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ABSTRACT

One of the most common sports injuries is the anterior cruciate ligament (ACL)
injury. So far, research has supported the positive effect of training instructions based on an external
focus of attention, but no study has been conducted on the effect of a holistic focus of attention in ACL
injury prevention. This study aims to compare the effects of holistic and external focus of attention on
single-leg jump length and knee flexion range of motion (ROM) of female athletes at risk of ACL injury.
[VETTLE This is a quasi-experimental study. Thirteen female athletes prone to ACL injury (diagnosed the
by Tuck jump test) with a mean age of 23.77+4.42 years were selected purposefully. They performed
three jumps under each instruction condition (control, external focus, and holistic focus) and nine jumps
in total. The single-leg hop test was used to assess the jumping performance of the participants. The
effect of the order of conditions was controlled by counterbalancing. Thus, after three jumps in the
control condition, group 1 first performed three jumps under the holistic-focus condition and then three
jumps under the external-focus condition, while group 2 performed the jumps in the reversed order.
Data analysis was performed using repeated measures ANOVA, followed by pairwise comparisons using
the Bonferroni test. P<0.05 was considered statistically significant.
ST According to the results of ANOVA, the effect of the focus of attention on the jump distance and
knee flexion ROM was significant (P=0.001, P<0.0001, respectively). The pairwise comparisons showed
that the jump distance and knee flexion ROM under the external-focus condition were significantly
higher than under the control condition (P=0.002), but there was no significant difference between the
external- and holistic-focus conditions in the jump distance (P=0.622) and knee flexion ROM (P=0.965).
The difference in the jump distance between holistic-focus and control conditions was not significant
(P=0.078), but the knee flexion ROM was significantly higher under the holistic-focus condition than
under the control attention (P=0.001).
5 It seems that the instructions using the external or holistic focus of attention can increase
Received: 15 Sep 2024 © knee flexion ROM, and the external-focus instructions can increase the single-leg jump performance in
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Extended Abstract
Introduction

nterior cruciate ligament (ACL) injuries

can have a profound effect on the physi-

cal, mental and sports performance of ath-

letes [1]. Although the overall rate of ACL

injuries is higher in men, the relative risk
of ACL injuries in women is 2-8 times higher than in men
due to more participation in contact and team sports [8,
9]. A potential limitation in current ACL injury prevention
programs may be the lack of transfer of conscious and op-
timal motor strategies rehearsed during training sessions
to automatic movements required for athletic activities
and unexpected events on the field [17]. The studies have
shown that the immediate effects of the focus of attention,
when used in each training session, may also be effective
in increasing lower limb strength in the long term. The
results of studies have supported the positive effects of the
external focus (EF) of attention (attention to the effects
of the movement) on motor performance [28]. A system-
atic review suggested that the EF of attention leads to im-
proved motor performance and the quality of movements
compared to the internal focus of attention (attention to
the production of body movements) [29]. A new focus
of attention type is the holistic focus of attention [26]. In
2023, Zhuravleva et al. compared the immediate effect of
holistic, external and internal focus of attention in female
track and field athletes and found that holistic focus of at-
tention significantly increased the distance of the standing
long jump and the underhand shot throw [30, 31]. There
are limited studies on the positive effects of a holistic fo-
cus of attention on learning several athletic movements.
No study has been conducted on the effects of a holistic
focus of attention on injury prevention; Therefore, this
study aimed to investigate the immediate effects of in-
structions using holistic and EF of attention on single-leg
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jump length and knee flexion range of motion (ROM) of
female athletes prone to ACL injury.

Materials and Methods

In this quasi-experimental study, 13 active female physi-
cal education students (mean age: 23.77+4.42 years), who
were at risk of ACL injury were included using a purpo-
sive sampling method. The sample size was determined
using G"Power software, version 3.1.9.7. The inclusion
criteria were being at risk of ACL injury based on a score
>6 in the tuck jump test [32, 33], two years of regular
sports activity and no history of lower limb injury and
postural abnormalities. The exclusion criteria were pain
and the unwillingness to continue cooperation. Figure 1
shows the study protocol.

