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Objectives:  To  describe  and  evaluate  injury  prevention  interventions  for pre-elite  athletes  who  compete
in  an  Olympic  or professional  sport.
Design:  Systematic  review.
Methods:  This  review  was  prospectively  registered  (PROSPERO  CRD42017065083)  and  a  systematic  elec-
tronic  search  was conducted  in  May  2017.  The  following  inclusion  criteria  were applied:  (1)  studies
including  and  analysing  data  specific  to  pre-elite  athletes  (determined  by  the  T3/T4  levels  of  the  FTEM
model);  (2)  featured  injury  prevention  interventions;  (3)  provided  sufficient  data  related  to injury such
that the  effect  can  be  analysed  e.g.  injury  rates, incidence,  prevalence,  injury  rate  ratios;  (4)  featured
randomised  and non-randomised  controlled  trials  or  prospective  cohorts.
Results:  A total  of 13,480  articles  were  retrieved  with  121  titles  identified  and  11  studies  satisfying  the
inclusion  criteria.  No  studies  demonstrated  a low  risk of bias. Four  different  interventions  were  identified:
exercise  (n  =  7,  64%),  psychological  (n = 2, 18%),  equipment  (n =  1, 9%),  nutrition  (n  =  1,  9%).  Of  the  seven
exercise  interventions,  four  showed  a protective  effect  and  three  found  no  significant  effect,  providing
conflicting  evidence.  Caution  is  advised  due  to  high  risk  of  bias,  low  intervention  reporting  and  minimal

evidence  for  implementation  planning  in  all  seven  studies.
Conclusions:  There  is  limited  evidence  from  level  2  and  3 studies  suggesting  exercise  and  psychology
interventions  may  prevent  injury  in  pre-elite  athletes.  There  is  an absence  of  evidence  to support  the
use  of equipment  and  nutrition  interventions  in pre-elite  athletes.  There  is  a need  for  quality  research
designs  confirming  the  clinical  impact  of existing  injury  prevention  interventions  for  pre-elite  athletes.

©  2019  Sports  Medicine  Australia.  Published  by Elsevier  Ltd.  All  rights  reserved.
. Introduction

Injuries reduce the chance of successful performance and pro-
ression by sportspeople.1 There is a plethora of injury prevention
esearch for adult, youth and elite athletes.2–4 To date, there has not
een a systematic review of intervention studies for injury preven-
ion in pre-elite athletes who compete in an Olympic or professional

port. Pre-elite athletes, as defined by the FTEM Athlete Devel-
pment framework5 (Foundation, Talent, Elite and Mastery) are

Talent’ level athletes (i.e., Talent 1–4) that are commonly emerging

∗ Corresponding author.
E-mail address: erin.smyth@ausport.gov.au (E.A. Smyth).

ttps://doi.org/10.1016/j.jsams.2019.03.002
440-2440/© 2019 Sports Medicine Australia. Published by Elsevier Ltd. All rights reserve
from the junior ranks and who  have been formally recognised as
having future high performance potential by their respective state
or national level sporting organisation, state academy or institute,
university or professional club and receive limited financial and
service support but sit below a senior elite level. Recognised by the
International Olympic Committee’s recent consensus statement on
youth athlete development,6 the FTEM framework is utilised exten-
sively within Australia, Japan and Switzerland to review and refine
strategy, practice and support specific to the sports pathway con-
siderate of its foundational, pre-elite (talent) and elite components.

At a T1 level, an athlete demonstrates their initial potential

through formal and informal talent identification processes. At a T2
level an athlete’s holistic talent potential is confirmed by immers-
ing them into realistic training and competitive contexts. Following

d.

https://doi.org/10.1016/j.jsams.2019.03.002
http://www.sciencedirect.com/science/journal/14402440
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his level, an athlete is then embedded into a dedicated develop-
ental period where they are provided with quality coaching, daily

raining environments, education, service support and competition
xposure. Transition to the final talent level T4, signals that the ath-
ete has achieved a breakthrough performance and that they are
oon ready to progress to a senior elite level in their chosen sport
i.e., E1 level). A podium performance in the highest levels of elite
ompetition equates to an E2 (Elite 2) level and multiple podium
chievement at this level an M (Mastery) level. Specific to the pre-
lite athlete population (i.e., FTEM T levels) it is well recognised
hat the onset of puberty and rate of biological maturation can vary
reatly between athletes within and across sports.7 This variation
n maturation and often an increase in workload, insufficient recov-
ry and lack of support services creates a challenging environment
or coaches to develop their athletes while keeping them injury
nd illness free.6 Previous injury predisposes an athlete to further
njuries of the same nature8 or a different site and nature.9 To pre-
ent injuries in elite and professional athletes, it is plausible that
reventive activities should commence at the pre-elite level. Pre-
enting the index injury (the first injury) will potentially increase
he long term health of athletes as well as maximising the pool of
thletes eligible to compete at an elite and professional setting. This
remise is supported by the work of Huxley et al.10 demonstrating
hat 17.3% of injured pre-elite track and field athletes retire due to
njury prior to turning eighteen years of age.

This systematic review will inform practitioners working with
re-elite athlete populations in three ways:

Describe and assess injury prevention interventions trialled in
pre-elite populations.
Synthesise the available evidence on injury prevention strategies
used in pre-elite athletes.
Provide future directions and opportunities for future research in
pre-elite injury prevention

. Methods

The Preferred Reporting Items for Systematic Reviews and Meta-
nalyses (PRISMA) guidelines11 were followed and the protocol
as registered on the PROSPERO International prospective reg-

ster for systematic reviews website (http://www.crd.york.ac.uk/
ROSPERO) on 9 May  2017, with the following registration number:
RD42017065083.

The inclusion criteria were: (1) studies that separately ana-
ysed pre-elite athletes who are formally recognised and supported
y their respective National Sporting Organisation or professional
lub as having future high performance potential who compete in
lympic and professional sports; (2) injury prevention interven-

ion specific to pre-elite athletes (as determiend by the T3 and T4
evels of the FTEM model) competing in Olympic and professional
ports; (3) studies provide sufficient data related to injury such
hat the effect can be analysed, e.g. injury rates, incidence, preva-
ence, injury rates ratios; (4) study design of randomised controlled
rial, prospective cohort studies and non-randomised controlled
rials. Exclusion criteria were: (1) elite athletes e.g. athletes who
ompete in an Olympic sport and represent their country at key
nternational events including the Olympics, World Championships
tc. (2) Professional athletes e.g. elite athletes who compete at the
ighest professional level in their sport nationally (e.g. Australian
ootball League for Australian Football) and/or internationally (e.g.
TP World Tour in tennis). (3) Recreational athletes that are not for-
ally recognised and supported as emerging pre-elite athletes by
heir respective national sporting organisation; (4) study designs
f case reports, case series and any cross-sectional designs.

A comprehensive electronic search of the literature in MEDLINE,
INAHL, PubMed, SportDISCUS and Web  of Science was conducted
edicine in Sport 22 (2019) 887–901

on 23 May  2017 with a date restriction of 2000 onwards and only
English language as a limitation. Details of the PubMed search
strategy is included as a supplement. All potential references were
imported into Endnote X7 (Thompson Reuters, Carlsbad, California,
USA) and then into Covidence (Covidence systematic review soft-
ware, Veritas Health Innovation, Melbourne, Australia. Available at
www.covidence.org) and duplicates removed. Titles and abstracts
were independently screened for eligibility by two authors (ES and
PN). The full text of each included study was then independently
examined according to the inclusion and exclusion criteria, and ref-
erence lists of included studies were manually searched to find any
further articles for inclusion. In the event of disagreement between
authors, additional authors (GW and JW)  were consulted to reach
consensus.

Data from included studies were extracted and collated by
one reviewer (ES) and confirmed by another (MD). The follow-
ing data were extracted and collated: (1) demographics, FTEM
level12, outcome measures, working injury definition, injury defini-
tions concept framework (IDCF)13 (2) study design, data collection
period, statistical analysis, effectiveness, level of strength, level of
evidence (OCEBM)14 (3) intervention summary, co-intervention,
reproducibility and intervention reporting standard.

Where person-time exposures were not explicitly reported we
documented the number of athletes in each group and assumed the
intervention time in each group was  identical. The key outcomes
were presented in a forest plot using incidence rate ratio (IRR) as
the comparator. Incidence rates reported in each study were used
to calculate the IRR, where incidence rates were not presented they
were determined by using raw data.

Intervention Mapping facilitates effective health promotion
program planning, implementation and evaluation. IM (Step 5) can
be used independently of other IM steps and focuses on planning
program adoption, implementation and maintenance.15 This prac-
tical implementation planning protocol has been previously used
in a sporting environment with good effect.16 Each included article
was mapped according to IM (Step 5) to determine the risk of bias
in implementation. To be judged as low risk of bias the authors
needed to explicitly state who the adopters, implementers and
planners were as well as outline the implementation performance
& change objectives, determinants, strategies and design. A judge-
ment of unsure was  given when some information was provided
with insufficient detail. A high risk of bias was  recorded when no
detail was  provided for that task.

