta
pi

ng
, H

TF
 h

ig
h-

to
p 

fo
ot

w
ea

r, 
IC

 in
iti

al
 c

on
ta

ct
, I

PP
 in

ju
ry

 p
re

ve
nt

io
n 

pr
og

ra
m

, K
N

EE
 k

ne
e 

in
ju

ry
 p

re
ve

nt
io

n 
fo

r n
et

ba
lle

rs
 to

 e
nh

an
ce

 p
er

fo
rm

an
ce

 a
nd

 e
xt

en
d 

pl
ay

, L
ES

S 
la

nd
in

g 
er

ro
r s

co
rin

g 
sy

st
em

, L
U

B 
la

ce
-u

p 
br

ac
in

g,
 M

F 
m

in
im

al
is

t f
oo

tw
ea

r, 
N

ET
 n

on
-e

la
st

ic
 ta

pi
ng

, N
M

T 
ne

ur
om

us
cu

la
r t

ra
in

in
g,

 N
S 

no
t s

pe
ci

fie
d,

 N
SD

W
 N

et
ba

llS
m

ar
t D

yn
am

ic
 W

ar
m

-U
p,

 N
SF

 n
et

ba
ll-

sp
ec

ifi
c 

fo
ot

w
ea

r, 
PL

AT
 

po
st

er
ol

at
er

al
, P

M
ED

 p
os

te
ro

m
ed

ia
l, 

PR
O

P 
pr

op
rio

ce
pt

iv
e 

tr
ai

ni
ng

, P
W

U
 p

ow
er

 w
ar

m
-u

p,
 R

TS
 re

tu
rn

 to
 s

po
rt

, S
AG

 s
ag

itt
al

 p
la

ne
, S

EB
T 

st
ar

 e
xc

ur
si

on
 b

al
an

ce
 te

st
, S

-N
ET

 s
el

f-a
pp

lie
d 

no
n-

el
as

tic
 ta

pi
ng

, T
&R

 tr
ea

tm
en

t a
nd

 
re

ha
bi

lit
at

io
n,

 T
RA

​ tr
an

sv
er

se
 p

la
ne

, T
TP

 ti
m

e 
to

 p
ea

k 
fo

rc
e,

 T
W

U
​ tr

ad
iti

on
al

 w
ar

m
-u

p,
 v

G
RF

 v
er

tic
al

 g
ro

un
d 

re
ac

tio
n 

fo
rc

e



Page 9 of 13Rowe et al. BMC Sports Sci Med Rehabil          (2021) 13:113 	

Ta
bl

e 
2 

Cu
rr

en
t p

re
ve

nt
io

n 
pr

ac
tic

es
 o

f a
nk

le
 s

pr
ai

ns
 in

 n
et

ba
ll 

co
m

pa
re

d 
to

 b
es

t p
ra

ct
ic

e 
re

co
m

m
en

da
tio

ns

CA
I c

hr
on

ic
 a

nk
le

 in
st

ab
ili

ty
, K

N
EE

 k
ne

e 
in

ju
ry

 p
re

ve
nt

io
n 

fo
r n

et
ba

lle
rs

 to
 e

nh
an

ce
 p

er
fo

rm
an

ce
 a

nd
 e

xt
en

d 
pl

ay

N
et

ba
ll

Be
st

-p
ra

ct
ic

e 
re

co
m

m
en

da
tio

ns

In
ju

ry
 P

re
ve

nt
io

n 
Pr

og
ra

m
Th

e 
N

et
ba

llS
m

ar
t a

nd
 K

N
EE

 p
ro

gr
am

s 
ar

e 
cu

rr
en

tly
 e

nd
or

se
d 

by
 n

et
ba

ll-
go

ve
rn