Each subject was equipped with 4 reflective markers on
the greater trochanter, lateral epicondyle of the femur, lat-
eral malleus, and the base of the fifth metatarsal. After a
5-minute warm-up session and identification of the domi-
nant leg, the participants received general instructions for
the single-leg hop test [15, 34, 35]. The first jump was
performed as a trial. Then, participants performed three
jumps under each condition with the defined instructions
(Table 1). For counterbalancing, the participants were
initially placed in the control condition. Then, half of the
participants were randomly placed in the holistic focus
(HF) condition and then in the EF condition and the rest
were placed in a reverse order. To analyze the tuck jumps,
the performance of the participants was video recorded
and analyzed from sagittal and frontal views. The knee
ROM was calculated as the difference in knee flexion at
the initial contact and maximum flexion in Kinovea soft-
ware, version 2023.1.2. Data analysis was performed us-
ing repeated measures ANOVA, considering P<0.05 as
statistically significant.
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Table 1. Instructions for the focus of attention

Condition Instructions
Control No instruction
EF As you jump, focus on getting as close to the orange cone as possible
HF Focus on jumping as far as possible with maximum explosiveness
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Table 2. Results of pairwise comparisons using the Bonferroni test

Variables Condition | Condition J Mean Difference (I-J) SE P
Control HF -6.167 243 0.078
Jump distance Control EF -8.628 1.893 0.002
HF EF -2.462 1.847 0.622
Control HF -4.36 0.858 0.001
Knee flexion ROM Control EF -5.588 1.251 0.002
HF EF -1.228 1.187 0.965

Scientific Journal of
Rehabilitation Medicine

Results tion on the jump distance (F(2_24)=9.188; P=0.001, h? =
0.434) and knee flexion ROM (F (224):13.939, P<0.001,

Figures 2 and 3 show the jump distance and knee flexion h>=0.537) were significant. Pairwise comparisons (Table
ROM of the participants in different conditions. Based on 2) showed that the jump distance in the EF condition was
the results of ANOVA, the effects of the focus of atten- significantly greater than in the control condition and
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Figure 3. The mean knee flexion ROM in three different conditions

there was no significant difference between other condi-
tions. The knee flexion ROM in the EF and HF conditions
was significantly higher than in the control condition and
there was no significant difference between the EF and
HF conditions.

Conclusion

The eternal-focus instructional strategy can increase
single-leg jump distance and knee flexion ROM in fe-
male athletes prone to ACL injury. It is recommended that
coaches and practitioners use these instructions in their
training. Although the holistic-focus instructional strat-
egy also improved knee flexion ROM, further research is
needed to make a definitive conclusion about the applica-
tion of these strategies in ACL injury prevention.
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6.Anterior Cruciate Ligament Reconstruction (ACLR)
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10. Counterbalancing
11. External Focus (EF)
12. Holistic Focus (HF)
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7. Sagittal
8. Frontal
9. Kinovea
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13. Body Mass Index (BMI)
14. Shapiro-Wilk Test
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15. Flexion range of motion
16. Counter movement jump
17. Single leg hop

ACL Gl 31 5y 33 IS 293 S 31 201500 9 B (ot il 155


http://medrehab.sbmu.ac.ir/
https://ut.ac.ir/fa
https://ut.ac.ir/fa

¥ oylows MY 090 NFeY LT 9 s

Sl o>

2 G sedlpl oy 65850 dlu, 5l ad)Sy alie o)l
QSUAJ‘Q"" L}“"b)" ‘L‘:’>)L9‘ g_:lS).> 9 L,’..»L.mw.w‘ °5)f
el §) o (a8 wisSamat 5 bl co g5 oKl ¢ jisS
ng)L?d ‘g_';:JS‘) 9 (P LS‘LQU»PU )é A_,’.]LA) o.b..Su,uL’
e i 3l o o 35 b olSiils el 2
‘:’@M’ “93&5)1.&0