Two reviewers (ES and MD)  independently conducted a risk of
bias assessment on each selected article using the Cochrane Collab-
oration’s tool for assessing the risk of bias in randomised trials.17

If at least one of the criteria was rated as high, the trial was con-
sidered to have a high risk of bias. To be considered as a low risk
of bias, all criteria had to be rated low risk. Any trials not meeting
these criteria were rated unclear.

The level of evidence of interventions for the prevention of
injury in the pre-elite athlete was evaluated using previously pub-
lished guidelines.18 The level of evidence was defined as strong:
provided by two  or more studies with a low risk of bias and by gen-
erally consistent findings in all studies (>75% of the studies reported
consistent findings); moderate: provided by one study with a low
risk of bias and/or two or more studies with a high risk of bias, and
by generally consistent findings in all studies(>75% of the studies
reported consistent findings); limited: provided by only one study
with a high risk of bias; conflicting: inconsistent findings among
multiple trials (>75% of the studies reported consistent findings).18

The Oxford Centre of Evidence-based Medicine (OCEBM) — Lev-

els of Evidence was used to determine the hierarchical levels of
evidence according to the type of research question with the high-
est level of evidence. The highest level (Level 1) is a systematic

http://www.crd.york.ac.uk/PROSPERO
http://www.crd.york.ac.uk/PROSPERO
http://www.crd.york.ac.uk/PROSPERO
http://www.crd.york.ac.uk/PROSPERO
http://www.crd.york.ac.uk/PROSPERO
http://www.crd.york.ac.uk/PROSPERO
http://www.crd.york.ac.uk/PROSPERO
http://www.covidence.org
http://www.covidence.org
http://www.covidence.org
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Fig. 1. PRISMA flow chart, PRISMA: Preferred Repo

eview with specific criteria, and the lowest level (Level 5) is
mechanism-based reasoning’.14

The IDCF classification was used to assist with injury def-
nition. It is a system for categorising injuries and illnesses
ccording to clinical examination (injury or disease), athlete self-
eport (trauma or illness) and/or sports performance (incapacity
r sickness).13 This is a classification system derived from World
ealth Organisation’s (WHO) framework: International Classifica-

ion of Functioning, Disability and Health (ICF) but adapted for sport
mpairment.19

The reporting standard of exercise intervention was  assessed
sing the Consensus on Exercise Reporting Template (CERT):
xplanation and elaboration statement.20 This template has been
esigned to evaluate the reporting of exercise programmes across
ll study designs used in exercise research. It has previously been
tilised in similar studies where the authors used the following
riteria: studies satisfying >75% of criteria were considered to have

 high level of reporting standard; 60–74% moderate; and those
atisfying less than 60% of criteria were considered to have poor
xercise reporting standards.2

The ‘Workgroup for Intervention Development and Evaluation
esearch’ (WIDER) recommendations provide a framework to iden-
ify and provide detailed reporting of the essential components of
ehaviour change interventions in order to facilitate replication,
urther development, and progression of the interventions.21 This
0-item checklist was used to evaluate the standard of reporting
or any psychological interventions. The following criteria were
pplied: studies satisfying >75% of criteria were considered to have

 high level of reporting standard; 60–74% moderate; and those
atisfying less than 60% of criteria were considered to have met
inimal reporting standards.2

Results of randomised controlled trials were considered eligible
or meta-analysis if all the following criteria were met: (1) ath-

ete populations were similar or comparable; (2) the same outcome

easures were reported (3) studies demonstrated a low risk of bias.
Items for Systematic Reviews and Meta-Analyses.

Where three or more studies examined the same intervention using
an equivalent summary statistic, a meta-analysis was  considered.22

In the circumstances where it was not appropriate to pool the
results due to clinical heterogeneity (varying athlete population,
outcome measure, high risk of bias), the results were ordered
systematically via a forest plot without summary estimates as rec-
ommended in the PRISMA statement.22 The results were grouped
according the type of injury prevention intervention or strategy
utilised in the study.

3. Results

The electronic search identified 13,480 records; duplicates were
then removed resulting in 9831 articles. The titles and abstracts
were screened which reduced the number of articles to 121. The
full texts of these articles were obtained and assessed for eligibil-
ity against the inclusion criteria. No articles were added following
citation checking. One hundred and ten studies were excluded due
to not meeting the required inclusion criteria. The two most com-
mon  reasons for exclusion were (1) the patient population was  not
deemed to be of a pre-elite level (n = 70) and 2) the study did not
feature an intervention (n = 27). The remaining eleven articles were
included for full review and data synthesis.23–33 A third author (JW)
was consulted to reach consensus regarding study population. The
flow chart of this process is presented in Fig. 1.

Table 1 presents the characteristics of the eleven studies includ-
ing intervention type, participant characteristics, FTEM level, injury
incidence rate & ratios, injury definition and injury definitions
concept framework (IDCF). Study design, data collection period,
statistical analysis, effectiveness, level of strength and level of evi-
dence are provided in Table 2. A summary of the intervention
is outlined in Table 3 as well as duration, frequency, compli-

ance, specifics of intervention, co-intervention, reproducibility and
reporting standards.

One article introduced new equipment as their injury preven-
tion intervention,23 seven studies looked at exercise as an injury
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Table 1
Intervention, description of the study participants, level of competition, incidence of injury of included studies, injury definition and injury definitions concept framework (IDCF).

Injury incidence

Intervention; article Participants
(male/female)

FTEM level, age
(Age ± SD)

Intervention
(exposure)

Control (exposure) IRR (95%CI) Working injury
definition

IDCF

Equipment
Barbic et al.23 Football (M)  FTEM: T 3/4, 0.95/1000 athlete days 0.90/1000 athlete days 1.05 (.58–1.92) As per American

Academy of Neurology
Concussion Guidelines

Comparison of mouth
guard designs and
concussion prevention in
contact sports.

Rugby (M&F) Con: 20.9 ± 1.9 (75 days × 308 = 23 256
athlete days)

(75 days × 306 = 23 408
athlete days)

Canadian
inter-university sport

Int: 20.8 ± 2.1 22/308 p’pants (22/23
256)

21/306 p’pants (21/23
408)

Exercise

Gilchrist et al.24 Soccer (F) NCAA Div 1 FTEM: 19.88 Total knee injury:
1.1/1000 AE

Total knee injury:
1.1/1000 AE

1.04 (0.95–1.13) Injury to the area about
the knee occurring in a
game, practice or
conditioning activity
that required medical
care by ATC or
Physician, and caused
one or more missed
days of training

A randomised controlled
trial to prevent
non-contact Anterior
Cruciate Ligament injury
in female collegiate
soccer players

Practice ACL: 0.0/1000
AE

Practice ACL: 0.2/1000
AE

0.0

History of ACL,
non-contact ACL:
0.0/1000 AE

History of ACL,
non-contact ACL:
0.1/1000 AE

0.0

Late in season:
0.0/1000 AE

Late in season:
0.0/1000 AE

NC

Junge  et al.27 Soccer (M)  FTEM: T 3/4 High skill total injuries:
6.35/1000 h

High skill total injuries:
6.78/1000 h

0.94 (0.84–1.04) Any physical complaint
caused by soccer that
lasted for more than
2 weeks or resulted in
absence from a
subsequent match or
training session

Prevention of soccer
injuries: a prospective
intervention study in
youth amateur players

High skill (HS) & low
skill (LS) teams

Con HS: 15.6 ± 0.86

Switzerland Int HS: 16.2 ± 1.18
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Owoeye et al.29 Soccer (M)  FTEM: T 3/4 All injuries: 0.8/1000 h All injuries: 1.5/1000 h 0.53 (0.23–1.26) Injuries that resulted in
players being unable to
fully participate in
subsequent football
training sessions or
matches

Efficacy of the FIFA 11+
warm-up programme in
male youth football.

Premier league, Lagos
junior league

Con: 17.80 ± 0.94 Overuse injuries:
0.0/1000 h

Overuse injuries:
0.2/1000 h

0.0

Int: 17.49 ± 1.10 Acute injuries:
0.9/1000 h

Acute injuries:
1.3/1000 h

0.69 (0.26–1.75)

Mild injuries:
0.2/1000 h

Mild injuries:
0.4/1000 h

0.5 (0.06–1.81)

Scase  et al.30 Aus Football (M)  FTEM: T3 All injuries:
26.33/1000 h

All injuries:
38.51/1000 h

0.69 (0.66–0.73) Any incident occurring
during a football game
or training session that
resulted in a player
missing one or more
elite competition
games

Teaching landing skills in
elite junior Australian
football: evaluation of an
injury prevention
strategy

Elite U18 National
Football comp

Con: 17.0 ± 2.6

Int: 17 ± 2.5

Silvers-Granelli et al.32 Soccer (M)  FTEM: T 3/4 Div 1 ACL’s:
0.114/1000 AE

Div 1 ACL’s:
0.317/1000 AE

0.36 (0.29–0.45) No injury definition No injury definition

Does  the FIFA 11+ Injury
prevention program
reduce the incidence of
ACL injury in male soccer
players?