in
g 

bo
di

es
 to

 re
du

ce
 lo

w
er

 li
m

b 
in

ju
rie

s, 
in

cl
ud

in
g 

an
kl

e 
sp

ra
in

s. 
Th

er
e 

is
 e

vi
de

nc
e 

th
at

 
ne

ur
om

us
cu

la
r, 

pr
op

rio
ce

pt
iv

e,
 a

nd
 lo

w
er

 li
m

b 
st

re
ng

th
en

in
g 

im
pr

ov
es

 p
ro

pr
io

ce
p-

tio
n,

 d
yn

am
ic

 b
al

an
ce

, a
nd

 la
nd

in
g 

m
ec

ha
ni

cs
 in

 n
et

ba
ll 

at
hl

et
es

. H
ow

ev
er

, p
oo

r 
im

pl
em

en
ta

tio
n 

of
 in

ju
ry

 p
re

ve
nt

io
n 

pr
og

ra
m

s 
in

 n
et

ba
ll 

m
ay

 li
m

it 
th

ei
r e

ffe
ct

iv
e-

ne
ss

Th
e 

ev
id

en
ce

 s
ug

ge
st

s 
in

ju
ry

 p
re

ve
nt

io
n 

pr
og

ra
m

s 
ar

e 
hi

gh
ly

 e
ffe

ct
iv

e 
in

 re
du

ci
ng

 
an

kl
e 

sp
ra

in
 ra

te
s 

in
 m

an
y 

sp
or

ts
. T

he
 e

ar
ly

 s
ig

ns
 o

f t
he

 n
et

ba
ll-

sp
ec

ifi
c 

pr
og

ra
m

 a
re

 
pr

om
is

in
g,

 h
ow

ev
er

, f
ur

th
er

 d
at

a 
is

 re
qu

ire
d 

to
 d

et
er

m
in

e 
th

ei
r e

ffe
ct

iv
en

es
s 

an
d 

im
pl

em
en

ta
tio

n 
at

 a
ll 

co
m

pe
tit

io
n 

le
ve

ls
. T

hi
s 

m
ay

 b
e 

of
 b

en
efi

t f
or

 N
et

ba
llS

m
ar

t a
nd

 
KN

EE
 p

ro
gr

am
s 

at
 th

e 
co

m
m

un
ity

 le
ve

l t
o 

im
pr

ov
e 

ad
op

tio
n 

an
d 

im
pl

em
en

ta
tio

n 
ra

te
s

Ex
te

rn
al

 A
nk

le
 S

up
po

rt
Le

ss
 th

an
 h

al
f o

f n
et

ba
ll 

at
hl

et
es

 w
ea

r e
xt

er
na

l a
nk

le
 s

up
po

rt
 d

ur
in

g 
ne

tb
al

l. T
w

o-
in

-t
hr

ee
 d

id
 n

ot
 h

av
e 

ex
te

rn
al

 a
nk

le
 s

up
po

rt
 im

pl
em

en
te

d 
w

he
n 

th
ey

 s
us

ta
in

ed
 

an
 a

nk
le

 in
ju

ry
. H

ig
he

r i
m

pl
em

en
ta

tio
n 

ra
te

s 
ar

e 
sh

ow
n 

in
 n

et
ba

ll 
at

hl
et

es
 w

ith
 

C
A

I. 
Ex

te
rn

al
 a

nk
le

 s
up

po
rt

 re
st

ric
ts

 s
ag

itt
al

 a
nd

 fr
on

ta
l p

la
ne

 k
in

em
at

ic
s 

bu
t h

as
 

m
in

im
al

 in
flu

en
ce

 o
n 

ki
ne

tic
s. 