Sy 5 i allie ol (gilooslol o Sty ples
ouals
&lo o)l

55 gdlie 5 allio Lyl S e

455 5 ol 5559 ple 5 (s L 0aSls

S0 ya8 g Sas wilatils o8 i guams ol o aS Shgmasls
D9 s

ACL Gl 31 (58l 33 (IS 4295 (938 31 21502 g 3> (sodl il 1505



http://medrehab.sbmu.ac.ir/
https://kish.ut.ac.ir/
https://kish.ut.ac.ir/
https://ut.ac.ir/fa

References

[1] Benjaminse A, Holden S, Myer GD. ACL rupture is a sin-
gle leg injury but a double leg problem: Too much focus on
'symmetry' alone and that's not enough! British Journal of
Sports Medicine. 2018; 52(16):1029-30. [DOI:10.1136/bjs-
ports-2017-098502] [PMID]

[2] Majewski M, Susanne H, Klaus S. Epidemiology of athletic
knee injuries: A 10-year study. The Knee. 2006; 13(3):184-8.
[DOI:10.1016/j.knee.2006.01.005] [PMID]

[3] Abram SGF, Price AJ, Judge A, Beard DJ. Anterior cruciate liga-
ment (ACL) reconstruction and meniscal repair rates have both
increased in the past 20 years in England: Hospital statistics
from 1997 to 2017. British Journal of Sports Medicine. 2020;
54(5):286-91. [DOI:10.1136/bjsports-2018-100195] [PMID]

[4] Gokeler A, Benjaminse A, Welling W, Alferink M, Eppinga P, Ot-
ten B. The effects of attentional focus on jump performance
and knee joint kinematics in patients after ACL reconstruction.
Physical Therapy in Sport. 2015; 16(2):114-20. [DOI:10.1016/.
ptsp.2014.06.002] [PMID]

[5] Wu WF, Porter JM, Brown LE. Effect of attentional focus strat-
egies on peak force and performance in the standing long
jump. Journal of Strength and Conditioning Research. 2012;
26(5):1226-31. [DOI:10.1519/JSC.0b013e318231ab61] [PMID]

[6] Blackburn JT, Padua DA. Influence of trunk flexion on hip and
knee joint kinematics during a controlled drop landing. Clini-
cal Biomechanics. 2008; 23(3):313-9. [DOI:10.1016/j.clinbio-
mech.2007.10.003] [PMID]

[7] Grooms DR, Onate JA. Neuroscience application to noncontact
anterior cruciate ligament injury prevention. Sports Health.
2016; 8(2):149-52. [DOI:10.1177/1941738115619164] [PMID]

[8] Ardern CL, Ekas G, Grindem H, Moksnes H, Anderson A, Cho-
tel F, et al. 2018 international olympic committee consensus
statement on prevention, diagnosis and management of pae-
diatric anterior cruciate ligament (ACL) injuries. Knee Surgery,
Sports Traumatology, Arthroscopy. 2018; 26(4):989-1010.
[DOI:10.1007/500167-018-4865-y] [PMID]

[9] Montalvo AM, Schneider DK, Yut L, Webster KE, Beynnon B,
Kocher MS, et al. "What's my risk of sustaining an ACL injury
while playing sports?" A systematic review with meta-analy-
sis. British Journal of Sports Medicine. 2019; 53(16):1003-12.
[DOI:10.1136/bjsports-2016-096274] [PMID]

[10] Garcia-Luna MA, Cortell-Tormo JM, Garcia-Jaén M, Ortega-
Navarro M, Tortosa-Martinez J. Acute effects of acl injury-pre-
vention warm-up and soccer-specific fatigue protocol on dy-
namic knee valgus in youth male soccer players. International
Journal of Environmental Research and Public Health. 2020;
17(15):5608. [DOI:10.3390/ijerph17155608] [PMID]