NCAA Div I and II Con: 21 ± 1

Int: 20 ± 2
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Table 1 (Continued)

Injury incidence

Intervention; article Participants
(male/female)

FTEM level, age
(Age ± SD)

Intervention
(exposure)

Control (exposure) IRR (95%CI) Working injury
definition

IDCF

Silvers-Granelli et al.31 Soccer (M) FTEM: T 3/4 Div 1 Total injuries:
9.3/1000 AE
(198/21248 AE)

Div 1 Total injuries:
16.05/1000 AE
(355/22112 AE)

0.58 (0.49-0.69) Any physical complaint
sustained by a player
that resulted from a
football match or
football training,
irrespective of the need
for medical attention or
time loss from football.

Efficacy of the FIFA 11+
injury Prevention
Program in the Collegiate
male soccer player

NCAA Div I and II Con: 21 ± 1 Div 1 Game injuries:
18.83/1000 AE

Div 1 Game injuries:
29.36/1000 AE

0.64 (0.6–0.68)

Int:  20 ± 2 Div 1 Practice:
5.146/1000 AE

Div 1 Practice:
10.13/1000 AE

0.51 (0.49–0.53)

Strength training reduces
injury rate in elite young
soccer players during
one season

Tunisian player
development program

13–14 yo

Psychological
Ivarsson et al.25 Soccer (M&F) FTEM: T3 Total injuries: 7/21

p’pants
Total injuries: 12/20
p’pants

0.56 (0.46–0.67) A condition that
occurred as a result of
participation in a
soccer practice or game
and resulted in 4 days
or more of restricted or
no practice including
the day of injury

It pays to pay attention: a
mindfulness based
program for injury
prevention with soccer
players

Swedish junior elite 16.97 ± 0.79 181 days (7/3801) 181 days (12/3620)

1.84/1000 athlete days 3.31/1000 athlete days

Johnson at al.26 Soccer (M&F) FTEM: Total injuries: 3/13
p’pants

Total injuries: 21/16
p’pants

0.18 (0.15–0.21) Caused him or her to
miss practice or
competition, or to
substantially modify
participation for at
least one day

Injury prevention in
Sweden: helping soccer
players at risk

Swedish regional level
teams

Male: 22.9 150 days (3/1950) 150 days (21/2400)

Female: 20.1 1.54/1000 athlete days 8.75/1000 athlete days

Nutrition
Lewis  et al.28 Swimmers & Divers

(M&F)
FTEM: Total injuries: 9/19

p’pants
Total injuries: 4/13
p’pants

1.54 (1.27–1.87) Bone, connective tissue
and muscle injury not
caused by acute traumaThe effects of season-long

Vitamin D
supplementation on
collegiate swimmers and
divers

NCAA Div I Con: 19 ± 1.1 182 days (9/3458) 182 days (4/2366)

Int: 19 ± 1.6 2.60/1000 athlete days 1.69/1000 athlete days

FTEM: foundation, talent, elite, mastery framework, IRR: incidence rate ratio, IDCF: injury definitions concept framework, FIFA: Fédération Internationale de Football Association, NCAA: The National Collegiate Athletic Association,
AE:  athlete exposure, ACL: anterior cruciate ligament.
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Table  2
Characteristics of the studies including data collection period, statistical analysis, efficacy, level of evidence.

Intervention; article Study design Data collection
period

Statistical analysis Effectiveness/level
of strength for
intervention type

Level of
evidence
(OCEBM level)

Equipment
Barbic et al.23 Randomised

controlled trial
September
3–November 17,
2003

Intention-to-treat analysis
Level 2

Comparison of mouth guard
designs and concussion
prevention in contact sports.

Injury rates between groups were
compared using a P value and odds
ratio

Level of strength:
Limited

Exercise
Gilchrist et al.24 Randomised

controlled trial
Fall 2002 NCAA
season

Z statistic for rate ratios.
Level 2

A  randomised controlled trial
to prevent non contact
Anterior Cruciate Ligament
injury in female collegiate
soccer players

As-treated analysis

Junge et al.27 Prospective
controlled
intervention study

Two  seasons of
Swiss football:
1999 & 2000

Incidences of injury compared by
calculating z-values.

High-skill:
Level 3

Prevention of soccer injuries: a
prospective intervention
study in youth amateur
players

Differences between groups
examined using t-tests.

Owoeye et al.29 Cluster randomised
controlled trial

Six months:
2012/2013 season

Intention to treat principles.
Level 2

Efficacy  of the FIFA 11+
warm-up programme in
male youth football.

Injury rate ratios calculated using
Poisson regression analysis

Scase et al.30 Prospective
non-randomised
controlled trial

U18 Australian
football.

Injury incidence.
Level 3

Teaching landing skills in elite
junior Australian football:
evaluation of an injury
prevention strategy

2 seasons:
2002/2003

Independent tests/Mann–Whitney
U  test used for comparison.

Cox proportional hazards
regression. Relative risk and 95% CI

Silvers-Granelli et al.32 Prospective cluster
randomised
controlled trial

August–December
2012

Frequency counts, t-tests,
chi-square tests, factorial analysis
of  variance, logistic regression
tests. Injury rates.

Level 2

Does  the FIFA 11+ Injury
prevention program reduce
the incidence of ACL injury in
male soccer players?

Silvers-Granelli et al.31 Randomised
controlled trial

August–December
2012

T tests, X2 tests and generalised
linear regression models Level 2

Efficacy  of the FIFA 11+ injury
Prevention Program in the
Collegiate male soccer player

Zouita et al.33 Randomised
controlled trial

One soccer season.
October to March

Mean ± SD. Kolmogorov–Smirnov
tests. 2-way repeated-measures
analysis of variance. Bonferroni
post-hoc analysis. Chi-square test.

Level 2

Strength training reduces
injury rate in elite young
soccer players during one
season

Psychological
Ivarsson et al.25 Randomised

controlled trial
August 2013–June
2014

Mann–Whitney U test.
Level 2

It  pays to pay attention: a
mindfulness based program
for injury prevention with
soccer players

Cohen’s d effect size, 80%
confidence interval
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Table  2 (Continued)

Intervention; article Study design Data collection
period

Statistical analysis Effectiveness/level
of strength for
intervention type

Level of
evidence
(OCEBM level)

Johnson et al.26 Randomised
controlled trial

January–June Mann Whitney U test
Level 2

Injury  prevention in Sweden:
helping soccer players at risk

Level of strength:
moderate

Nutrition

Lewis  at al.28 Randomised,
placebo-controlled
trial

August–March Pearson correlations.
Level 2

The  effects of season-long
Vitamin D supplementation
on collegiate swimmers and
divers

Independent t tests. Linear
regression model

Level of strength:
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CEBM: Oxford centre for evidence based medicine, FIFA: Fédération International

revention intervention,24,27,29–33 two examined the use of psycho-
ogical interventions25,26 and one was a nutrition intervention.28

he equipment study found the ‘WIPSS Brain-pad mouth guard’
ot to prevent concussions.23 Five of the exercise interventions

ooked at whether a specific warm-up could prevent injuries in
occer/football players.24,27,29,31,32 The other two exercise inter-
ention programs provided training in developing landing, falling

 recovery skills and strength training.30,33 Mindfulness, accep-
ance & commitment approach was used in one of the psychological
nterventions,25 and one-on-one psychology training was used in
he other.26 The nutrition study provided vitamin D supplementa-
ion as their injury prevention intervention.28

Eight of the eleven articles studied football players.24–27,29,31–33

ive of these were conducted to help develop or assess the FIFA
1+ program developed by Fédération Internationale de Football
ssociation (FIFA).24,27,29,31,32 The remaining three investigations
tudied Canadian football and rugby players,23 Australian football
layers30 and swimmers & divers.28

The definitions and IDCF classification for each study are out-
ined in Table 1. A variety of injury definitions were used across the
ncluded studies with most studies using a sports incapacity (time
oss) definition. According to the IDCF classification, seven of the
tudies definitions were based on sports performance,25–27,29,30,33

wo used clinical examination as their definition,23,28 one study
sed a definition that included both sports performance and clin-

cal examination,24 one study used athlete self-report31 and one
tudy did not define injury.32