Ex
te

rn
al

 a
nk

le
 s

up
po

rt
 is

 c
ur

re
nt

ly
 n

ot
 e

nd
or

se
d 

by
 

ne
tb

al
l-s

pe
ci

fic
 in

ju
ry

 p
re

ve
nt

io
n 

pr
og

ra
m

s

Th
er

e 
is

 s
tr

on
g 

ev
id

en
ce

 th
at

 ta
pi

ng
 a

nd
 b

ra
ci

ng
 re

du
ce

s 
th

e 
ra

te
 o

f a
nk

le
 s

pr
ai

ns
. A

s 
bo

th
 ty

pe
s 

of
 e

xt
er

na
l a

nk
le

 s
up

po
rt

 a
re

 e
ffe

ct
iv

e,
 n

et
ba

ll 
at

hl
et

es
 m

ay
 p

re
fe

re
nt

ia
lly

 
ch

oo
se

 b
et

w
ee

n 
ta

pi
ng

 a
nd

 b
ra

ci
ng

. T
he

re
 m

ay
 a

ls
o 

be
 s

om
e 

m
er

it 
fo

r n
et

ba
ll-

go
v-

er
ni

ng
 b

od
ie

s 
to

 in
cl

ud
e 

ex
te

rn
al

 a
nk

le
 s

up
po

rt
 a

s 
a 

re
co

m
m

en
da

tio
n 

w
ith

in
 th

ei
r 

in
ju

ry
 p

re
ve

nt
io

n 
pr

og
ra

m
s 

to
 im

pr
ov

e 
im

pl
em

en
ta

tio
n 

ra
te

s

Fo
ot

w
ea

r
M

id
-c

ut
 fo

ot
w

ea
r i

s 
m

os
t c

om
m

on
ly

 w
or

n 
by

 n
et

ba
ll 

at
hl

et
es

. M
os

t w
er

e 
w

ea
rin

g 
m

id
-a

nd
 lo

w
-c

ut
 fo

ot
w

ea
r d

ur
in

g 
an

kl
e 

in
ju

rie
s. 

N
et

ba
ll-

sp
ec

ifi
c 

fo
ot

w
ea

r h
as

 m
in

i-
m

al
 in

flu
en

ce
 o

n 
an

kl
e 

ki
ne

m
at

ic
s 

bu
t i

nc
re

as
es

 ti
m

e 
to

 p
ea

k 
im

pa
ct

 a
nd

 re
du

ce
 

lo
ad

in
g 

w
hi

ch
 m

ay
 h

av
e 

th
e 

po
te

nt
ia

l t
o 

re
du

ce
 n

et
ba

ll 
in

ju
rie

s

Th
er

e 
is

 in
co

nc
lu

si
ve

 e
vi

de
nc

e 
th

at
 s

pe
ci

fic
 ty

pe
s 

of
 fo

ot
w

ea
r r

ed
uc

e 
th

e 
ra

te
s 

of
 a

n 
an

kl
e 

sp
ra

in
. F

ur
th

er
 s

tu
di

es
 a

re
 n

ec
es

sa
ry

 fo
r d

et
er

m
in

in
g 

w
he

th
er

 fo
ot

w
ea

r t
yp

es
 

m
ay

 in
flu

en
ce

 a
nk

le
 b

io
m

ec
ha

ni
cs

 d
ur

in
g 

ne
tb

al
l-s

pe
ci

fic
 ta

sk
s 

th
at

 p
re

di
sp

os
e 

ne
tb

al
l a

th
le

te
s 

to
 s

us
ta

in
 a

n 
an

kl
e 

sp
ra

in



Page 10 of 13Rowe et al. BMC Sports Sci Med Rehabil          (2021) 13:113 

and the studies have shown no effect on reducing pri-
mary and secondary ankle sprains [56]. A prospective 
study also found shoe design did not influence the inci-
dence of ankle sprains [61]. Due to inconclusive and 
limited evidence, we cannot conclusively recommend 
certain types of footwear in reducing the risk of ankle 
sprains. Further studies are necessary for determining 
whether footwear style, such as netball-specific footwear, 
may influence ankle biomechanics during netball-specific 
tasks that may predispose netball athletes to sustain an 
ankle sprain (Table 2).

Best‑practice management of ankle sprains
The following section describes the current best prac-
tice management for ankle sprains within the literature. 
These findings and management strategies are under-
taken by netball athletes described previously are then 
presented in Table 3.