[11] Mohammadi H, Daneshmandi H, Alizadeh MH, Shamsima-
jlan A. [The effect of ACL intervention programs on the im-
provement of neuromuscular deficiencies and reducing the
incidence of ACL injury (A review article) (Persian)]. The Sci-
entific Journal of Rehabilitation Medicine. 2015; 4(2):159-69.
[DOI:10.22037/jrm.2015.1100037]

Scientific Journal of

[12] Gheidi N, Sadeghi H. [ACL injury prevention programs due
to intrinsic and modifiable risk factors in female Athletes (Per-
sian)]. The Scientific Journal of Rehabilitation Medicine. 2014;
3(3):89-108. [DOI:10.22037/jrm.2014.1100080]

[13] Santello M. Review of motor control mechanisms underlying
impact absorption from falls. Gait & Posture. 2005; 21(1):85-
94. [DOI:10.1016/j.gaitpost.2004.01.005] [PMID]

[14] Markolf KL, Burchfield DM, Shapiro MM, Shepard MF, Finer-
man GA, Slauterbeck JL. Combined knee loading states that
generate high anterior cruciate ligament forces. Journal of
Orthopaedic Research. 1995; 13(6):930-5. [DOI:10.1002/
jor.1100130618] [PMID]

[15] Wilk KE, Macrina LC, Cain EL, Dugas JR, Andrews JR. Recent
advances in the rehabilitation of anterior cruciate ligament in-
juries. The Journal of Orthopaedic and Sports Physical Therapy.
2012; 42(3):153-71. [DOI:10.2519/jospt.2012.3741] [PMID]

[16] Almonroeder TG, Kernozek T, Cobb S, Slavens B, Wang J, Hud-
dleston W. Divided attention during cutting influences lower
extremity mechanics in female athletes. Sports Biomechanics.
2019; 18(3):264-76. [DOI:10.1080/14763141.2017.1391327]
[PMID]

[17] Benjaminse A, Gokeler A, Dowling AV, Faigenbaum A, Ford
KR, Hewett TE, et al. Optimization of the anterior cruciate liga-
ment injury prevention paradigm: Novel feedback techniques
to enhance motor learning and reduce injury risk. The Journal
of Orthopaedic and Sports Physical Therapy. 2015; 45(3):170-
82. [DOI:10.2519/jospt.2015.4986] [PMID]

[18] Schmidt RA, Lee TD, Winstein C, Wulf G, Zelaznik HN. Motor
control and learning: A behavioral emphasis. Champaign: Hu-
man kinetics; 2018. [Link]

[19] Benjaminse A, Otten B, Gokeler A, Diercks RL, Lemmink
KAPM. Motor learning strategies in basketball players and
its implications for ACL injury prevention: A randomized con-
trolled trial. Knee Surgery, Sports Traumatology, Arthroscopy.
2017;  25(8):2365-76.  [DO0I:10.1007/s00167-015-3727-0]
[PMID]

[20] Gokeler A, Benjaminse A, Hewett TE, Paterno MV, Ford KR,
Otten E, et al. Feedback techniques to target functional defi-
cits following anterior cruciate ligament reconstruction: Im-
plications for motor control and reduction of second injury
risk. Sports Medicine . 2013; 43(11):1065-74. [DOI:10.1007/
s40279-013-0095-0] [PMID]

[21] Mandelbaum BR, Silvers HJ, Watanabe DS, Knarr JF, Thom-
as SD, Griffin LY, et al. Effectiveness of a neuromuscular and
proprioceptive training program in preventing anterior cruci-
ate ligament injuries in female athletes: 2-year follow-up. The
American Journal of Sports Medicine. 2005; 33(7):1003-10.
[DOI:10.1177/0363546504272261] [PMID]

[22] Suzuki T, Hashidate H, Yatsunami M. Immediate effects of ver-
bal instructions with internal focus of attention and external
focus of attention on forward reach movement while stand-
ing. Journal of Physical Therapy Science. 2023; 35(11):738-42.
[DOI:10.1589/jpts.35.738] [PMID]