The risk of bias assessments are outlined in Fig. 2. Risk of bias
ssessment concluded that none of the included trials were low
isk, ten (91%) were high risk, and one (9%) was unclear risk.17 A
ajor contributor to assessments of high risk of bias was lack of

linding and allocation concealment.
The level of strength according to guidelines previously

ublished18 and effectiveness based on IRR are outlined in Table 2.
he strength of evidence was deemed to be moderate for exercise
nd psychological intervention and limited evidence for the use
f equipment and nutrition interventions for injury prevention in
re-elite athletes. The hierarchical level of evidence was  Level 2 for
ost of the intervention studies except for two which were Level

 because they were non-randomised controlled trials.27,30

Outcomes with incident rate ratios are presented in Table 1. The

se of a WIPSS Brain-pad mouth guard was shown to be ineffective
or preventing concussion in 19–23 yo male and female Rugby and
ootball players.23 The ‘Prevent Injury and Enhance Performance’
PEP) program was trialled with 19 yo female soccer players. It
limited

ootball Association, NCAA: The National Collegiate Athletic Association.

was found to be ineffective for “all knee injuries” but was effective
at reducing the number of ACL injuries sustained in practice and
for reducing the number of non-contact ACL injuries in athletes
who had previous ACL injury.24 The Swiss study, using 15–17 yo
male soccer players which was  conducted as part of the FIFA 11+
development did not prove to be effective for the pre-elite por-
tion of the population.27 Of the three studies that implemented
the FIFA 11+,29,31,32 there were favourable outcomes for reduc-
tion of overuse injuries,29 reduction of ACL injuries in pre-elite
athletes,32 reduction of total injuries, game injuries and practice
injuries in pre-elite athletes.31 These studies used 16–18 yo male
soccer players29 and 18–22 yo male soccer players.31,32 Strength
training in 13–14 yo male soccer players,33 landing skills training
in 15–19 yo male Australian Rules football players30 and psycho-
logical training in 16–17 yo male and female soccer players25,26 and
23 yo male and 20 yo female soccer players26 were also shown to be
effective. Vitamin D supplementation for 18-20yo male and female
swimmers and divers was ineffective for injury prevention.28 One
of the FIFA 11+ studies reported a significant (IRR 0.59 95%CI
0.40–0.86) reduction in injuries for the intervention group but
our calculations did not yield the same result (IRR 0.53 95%CI
0.23–1.26).29 This is most likely due to a difference in statistical
approach, Owoeye29 et al. reported using Poisson regression anal-
ysis but we  adopted a random-effects inverse-variance model.

Reporting standards were also assessed. It was not possible to
identify a reporting standard for equipment and nutrition interven-
tion studies. Consensus on Exercise Reporting Template (CERT) and
Workgroup for Intervention Development and Evaluation Research
(WIDER) scores were determined for exercise and psychological
interventions respectively. Intervention details and reporting stan-
dard scores are displayed in Table 3. The CERT scores ranged from
26 to 74% for the exercise interventions. Five were deemed to
be of poor standard 24,27,29,30,33 and two  were to be of moderate
standard.31,32

The WIDER scores were 30 and 65% for the psychology inter-
ventions. One was  of poor standard,26 and one was of moderate
standard.25 The article of poor standard gave no detailed informa-
tion about the intervention content and no information regarding
the control group.

There was no evidence of the use of IM (Step 5) to guide the
implementation process for any of the included articles. Results

are shown in Fig. 3. Adopters and implementers were identified in
45% (5/11) of the intervention studies.24,26–28,33 Details of activities
and resources used to improve reach, adoption and implementation
of their injury prevention intervention programs were reported in
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Table 3
Intervention summary, duration and frequency, specific details of intervention (ie reps, sets, intensity, progression), co-intervention, reproducible, intervention reporting standard.

Intervention; article Intervention summary Duration & frequency Compliance levels Specifics of
intervention (reps, sets,
intensity, progression)

Co-intervention Reproducible Intervention reporting
standard (e.g. CERT)

Equipment
Barbic et al.23

Comparison of mouth
guard designs and
concussion
prevention in contact
sports.

Use of WIPSS Brain-pad
mouth guard

Not reported Control: 73.8% (range
by team, 68.1%–97.8%)

NA Nil Yes. WIPSS Brain pad
available commercially

NA NA

I’vention: 69.6% (range
by team, 68.4%–78.9%)

Exercise CERT score (%) Interpretation
Gilchrist  et al.24 Prevent injury and

enhance performance
(PEP) program.

12 weeks, 1–3/week Average: 25.8 PEP
sessions/team
(2.15/week)

Warm-up movement
(50 yards each)

Nil No. Web  based program
expired 19/10/17

7(37) Poor

A  randomised
controlled trial to
prevent non contact
Anterior Cruciate
Ligament injury in
female collegiate
soccer players

Stretching,
strengthening,
plyometrics, agilities
and avoidance of
high-risk positions.

Range: 12–37/team
(1–3.1/week)

Strengthening: walking
lunges (20yds × 2)

Russian H-S’s (3 × 10)
Single toe raises
(30reps/side)
Stretching (30 s × 2)
Plyometrics (20 reps
each)
Agilities (40 yards)

Junge  et al.27 F-MARC Bricks: Ankle &
Knee stability

Not reported Not reported Not stated Coach/player
education/supervision;
ankle taping, adequate
rehabilitation,
promotion of fair play

No. ‘F-Marc Bricks’ not
clearly defined.

5(26) Poor

Prevention of soccer
injuries: a
prospective
intervention study in
youth amateur
players

Trunk, hip, leg strength
& flexibility

Several interventions.

Co-ordination, reaction
time & endurance

Owoeye et al.29 FIFA 11+ One season (25 weeks),
2/week

60% trainings Not stated Nil Yes. FIFA 11+ is well
documented

7(37) Poor

Efficacy  of the FIFA 11+
warm-up programme
in male youth
football.

(Range, 5–22
sessions/team)

1.6 times/week
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Table 3 (Continued)

Intervention; article Intervention summary Duration & frequency Compliance levels Specifics of
intervention (reps, sets,
intensity, progression)

Co-intervention Reproducible Intervention reporting
standard (e.g. CERT)

Scase, et al 2006. Landing, falling &
recovery skills:

8 weeks, 1/week,
30 min  sessions

Not reported Not stated. Reference
for intervention no
longer available: http://
www.kidskills.com.au

Aerobic endurance,
weight training, skill
acquisition

No. Specific program
for training landing,
falling and recovery
skills not provided

6(32) Poor

Teaching  landing skills
in elite junior
Australian football:
evaluation of an
injury prevention
strategy

Prone fall, backward
fall, sideways rolling,
two foot landing, back
shoulder roll

Silvers-Granelli et al.32 FIFA 11+: 4 months, 2–3/week,
15–20 min

2.19 sessions/week Details on website Nil Yes. Details of FIFA 11+
program can be found
on provided website

12(63) Moderate

Does  the FIFA 11+
Injury prevention
program reduce the
incidence of ACL
injury in male soccer
players?

Dynamic warm-up: Average: 32.78 ± 12.13
sessions/season

Strength, agility,
proprioceptive and
plyometric exercises

Silvers-Granelli et al.31 FIFA 11+: 4 months, 3/week,
20 min

Average: 32.78 ± 12.13
sessions/season (2.19
sessions/week)

Details on website Nil Yes. Details of FIFA 11+
program can be found
on provided website

14(74) Moderate

Efficacy  of the FIFA 11+
injury Prevention
Program in the
Collegiate male
soccer player

Dynamic warm-up:

Running exercises (8
mins) − cutting, change
of direction,
decelerating, landing
techniques; Strength,
plyometric and balance
exercises (10 mins);
Running exercises (2
mins)

Zouita et al.33 Progressive resistance
training

12 weeks, 2–3/week,
90 min

Not reported Individualised 4–5 soccer
sessions/week

No. specific details of
strength training,
program not provided

6(32) Poor

Strength  training
reduces injury rate in
elite young soccer
players during one
season

1 match/week

http://www.kidskills.com.au
http://www.kidskills.com.au
http://www.kidskills.com.au
http://www.kidskills.com.au
http://www.kidskills.com.au
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Psychological WIDER score (%) Interpretation
Ivarsson  et al.25 ‘Mindfullness,

acceptance and
commitment approach’
small group sessions

7 weeks, 1/week,
45 min

Not reported Topics covered: 10–18 h soccer/week No. specific details of
MAC  approach not
provided

13(65) Moderate

It  pays to pay attention:
A mindfulness based
program for injury
prevention with
soccer players

Theoretical & practical
aspects of intervention

Intro to mindfulness &
cognitive defusion
Intro to values &
values-driven
behaviours
Intro to concept of
acceptance
Intro how to enhance
commitment
Intro how to combine
mindfulness,
acceptance &
commitment in
practice
How to maintain &
enhance mindfulness,
acceptance &
commitment

Johnson, et al.26 One-on-one
psychological training

20 weeks, 6 sessions
and 2 phone calls

Not reported Somatic & cognitive
relaxation, stress
management skills,
goal setting skills,
attribution &
self-confidence
training, identification
& discussion about
critical incidents

Not stated No. details of
psychological training
not provided

6(30) Poor

Injury  prevention in
Sweden: helping
soccer players at risk

45–90 min

Nutrition
Lewis et al.28 4000 IU Vitamin D

supplement
6 months, daily Control: 76% (range,

64–87%)
NA Nil Yes. Specific details of

Vitamin D supplement
provided

NA NA

The  effects of
season-long Vitamin
D supplementation
on collegiate
swimmers and divers

I’vention: 70% (range,
29–88%)

CERT: consensus on exercise reporting template, WIDER: workgroup for intervention development and evaluation research, FIFA: Fédération Internationale de Football Associati.
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6% (4/11) of the included articles.23,24,27,29 There was no evidence
f tasks 3–6 of IM (Step 5) being utilised to assist with implemen-
ation planning.