Treatment and rehabilitation
Generally, there is a misconception that ankle sprains are 
“simple” injuries, which may result in poor rehabilitation 
and premature return to sport [62, 63]. Similar to netball, 
research in other sports have shown many individuals do 
not seek medical advice and/or treatment from a health 
professional following an ankle sprain [64, 65]. A study by 
Hubbard-Turner [64] found two in three university stu-
dents with CAI did not receive medical treatment follow-
ing an ankle sprain, resulting in higher recurrent sprains, 
instability, and lower self-reported function. Using this 
evidence, poor medical-seeking behaviour and inade-
quate rehabilitation by netball athletes following an ankle 
sprain may contribute to high rates of recurrent ankle 
sprains and perceived instability previously reported in 
the literature [10, 14]. This emphasises the importance 
of good quality management following an ankle sprain to 
reduce the risk of developing CAI. In netball, insurance 
data shows a disproportionate number of ankle sprains 
and injuries receiving claims (29.3–31.0%) [66, 67], com-
pared to ankle injury rates (40%) reported in epidemio-
logical studies [7]. This may be due to a large number of 
ankle sprains or injuries that may not have been captured 
as some netball athletes may have continued participa-
tion, didn’t seek medical treatment, were unsuccessful, 
or did not complete an insurance claim [66].The reha-
bilitation-oriented assessment (ROAST) was developed 
in 2018 by the International Ankle Consortium (IAC) 
and is considered one of the leading assessment tools for 
acute ankle sprains [68]. The ROAST is comprised of ten 
assessment measures to identify physical and psycho-
logical impairments presenting following an ankle sprain 
which can be addressed during rehabilitation (Table  3) 
[68]. In 2019, McKeon and Donovan [69] published a 

clinical commentary on the conservative management of 
ankle sprain using a perceptual-interdependence frame-
work. Four best-practice recommendations were con-
sidered for the effective rehabilitation of ankle sprains, 
with the aim of re-establishing normal function, cell-
tissue-body connection and sensory-motor function to 
the ankle–foot complex to reduce the negative sequelae 
associated with ankle sprains. We recommend clinicians 
incorporate the PAASS framework into their decision-
making process when determining safe return to play for 
netball athletes following an ankle sprain (Table 3).

Return to sport
Until recently, there had been no consensus or criteria for 
a safe return to sport following an ankle sprain for any 
sport. Very few studies clearly define return to sport cri-
teria following an ankle sprain, however, assessment of 
ankle range of motion, strength, neuromuscular control, 
balance, psychological readiness, and sport-specific tasks 
were common trends [70–72]. The lack of consensus 
demonstrates the current challenges clinicians face when 
determining the athlete’s readiness to return to sport 
and may reflect the present attitudes and beliefs sur-
rounding premature return to sport with ankle sprains. 
In netball, a large proportion of athletes return to sport 
almost immediately following an ankle sprain [19, 20, 38]. 
However, more research is required to determine if these 
athletes seek medical advice, undertake rehabilitation, 
and/or complete return to sport testing. In 2021, Smith 
et  al. [73] undertook a Delphi study comprising of 155 
health professionals to establish a consensus on assess-
ment items determining appropriate return to sport fol-
lowing a lateral ankle sprain. The PAASS framework was 
developed comprising of five domains, including; pain 
severity, ankle impairments, athlete perception, senso-
rimotor control, and sport/functional performance [73]. 
The PAASS framework aims to improve assessment and 
decision-making for return to sport following a lateral 
ankle sprain [73]. We recommend clinicians incorporate 
the PAASS framework into their decision-making pro-
cess when determining safe return to play for netball ath-
letes following an ankle sprain (Table 3).

Limitations and future research
There is a need for more research examining the primary 
prevention and management of ankle sprains and injuries 
in netball athletes. In comparison to knee or ACL inju-
ries, there are limited studies investigating the preven-
tion and management of ankle sprains. Crucially, very 
few studies have investigated the management trends of 
ankle sprains in netball and the consequences of insuffi-
cient rehabilitation, leading to the development of CAI. 
With the recent implementation of injury prevention 
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programs by netball governing bodies, further research 
should determine the effectiveness of these programs and 
their specific modalities in reducing ankle sprains. Addi-
tional research is also needed to determine the effects of 
netball-specific footwear, in isolation and in combination 
with external ankle support, on ankle sprains, instability, 
and lower limb injuries. Finally, the best-practice rec-
ommendations included within this review are generic 
guidelines within the literature, and not netball-specific, 
which may limit its translation from research to practice.