[23] Wulf G, Prinz W. Directing attention to movement effects

enhances learning: A review. Psychonomic Bulletin & Review.
2001; 8(4):648-60. [DOI:10.3758/BF03196201] [PMID]

Ebrahimi Hagh Z, et al. Effect of Holistic Focus of Attention on Performance of Athletes Prone to ACL Injury. Sci J Rehab Med. 2024; 13(4):812-829.


http://medrehab.sbmu.ac.ir/issue_1066_1067.html
https://doi.org/10.1136/bjsports-2017-098502
https://doi.org/10.1136/bjsports-2017-098502
https://www.ncbi.nlm.nih.gov/pubmed/29519886
https://doi.org/10.1016/j.knee.2006.01.005
https://www.ncbi.nlm.nih.gov/pubmed/16603363
https://doi.org/10.1136/bjsports-2018-100195
https://www.ncbi.nlm.nih.gov/pubmed/30661013
https://doi.org/10.1016/j.ptsp.2014.06.002
https://doi.org/10.1016/j.ptsp.2014.06.002
https://www.ncbi.nlm.nih.gov/pubmed/25443228
https://doi.org/10.1519/JSC.0b013e318231ab61
https://www.ncbi.nlm.nih.gov/pubmed/22082793
https://doi.org/10.1016/j.clinbiomech.2007.10.003
https://doi.org/10.1016/j.clinbiomech.2007.10.003
https://www.ncbi.nlm.nih.gov/pubmed/18037546
https://doi.org/10.1177/1941738115619164
https://www.ncbi.nlm.nih.gov/pubmed/26608453
https://doi.org/10.1007/s00167-018-4865-y
https://pubmed.ncbi.nlm.nih.gov/29455243/
https://doi.org/10.1136/bjsports-2016-096274
https://www.ncbi.nlm.nih.gov/pubmed/29514822
https://doi.org/10.3390/ijerph17155608
https://www.ncbi.nlm.nih.gov/pubmed/32759692
https://medrehab.sbmu.ac.ir/article_1100037_en.html
https://medrehab.sbmu.ac.ir/article_1100080_en.html
https://doi.org/10.1016/j.gaitpost.2004.01.005
https://www.ncbi.nlm.nih.gov/pubmed/15536038
https://doi.org/10.1002/jor.1100130618
https://doi.org/10.1002/jor.1100130618
https://www.ncbi.nlm.nih.gov/pubmed/8544031
https://doi.org/10.2519/jospt.2012.3741
https://www.ncbi.nlm.nih.gov/pubmed/22382825
https://doi.org/10.1080/14763141.2017.1391327
https://www.ncbi.nlm.nih.gov/pubmed/29129134
https://doi.org/10.2519/jospt.2015.4986
https://www.ncbi.nlm.nih.gov/pubmed/25627151
https://books.google.com/books?hl=en&lr=&id=EvJ6DwAAQBAJ&oi=fnd&pg=PR1&dq=Schmidt+RA,+Lee+TD,+Winstein+C,+Wulf+G,+Zelaznik+HN.+Motor+control+and+learning:+A+behavioral+emphasis.+Human+kinetics%3B+2018.&ots=k6DmdCp8LF&sig=27AoRJr6Mv6DtfIIXf7uJh9KOSk#v=onepage&q=Schmidt%20RA%2C%20Lee%20TD%2C%20Winstein%20C%2C%20Wulf%20G%2C%20Zelaznik%20HN.%20Motor%20control%20and%20learning%3A%20A%20behavioral%20emphasis.%20Human%20kinetics%3B%202018.&f=false
https://doi.org/10.1007/s00167-015-3727-0
https://www.ncbi.nlm.nih.gov/pubmed/26259551
https://doi.org/10.1007/s40279-013-0095-0
https://doi.org/10.1007/s40279-013-0095-0
https://www.ncbi.nlm.nih.gov/pubmed/24062274
https://doi.org/10.1177/0363546504272261
https://www.ncbi.nlm.nih.gov/pubmed/15888716
https://doi.org/10.1589/jpts.35.738
https://www.ncbi.nlm.nih.gov/pubmed/37915454
https://doi.org/10.3758/BF03196201
https://www.ncbi.nlm.nih.gov/pubmed/11848583