A meta-analysis was not undertaken due to high risk of bias
cross all included studies. For the purpose of qualitative synthesis,
he results were ordered systematically in a forest plot grouped
ccording to intervention type Fig. 4.

. Discussion

This systematic review highlights a lack of evidence-based
trategies for injury prevention specific to pre-elite athletes. Exer-
ise and psychological interventions have been shown to have
fficacy in preventing injury in pre-elite athletes. However, a high
roportion of these studies were shown to have a high risk of bias

nd poor reporting standards of the intervention.

Synthesised results indicate moderate strength of evidence for
he efficacy of exercise interventions for the prevention of injury
n pre-elite athletes. Three of the studies29,31,32 assessed FIFA 11+,
Fig. 3. Intervention Mapping (IM) Step 5 (Please use colour).

two were carried out in the USA College system,31,32 and one was
in Nigeria.29 All three examined the effect of the FIFA 11+ warm-
up on all injuries that resulted in players’ absence from a match
or training session. The American studies showed a 44% reduction
in all Division 1 injuries and a 64% reduction in ACL injuries.31,32

The Nigerian study reported a significant reduction in injuries
but when we  re-calculated IRR, the intervention was deemed to
be ineffective.29 While significant reductions were produced in
some studies, there is still scope for greater injury reduction in
the pre-elite environment. This could be achieved by improved
implementation planning through the use of IM (Step 5). This will
ensure the intervention is appropriate for the population and envi-
ronment and strategies are employed to enhance reach, adoption
and implementation.

There is a lack of evidence for the use of equipment to prevent
injury in pre-elite athletes. However, we cannot dismiss the use
of equipment for injury prevention because a previously published

literature review identified over 600 studies in other athlete popu-
lations focussing on the use of equipment such as ankle braces and
wrist guards which have been shown to prevent injury.34–36 There
is uncertainty whether these equipment interventions would also
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Fig. 4. Forest plot showing IRR and 95%CI of number of injuries in intervention

revent injury in the pre-elite athlete population and should be
nvestigated further.

The use of psychological intervention for the prevention of ath-
etic injury is gaining support.37,38 The two studies included in this
eview used ‘mindfulness, acceptance and commitment’ approach
n a group setting,25 and one-on-one psychology sessions.26 Both

ere found to be effective with reducing injuries in pre-elite ath-
etes, but they were also found to have a high risk of bias due to a
ack of concealment and not reporting drop outs.25,26 Interestingly,
ohnson et al.26 applied interventions to high-risk groups and the
eduction in injuries as indicated by the IRR was the greatest of
ll included articles, suggesting that targeted psychological inter-
entions may  be indicated for high-risk athletes in the pre-elite
opulation.26 Neither of these programs could be reproduced due
o a lack of intervention detail.

Nutrition plays an important role in injury prevention.39,40

owever, this review highlights a lack of evidence for nutrition
njury prevention interventions in pre-elite athletes. The single
utrition study included for data extraction was well designed and
eported but did not show any benefit for taking Vitamin D supple-
entation in their group of pre-elite swimmers and divers.28 This

s another example of where the intervention may  only be effec-
ive for deficient athletes and athletes should undergo screening
or Vitamin D insufficiency prior to taking supplements. There may
e a potential benefit to other sports, particularly indoor sports,
owever there is an absence of evidence to inform this practice in

re-elite athletes.

It is imperative for intervention studies to use reporting stan-
ards, so the intervention can be replicated which will increase
linical uptake resulting in improved patient outcomes and trans-
p compared to control group. IRR: incidence rate ratio, CI: confidence interval.

parency among researchers. In our review, of the seven studies that
were eligible to be scored by CERT they all failed in providing any
details of home exercise programs and whether the intervention
was delivered and performed as planned.24,27,29–33 There was  lim-
ited reporting of the qualifications of the exercise instructor, rules
for determining exercise progression, detailed description of exer-
cise to enable replication, description of adverse events or how the
exercises are tailored to the individual. From a clinical perspec-
tive, it is unclear how the majority of these interventions could be
implemented in the broader population.

The WIDER recommendations could be applied to two of our
included studies.25,26 One had minimal reporting standards and
one was  of a moderate standard.25,26 Both of these articles failed to
report fidelity to delivery protocols, detailed description of inter-
vention content, intervention development and change techniques
used. Without this information it would be extremely difficult
to replicate the interventions used in these studies. Therefore,
the WIDER recommendations should continue to be used for all
behaviour change intervention research.

This review has examined the implementation strategies of each
included study by evaluating each article against IM (Step 5). Our
interpretation of Step 5 introduced an additional task to emphasise
the importance of engaging both the adopters and the imple-
menters at an early stage. None of the included studies reported
the use of a planning group to develop the intervention and plan
implementation. There was  no description of whether objectives

for reach, adoption and performance were developed. Determi-
nants, change objectives and strategies for reach, adoption and
implementation were also not reported. It is vital to the success
of an injury prevention intervention that the adopters and imple-
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enters have input from the very beginning and they have a strong
ontribution to the intervention development. Given the lack of
eporting of consultation with end-users, it appears that all studies
eveloped interventions and implementation strategies with little
onsultation with adopters and implementers and limited plan-
ing. Future studies should report any engagement with adopters
nd implementers to allow readers to understand the development
rocess in full.

Adherence of participants to an intervention is vital as this
ill greatly influence the effectiveness of the intervention. Imple-
entation and intervention planning is essential to maximise

ompliance. It is difficult to draw conclusions on effectiveness
ithout knowing compliance levels. Five of the eleven stud-

es did not report their compliance levels25–27,30,33, three of
hese were exercise interventions27,30,33 and two were psychology
nterventions.25,26 The nutrition intervention28 had a large range of
ompliance with the lowest level being 29%, perhaps this research
hould be repeated after undertaking the implementation mapping
rocess in order to improve compliance and gain a true assessment
f efficacy. Of the two exercise interventions that were shown to be
neffective, one did not report compliance27 and the other reported
ub-optimal compliance.29

The pre-elite athletic population’s demographics can be wide
anging across sports. The age range of athletes in our included
tudies is 13–23 yo. This population can include pre-pubescent
ymnasts and post-pubescent footballers. Nevertheless they can
xperience similar challenges such as a sudden increase in train-
ng load,41 limited access to support services and a tendency for
educed recovery time due to other commitments such as school,
niversity or work.5,6 Perhaps addressing these extrinsic risk fac-
ors could be the most effective method for reducing injury in this
thletic population.

There is evidence supporting the efficacy of exercise interven-
ions in this population,24,27,29–33 while there is a high risk of bias
e need to understand it is very difficult to blind participants so

his may  be a case of misclassification. For those working in foot-
all there is evidence supporting the use of FIFA11+ in elite and
ommunity level,42,43 however, our findings are purely focussed
n pre-elite athletes. Additionally it must be noted that one of
he psychology studies produced the best reported reduction in
njury rates.26 The authors of this study identified at risk athletes
efore administering the targeted intervention. Perhaps interven-
ion studies need to be aimed at subgroups of athletes who may  be
t greater risk due to factors such as previous injury9 or maturation
evel in this population.6 There is limited evidence that supports
he use of screening for injury prediction44 but at a practical level
t might be still useful to apply targeted interventions to pre-elite
thletes with at-risk profiles.