Conclusion
The findings of this scoping review suggest netball ath-
letes do not implement current best-practice prevention 
and management strategies following an ankle sprain. 
Best-practice management includes a comprehensive 
rehabilitation and return to sport criteria following an 
ankle sprain, but the evidence shows netball athletes 
are not commonly referred to health professionals and 
almost immediately return to court. Netball-governing 
bodies currently endorse the use of injury prevention 
programs, but further studies are required to determine 
their effectiveness in preventing ankle sprains. Evidence 
suggests external ankle support influences ankle biome-
chanics and reduces the risk of ankle sprains, but net-
ball athletes were only more likely to implement external 
ankle support after sustaining an ankle injury or devel-
oping CAI. Netball-specific footwear may be useful for 

reducing overuse injuries, however, there is a lack of evi-
dence to suggest that specific footwear reduces the risk of 
ankle sprains. Current-best practice prevention and man-
agement of ankle sprains should be considered by clini-
cians, coaches, and athletes to reduce the prevalence and 
chronicity of ankle sprains in netball.
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A-SEBT anterior reach of Star Excursion Balance Test, BESS Balance Error Scoring System, FAAM Foot and Ankle Ability Measure, FADI Foot and Ankle Disability Index, 
FEM figure of eight measurement, FIFA Fédération Internationale de Football Association, HHD hand-held dynamometry, NPS numerical pain scale, PTGT​ Posterior Talar 
Glide Test, ROM range of motion, SEBT star excursion balance test, WBLT weight-bearing lunge test

Netball best-practice recommendations

Treatment and reha-
bilitation

The evidence suggests a minority of netball athletes 
who sustain an ankle sprain or injury are referred to a 
health professional. Composite treatment was most 
commonly undertaken by community-level netball 
athletes following an ankle injury. Injury advice and 
home exercise programs were commonly provided. Ice 
and rest, in isolation or combination, were prescribed 
less often

Rehabilitation-Oriented Assessment (ROAST) [68]
(1) Self-reported pain (NPS or FADI); (2) Ankle joint swelling (FEM); (3) 
Ankle ROM (WBLT or A-SEBT); (4) Talocrural joint arthrokinematics 
(PTGT); (5) Muscle strength (hand-held dynamometry); (6) Static pos-
tural balance (BESS or FLT); (7) Dynamic postural balance (SEBT); (8) 
Gait (Visual Assessment); (9) Pre-injury physical activity level (Tegner 
Scale); (10) Patient-reported outcome measures (FADI or FAAM)

Perceptual-Interdependence Framework [69]
NICE – NSAIDs, ice, compression, and elevation
EASY—external ankle support  for at least 12 months following injury
Optimal Loading—early commencement of ankle–foot mobilisation
Exercise Rehabilitation—balance and coordination exercise program

Return to sport Early return to sport following ankle sprains and injuries 
were consistently reported across all studies in netball. 
Up to three-in-four netball athletes returned to court 
immediately following an ankle sprain. Time-loss fol-
lowing an ankle sprain varied across studies. All netball 
athletes were able to return to court within 4 weeks 
of their injury. Most were able to return within one or 
two matches following their ankle sprain. No studies 
reported whether netball athletes undertook to return 
to sport testing and/or received medical clearance 
before returning to netball

PAASS Framework [73]
(P) Pain severity (during sports participation and over the last 24 h); 
(A) Ankle impairments (ROM, strength, endurance and power); (A) 
Athlete perception (perceived confidence/reassurance, stability & 
psychological readiness); (S) Sensorimotor control (proprioception & 
dynamic postural control/balance; (S) Sport/functional performance 
(hopping, jumping, agility, sport-specific activities & ability to com-
plete a full training session)
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