There is a paucity of research with low risk of bias specific to
njury prevention in the pre-elite population. We  have identified

 lack of exercise intervention studies for female pre-elite ath-
etes. It is recommended that injury prevention interventions that
ave been shown to work in other athletic populations should be
rialled in a variety of sports for pre-elite male and female ath-
etes, and where possible trials should be conducted to ensure a
ow risk of bias and with intervention reporting standards such
s CERT and WIDER.20,21 None of the interventions included in
his review utilised more than a single discipline approach; mul-
imodal interventions may  improve the observed effect given the
omplexity of injury aetiologies.45 Greater attention needs to be
irected toward implementation planning to bring about sustained

ntervention compliance in order to achieve injury reduction in

he ‘real-world’.46 Finally, adoption of a model such as the FTEM
ramework allows greater consistency in the classification of the
porting population with clear descriptions of the requirements of
ach level.
edicine in Sport 22 (2019) 887–901

This Systematic Review provides a synthesis and summary of
evidence, as well as providing clear recommendations for future
research investigating injury prevention interventions used in pre-
elite athletes. A limitation of this review was the inability to
perform a meta-analysis of results and the generally low number
of published studies in this population. Additionally, although we
employed a sensitive search strategy, we may have misclassified
excluded articles due to low reporting standards of the level of
athlete in many interventions.

5. Conclusion

There is limited evidence as to the efficacy or otherwise of
exercise and psychological interventions for injury prevention in
pre-elite athletes who compete in an Olympic or professional sport.
No evidence is available for the use of equipment (mouthguards)
and Vitamin D supplementation interventions for the pre-elite ath-
letic population. None of the included studies demonstrated low
risk of bias and intervention and implementation planning are not
well reported in injury prevention research of pre-elite athletes
limiting the ability to implement the results in the real-world. There
needs to be a call to action across disciplines to address this appar-
ent shortfall in the literature in order to inform effective practical
outcomes.

What is already known?

• Injuries in pre-elite development are common.
• Injuries can compromise a developing athlete’s sporting poten-

tial, reduce their chance of successful performance and can lead
to athletes dropping out of the sport.

• Previous injury predisposes athletes to further injury.

What are the new findings?

• Exercise and psychological interventions may prevent injury in
pre-elite athletes.

• There is insufficient evidence to evaluate the use of equipment
and nutrition interventions in pre-elite athletes.

• There is a lack of level 1 evidence for injury prevention in the
pre-elite population.

• More injury prevention intervention studies need to focus on
female athletes.

Funding

This study received no funding. This work was supported by a
joint AIS and UC scholarship awarded to the author ES for support
during her PhD.

Acknowledgment

Nil.

Appendix A. Supplementary data

Supplementary data associated with this article can be found, in
the online version, at https://doi.org/10.1016/j.jsams.2019.03.002.

References
1. Drew MK,  Raysmith BP, Charlton PC. Injuries impair the chance of successful
performance by sportspeople: a systematic review. Br J Sports Med  2017; 5.

2. Charlton PC, Drew MK, Mentiplay BF et al. Exercise interventions for the preven-
tion  and treatment of groin pain and injury in athletes: a critical and systematic
review. Sports Med 2017; 47(10):2011–2026.

https://doi.org/10.1016/j.jsams.2019.03.002
https://doi.org/10.1016/j.jsams.2019.03.002
https://doi.org/10.1016/j.jsams.2019.03.002
https://doi.org/10.1016/j.jsams.2019.03.002
https://doi.org/10.1016/j.jsams.2019.03.002
https://doi.org/10.1016/j.jsams.2019.03.002
https://doi.org/10.1016/j.jsams.2019.03.002
https://doi.org/10.1016/j.jsams.2019.03.002
https://doi.org/10.1016/j.jsams.2019.03.002
https://doi.org/10.1016/j.jsams.2019.03.002
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0005
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0005
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0005
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0005
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0005
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0005
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0005
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0005
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0005
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0005
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0005
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0005
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0005
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0005
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0005
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0005
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0005
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0005
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0005
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0005
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0005
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0005
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0005
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0005
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0010
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0010
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0010
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0010
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0010
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0010
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0010
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0010
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0010
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0010
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0010
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0010
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0010
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0010
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0010
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0010
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0010
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0010
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0010
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0010
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0010
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0010
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0010
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0010
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0010
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0010
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0010
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0010
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0010
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0010
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0010
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0010
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0010
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0010


and M

1

1

1

1

1

1

1

1

1

1

2

2

2

2

2

2

2

2

2

2

3

3

3

3

3

3

3

3

3

3

4

4

4

4

4

4

E.A. Smyth et al. / Journal of Science 

3. Leppänen M,  Aaltonen S, Parkkari J et al. Interventions to prevent sports related
injuries: a systematic review and meta-analysis of randomised controlled trials.
Sports Med  2014; 44(4):473–486.

4. Vriend I, Gouttebarge V, Finch CF et al. Intervention strategies used in sport
injury prevention studies: a systematic review identifying studies applying the
haddon matrix. Sports Med 2017; 47(10):2027–2043.

5. Weissensteiner JR. Method in the madness: working towards a viable ‘paradigm’
for  better understanding and supporting the athlete pathway, in Handbook of
Talent Identification and Development in Sport, Baker J, Cobley S, Schorer J, Wattie
N,  editors, Abingdon, T&F Routledge, 2017.

6. Bergeron MF,  Mountjoy M,  Armstrong N et al. International Olympic Commit-
tee consensus statement on youth athletic development. Br J Sports Med 2015;
49(13):843–851.

7. Brown KA, Patel DR, Darmawan D. Participation in sports in relation to adoles-
cent growth and development. Transl Pediatr 2017; 6(3):150–159.

8. Hägglund M,  Waldén M,  Ekstrand J. Previous injury as a risk factor for injury in
elite football: a prospective study over two  consecutive seasons. Br J Sports Med
2006; 40(9):767–772.

9. Toohey LA, Drew MK,  Cook JL et al. Is subsequent lower limb injury associated
with previous injury? A systematic review and meta-analysis. Br J Sports Med
2017; 51(23):1670.

0. Huxley DJ, O’Connor D, Healey PA. An examination of the training profiles
and injuries in elite youth track and field athletes. Eur J of Sport Sci 2014;
14(2):185–192.

1. Moher D, Liberati A, Tetzlaff J et al. Preferred reporting items for system-
atic  reviews and meta-analyses: The PRISMA statement. Int J Surg 2010;
8(5):336–341.

2. Gulbin JP, Croser MJ,  Morley EJ et al. An integrated framework for the optimisa-
tion  of sport and athlete development: a practitioner approach. J Sports Sci 2013;
31(12):1319.

3. Timpka T, Jacobsson J, Ekberg J et al. Meta-narrative analysis of sports injury
reporting practices based on the Injury Definitions Concept Framework (IDCF):
a  review of consensus statements and epidemiological studies in athletics (track
and  field). J Sci Med  Sport 2015; 18(6):643–650.

4. Oxford Centre for Evidence-Based Medicine Working Group. The Oxford 2011
Levels of Evidence. Available at: http://www.cebm.net/index.aspx?o=5653.

5.  Kok G. A practical guide to effective behavior change: how to apply theory-and
evidence-based behavior change methods in an intervention. Eur Health Psychol
2014; 16(5):156–170.

6. Donaldson A, Lloyd DG, Gabbe BJ et al. We have the programme, what next?
Planning the implementation of an injury prevention programme. Inj Prev 2017;
23(4):273.

7. Higgins JP, Altman DG, Gøtzsche PC et al. The Cochrane Collaboration’s tool for
assessing risk of bias in randomised trials. BMJ 2011:343, d5928.

8. Reurink G, Goudswaard GJ, Moen MH et al. Myotoxicity of injections for acute
muscle injuries: a systematic review. Sports Med  2014; 44(7):943–956.

9. Timpka T, Jacobsson J, Bickenbach J et al. What is a sports injury? Sports Med
2014; 44(4):423–428.

0. Slade SC, Dionne CE, Underwood M et al. Consensus on Exercise Reporting Tem-
plate (CERT): modified delphi study. Phys Ther 2016; 96(10):1514–1524.

1. Albrecht L, Archibald M,  Arseneau D et al. Development of a checklist to
assess the quality of reporting of knowledge translation interventions using
the Workgroup for Intervention Development and Evaluation Research (WIDER)
recommendations. Implement Sci 2013; 8(1):52.

2. Liberati A, Altman DG, Tetzlaff J et al. The PRISMA statement for reporting
systematic reviews and meta-analyses of studies that evaluate health care inter-
ventions: explanation and elaboration. PLoS Med 2009; 6(7):e1000100.

3. Barbic D, Pater J, Brison RJ. Comparison of mouth guard designs and concussion

prevention in contact sports: a multicenter randomized controlled trial. Clin J
Sport Med 2005; 15(5):294–298.

4. Gilchrist J, Mandelbaum BR, Melancon H et al. A randomized controlled trial to
prevent non contact anterior cruciate ligament injury in female collegiate soccer
players. Am J Sports Med  2008; 36(8):1476–1483.

4

edicine in Sport 22 (2019) 887–901 901

5. Ivarsson A, Johnson U, Andersen MB  et al. It pays to pay attention: a mindfulness-
based program for injury prevention with soccer players. J Appl Sport Psychol
2015; 27(3):319–334.

6. Johnson U, Ekengren J, Andersen MB.  Injury prevention in Sweden: helping
soccer players at risk. J Sport Exerc Psychol 2005; 27(1):32.

7. Junge A, Rosch D, Peterson L et al. Prevention of soccer injuries: a prospec-
tive intervention study in youth amateur players. Am J Sports Med  2002;
30(5):652–659.

8. Lewis RM,  Redzic M,  Thomas DT. The effects of season-long vitamin D supple-
mentation on collegiate swimmers and divers. Int J Sport Nutr Exerc Metab 2013;
23(5):431–440.

9. Owoeye OB, Akinbo SR, Tella BA et al. Efficacy of the FIFA 11+ warm-up pro-
gramme  in male youth football: a cluster randomised controlled trial. J Sports
Sci  Med 2014; 13(2):321–328.

0. Scase E, Cook J, Makdissi M et al. Teaching landing skills in elite junior Aus-
tralian football: evaluation of an injury prevention strategy. Br J Sports Med  2006;
40(10):834–838.

1. Silvers-Granelli H, Mandelbaum B, Adeniji O et al. Efficacy of the FIFA 11+ injury
prevention program in the collegiate male soccer player. Am J Sports Med  2015;
43(11):2628–2637.

2. Silvers-Granelli HJ, Bizzini M,  Arundale A et al. Does the FIFA 11+ injury pre-
vention program reduce the incidence of ACL injury in male soccer players? Clin
Orthop Relat Res 2017; 475(10):2447–2455.

3. Zouita S, Zouita AB, Kebsi W et al. Strength training reduces injury rate
in  elite young soccer players during one season. J Strength Cond Res 2016;
30(5):1295–1307.

4. Klugl M,  Shrier I, McBain K et al. The prevention of sport injury: an analysis of
12, 000 published manuscripts. Clin J Sport Med  2010; 20(6):407–412.

5. Verhagen E, Bay K. Optimising ankle sprain prevention: a critical review and
practical appraisal of the literature. Br J Sports Med  2010; 44:1082–1088.

6. Russell K, Hagel B, Francescutti LH. The effect of wrist guards on wrist and
arm  injuries among snowboarders: a systematic review. Clin J Sport Med  2007;
17(2):145–150.

7. Maddison R, Prapavessis H. A psychological approach to the prediction and
prevention of athletic injury. J Sport Exerc Psychol 2005; 27(3):289–310.

8. Perna FM,  Antoni MH,  Baum A et al. Cognitive behavioral stress management
effects on injury and illness among competitive athletes: a randomized clinical
trial. Ann Behav Med  2003; 25(1):66–73.

9. Mountjoy M,  Sundgot-Borgen JK, Burke LM et al. IOC  consensus statement on
relative energy deficiency in sport (RED-S): 2018 update. Br J Sports Med  2018;
52(11):687.

0. Drew MK,  Vlahovich N, Hughes D et al. A multifactorial evaluation of illness risk
factors in athletes preparing for the Summer Olympic Games. J Sci Med Sport
2017; 20(8):745–750.

1. Bahr R. Demise of the fittest: are we  destroying our biggest talents? Br J Sports
Med 2014; 48(17):1265.

2. Daneshjoo A, Mokhtar AH, Rahnama N et al. The effects of injury prevention
warm-up programmes on knee strength in male soccer players. Biol Sport 2013;
30(4):281–288.

3. Steffen K, Emery CA, Romiti M et al. High adherence to a neuromuscular injury
prevention programme (FIFA 11+) improves functional balance and reduces
injury risk in Canadian youth female football players: a cluster randomised trial.
Br  J Sports Med 2013; 47(12):794–802.

4. Bahr R. Why  screening tests to predict injury do not work — and probably never
will.  . .: a critical review. Br J Sports Med  2016; 50(13):776–780.

5. Bittencourt NFN, Meeuwisse WH,  Mendonca LD et al. Complex systems
approach for sports injuries: moving from risk factor identification to injury
pattern recognition-narrative review and new concept. Br J Sports Med 2016;

50(21):1309–1314.

6. Thorborg K, Krommes KK, Esteve E et al. Effect of specific exercise-based football
injury prevention programmes on the overall injury rate in football: a systematic
review and meta-analysis of the FIFA 11 and 11+ programmes. Br J Sports Med
2017; 51(7):562–571.

http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0015
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0015
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0015
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0015
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0015
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0015
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0015
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0015
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0015
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0015
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0015
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0015
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0015
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0015
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0015
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0015
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0015
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0015
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0015
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0015
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0015
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0015
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0015
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0015
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0015
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0015
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0015
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0015
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0015
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0020
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0020
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0020
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0020
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0020
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0020
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0020
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0020
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0020
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0020
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0020
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0020
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0020
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0020
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0020
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0020
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0020
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0020
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0020
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0020
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0020
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0020
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0020
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0020
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0020
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0020
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0020
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0020
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0020
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0020
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0020
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0025
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0025
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0025
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0025
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0025
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0025
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0025
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0025
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0025
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0025
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0025
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0025
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0025
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0025
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0025
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0025
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0025
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0025
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0025
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0025
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0025
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0025
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0025
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0025
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0025
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0025
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0025
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0025
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0025
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0025
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0025
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0025
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0025
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0025
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0025
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0025
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0025
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0025
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0025
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0025
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0025
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0025
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0030
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0030
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0030
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0030
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0030
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0030
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0030
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0030
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0030
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0030
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0030
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0030
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0030
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0030
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0030
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0030
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0030
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0030
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0030
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0030
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0030
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0030
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0030
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0030
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0030
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0030
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0035
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0035
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0035
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0035
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0035
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0035
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0035
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0035
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0035
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0035
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0035
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0035
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0035
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0035
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0035
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0035
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0035
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0035
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0035
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0035
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0035
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0035
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0035
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0040
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0040
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0040
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0040
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0040
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0040
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0040
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0040
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0040
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0040
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0040
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0040
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0040
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0040
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0040
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0040
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0040
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0040
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0040
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0040
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0040
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0040
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0040
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0040
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0040
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0040
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0040
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0040
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0040
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0040
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0040
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0040
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0045
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0045
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0045
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0045
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0045
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0045
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0045
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0045
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0045
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0045
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0045
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0045
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0045
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0045
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0045
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0045
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0045
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0045
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0045
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0045
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0045
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0045
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0045
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0045
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0045
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0045
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0045
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0045
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0050
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0050
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0050
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0050
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0050
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0050
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0050
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0050
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0050
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0050
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0050
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0050
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0050
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0050
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0050
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0050
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0050
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0050
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0050
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0050
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0050
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0050
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0050
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0050
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0050
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0050
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0050
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0050
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0050
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0050
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0055
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0055
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0055
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0055
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0055
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0055
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0055
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0055
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0055
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0055
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0055
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0055
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0055
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0055
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0055
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0055
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0055
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0055
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0055
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0055
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0055
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0055
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0055
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0055
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0055
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0055
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0055
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0060
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0060
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0060
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0060
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0060
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0060
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0060
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0060
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0060
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0060
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0060
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0060
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0060
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0060
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0060
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0060
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0060
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0060
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0060
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0060
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0060
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0060
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0060
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0060
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0060
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0060
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0060
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0060
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0065
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0065
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0065
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0065
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0065
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0065
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0065
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0065
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0065
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0065
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0065
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0065
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0065
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0065
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0065
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0065
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0065
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0065
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0065
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0065
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0065
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0065
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0065
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0065
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0065
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0065
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0065
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0065
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0065
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0065
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0065
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0065
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0065
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0065
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0065
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0065
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0065
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0065
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0065
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0065
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0065
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0065
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0065
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0065
http://www.cebm.net/index.aspx?o=5653
http://www.cebm.net/index.aspx?o=5653
http://www.cebm.net/index.aspx?o=5653
http://www.cebm.net/index.aspx?o=5653
http://www.cebm.net/index.aspx?o=5653
http://www.cebm.net/index.aspx?o=5653
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0075
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0075
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0075
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0075
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0075
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0075
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0075
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0075
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0075
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0075
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0075
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0075
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0075
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0075
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0075
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0075
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0075
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0075
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0075
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0075
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0075
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0075
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0075
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0075
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0075
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0075
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0075
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0080
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0080
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0080
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0080
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0080
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0080
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0080
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0080
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0080
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0080
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0080
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0080
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0080
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0080
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0080
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0080
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0080
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0080
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0080
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0080
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0080
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0080
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0080
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0080
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0080
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0080
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0085
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0085
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0085
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0085
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0085
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0085
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0085
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0085
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0085
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0085
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0085
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0085
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0085
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0085
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0085
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0085
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0085
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0085
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0085
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0085
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0085
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0085
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0085
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0090
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0090
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0090
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0090
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0090
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0090
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0090
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0090
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0090
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0090
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0090
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0090
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0090
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0090
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0090
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0090
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0090
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0090
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0090
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0090
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0090
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0090
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0090
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0090
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0095
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0095
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0095
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0095
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0095
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0095
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0095
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0095
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0095
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0095
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0095
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0095
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0095
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0095
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0095
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0095
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0095
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0095
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0095
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0100
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0100
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0100
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0100
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0100
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0100
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0100
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0100
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0100
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0100
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0100
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0100
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0100
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0100
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0100
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0100
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0100
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0100
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0100
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0100
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0100
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0100
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0100
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0100
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0105
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0105
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0105
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0105
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0105
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0105
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0105
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0105
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0105
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0105
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0105
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0105
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0105
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0105
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0105
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0105
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0105
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0105
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0105
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0105
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0105
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0105
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0105
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0105
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0105
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0105
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0105
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0105
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0105
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0105
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0105
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0105
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0105
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0105
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0105
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0105
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0105
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0110
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0110
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0110
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0110
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0110
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0110
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0110
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0110
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0110
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0110
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0110
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0110
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0110
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0110
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0110
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0110
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0110
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0110
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0110
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0110
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0110
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0110
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0110
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0110
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0110
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0110
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0110
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0110
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0110
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0110
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0110
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0110
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0115
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0115
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0115
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0115
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0115
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0115
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0115
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0115
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0115
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0115
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0115
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0115
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0115
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0115
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0115
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0115
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0115
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0115
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0115
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0115
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0115
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0115
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0115
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0115
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0115
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0115
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0115
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0115
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0115
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0115
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0120
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0120
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0120
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0120
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0120
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0120
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0120
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0120
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0120
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0120
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0120
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0120
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0120
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0120
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0120
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0120
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0120
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0120
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0120
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0120
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0120
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0120
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0120
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0120
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0120
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0120
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0120
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0120
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0120
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0120
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0120
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0120
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0120
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0125
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0125
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0125
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0125
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0125
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0125
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0125
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0125
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0125
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0125
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0125
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0125
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0125
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0125
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0125
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0125
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0125
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0125
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0125
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0125
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0125
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0125
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0125
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0125
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0125
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0125
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0125
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0125
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0125
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0125
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0125
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0130
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0130
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0130
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0130
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0130
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0130
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0130
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0130
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0130
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0130
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0130
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0130
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0130
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0130
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0130
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0130
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0130
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0130
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0130
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0130
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0130
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0135
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0135
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0135
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0135
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0135
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0135
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0135
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0135
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0135
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0135
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0135
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0135
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0135
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0135
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0135
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0135
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0135
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0135
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0135
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0135
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0135
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0135
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0135
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0135
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0135
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0135
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0135
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0135
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0135
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0140
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0140
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0140
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0140
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0140
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0140
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0140
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0140
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0140
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0140
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0140
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0140
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0140
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0140
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0140
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0140
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0140
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0140
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0140
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0140
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0140
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0140
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0140
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0140
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0140
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0140
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0140
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0140
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0140
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0145
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0145
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0145
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0145
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0145
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0145
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0145
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0145
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0145
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0145
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0145
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0145
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0145
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0145
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0145
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0145
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0145
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0145
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0145
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0145
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0145
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0145
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0145
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0145
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0145
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0145
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0145
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0145
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0145
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0145
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0145
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0145
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0145
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0150
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0150
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0150
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0150
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0150
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0150
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0150
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0150
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0150
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0150
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0150
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0150
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0150
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0150
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0150
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0150
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0150
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0150
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0150
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0150
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0150
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0150
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0150
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0150
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0150
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0150
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0150
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0150
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0150
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0150
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0150
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0155
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0155
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0155
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0155
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0155
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0155
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0155
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0155
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0155
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0155
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0155
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0155
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0155
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0155
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0155
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0155
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0155
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0155
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0155
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0155
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0155
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0155
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0155
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0155
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0155
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0155
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0155
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0155
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0155
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0155
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0160
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0160
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0160
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0160
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0160
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0160
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0160
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0160
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0160
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0160
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0160
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0160
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0160
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0160
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0160
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0160
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0160
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0160
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0160
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0160
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0160
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0160
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0160
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0160
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0160
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0160
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0160
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0160
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0160
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0160
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0160
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0160
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0160
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0160
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0165
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0165
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0165
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0165
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0165
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0165
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0165
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0165
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0165
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0165
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0165
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0165
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0165
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0165
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0165
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0165
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0165
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0165
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0165
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0165
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0165
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0165
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0165
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0165
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0165
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0165
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0165
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0165
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0165
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0170
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0170
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0170
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0170
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0170
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0170
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0170
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0170
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0170
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0170
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0170
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0170
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0170
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0170
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0170
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0170
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0170
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0170
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0170
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0170
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0170
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0170
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0170
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0170
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0170
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0170
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0170
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0170
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0175
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0175
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0175
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0175
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0175
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0175
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0175
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0175
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0175
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0175
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0175
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0175
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0175
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0175
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0175
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0175
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0175
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0175
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0175
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0175
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0175
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0175
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0175
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0175
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0175
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0180
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0180
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0180
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0180
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0180
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0180
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0180
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0180
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0180
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0180
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0180
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0180
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0180
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0180
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0180
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0180
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0180
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0180
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0180
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0180
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0180
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0180
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0180
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0180
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0180
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0180
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0180
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0180
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0180
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0185
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0185
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0185
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0185
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0185
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0185
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0185
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0185
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0185
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0185
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0185
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0185
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0185
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0185
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0185
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0185
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0185
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0185
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0185
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0185
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0185
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0185
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0185
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0190
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0190
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0190
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0190
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0190
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0190
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0190
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0190
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0190
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0190
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0190
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0190
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0190
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0190
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0190
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0190
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0190
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0190
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0190
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0190
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0190
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0190
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0190
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0190
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0190
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0190
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0190
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0190
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0190
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0190
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0190
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0195
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0195
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0195
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0195
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0195
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0195
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0195
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0195
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0195
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0195
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0195
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0195
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0195
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0195
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0195
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0195
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0195
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0195
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0195
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0195
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0195
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0195
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0195
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0195
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0195
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0195
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0200
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0200
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0200
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0200
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0200
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0200
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0200
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0200
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0200
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0200
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0200
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0200
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0200
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0200
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0200
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0200
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0200
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0200
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0200
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0200
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0200
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0200
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0200
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0200
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0200
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0200
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0200
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0200
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0200
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0200
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0200
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0205
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0205
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0205
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0205
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0205
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0205
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0205
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0205
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0205
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0205
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0205
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0205
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0205
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0205
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0205
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0205
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0205
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0205
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0210
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0210
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0210
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0210
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0210
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0210
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0210
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0210
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0210
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0210
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0210
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0210
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0210
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0210
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0210
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0210
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0210
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0210
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0210
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0210
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0210
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0210
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0210
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0210
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0210
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0210
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0210
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0210
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0215
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0215
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0215
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0215
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0215
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0215
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0215
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0215
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0215
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0215
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0215
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0215
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0215
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0215
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0215
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0215
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0215
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0215
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0215
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0215
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0215
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0215
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0215
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0215
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0215
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0215
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0215
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0215
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0215
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0215
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0215
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0215
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0215
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0215
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0215
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0215
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0215
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0215
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0215
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0215
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0215
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0215
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0215
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0220
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0220
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0220
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0220
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0220
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0220
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0220
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0220
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0220
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0220
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0220
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0220
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0220
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0220
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0220
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0220
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0220
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0220
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0220
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0220
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0220
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0220
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0220
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0220
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0220
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0220
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0220
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0220
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0220
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0220
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0220
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0225
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0225
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0225
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0225
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0225
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0225
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0225
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0225
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0225
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0225
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0225
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0225
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0225
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0225
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0225
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0225
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0225
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0225
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0225
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0225
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0225
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0225
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0225
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0225
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0225
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0225
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0225
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0225
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0225
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0225
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0225
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0225
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0225
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0225
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0225
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0230
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0230
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0230
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0230
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0230
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0230
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0230
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0230
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0230
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0230
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0230
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0230
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0230
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0230
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0230
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0230
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0230
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0230
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0230
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0230
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0230
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0230
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0230
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0230
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0230
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0230
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0230
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0230
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0230
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0230
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0230
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0230
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0230
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0230
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0230
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0230
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0230
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0230
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0230
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0230
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0230
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0230
http://refhub.elsevier.com/S1440-2440(18)30325-6/sbref0230

	Injury prevention strategies specific to pre-elite athletes competing in Olympic and professional sports — A systematic re...
	1 Introduction
	2 Methods
	3 Results
	4 Discussion
	5 Conclusion
	What is already known?
	What are the new findings?
	Funding
	Acknowledgment
	Appendix A Supplementary data
	References