Scientific Journal of

[24] Becker KA, Georges AF, Aiken CA. Considering a holistic fo-
cus of attention as an alternative to an external focus. Jour-
nal of Motor Learning and Development. 2019; 7(2):194-203.
[DOI:10.1123/jmld.2017-0065]

[25] Mullen R, Hardy L. Conscious processing and the process
goal paradox. Journal of Sport & Exercise Psychology. 2010;
32(3):275-97. [DOI:10.1123/jsep.32.3.275] [PMID]

[26] Hebert EP, Williams BM. Effects of three types of attentional
focus on standing long jump performance. Journal of Sport Be-
havior.2017; 40(2):156-70. [Link]

[27] Carson HJ, Collins D. The fourth dimension: A motoric per-
spective on the anxiety-performance relationship. Interna-
tional Review of Sport and Exercise Psychology. 2016; 9(1):1-
21.[DOI:10.1080/1750984X.2015.1072231] [PMID]

[28] Grgic J, Mikulic I, Mikulic P. Acute and long-term effects of at-
tentional focus strategies on muscular strength: A meta-anal-
ysis. Sports. 2021; 9(11):153. [DOI:10.3390/sports9110153]
[PMID]

[29] Benjaminse A, Welling W, Otten B, Gokeler A. Novel meth-
ods of instruction in ACL injury prevention programs, A sys-
tematic review. Physical Therapy in Sport. 2015; 16(2):176-86.
[DOI:10.1016/j.ptsp.2014.06.003] [PMID]

[30] Zhuravleva TA, Aiken CA. Adopting a holistic focus of atten-
tion promotes adherence and improves performance in col-
lege track and field athletes. Human Movement Science. 2023;
88:103055. [DOI:10.1016/j.humov.2023.103055] [PMID]

[31] Zhuravleva T, Aiken CA, Becker KA, Lin PC, Sampson JJ. The
use of a holistic focus of attention to improve standing long
jump performance among NCAA track and field athletes.
International Journal of Sports Science & Coaching. 2023;
18(4):1074-81. [DOI:10.1177/17479541231178981]

[32] Fox AS, Bonacci J, McLean SG, Spittle M, Saunders N. A sys-
tematic evaluation of field-based screening methods for the
assessment of anterior cruciate ligament (ACL) injury risk.
Sports Medicine. 2016; 46(5):715-35 [DOI:10.1007/s40279-
015-0443-3] [PMID]

[33] Sabet S, Letafatkar A, Eftekhari F. [The effect of neuromus-
cular training on strength and motor performance in active
women with leg dominance deficit (Persian)]. Sport Sciences
and Health Research. 2018; 10(1):53-74. [DOI:10.22059/js-
med.2019.243654.853]

[34] Reid A, Birmingham TB, Stratford PW, Alcock GK, Giffin JR.
Hop testing provides a reliable and valid outcome measure
during rehabilitation after anterior cruciate ligament recon-
struction. Physical Therapy. 2007; 87(3):337-49. [DOI:10.2522/
ptj.20060143] [PMID]

[35] Myer GD, Martin LJr, Ford KR, Paterno MV, Schmitt LC, Heidt
RS Jr, et al. No association of time from surgery with functional
deficits in athletes after anterior cruciate ligament recon-
struction: Evidence for objective return-to-sport criteria. The
American Journal of Sports Medicine. 2012; 40(10):2256-63.
[DOI:10.1177/0363546512454656] [PMID]

[36] Herrington L, Myer GD, Munro A. Intra and inter-tester reli-
ability of the tuck jump assessment. Physical Therapy in Sport.
2013; 14(3):152-5. [DOI:10.1016/j.ptsp.2012.05.005] [PMID]

[37] Gokeler A, Dingenen B. Between-session and inter-rater
reliability of the modified tuck jump assessment in healthy
adult athletes. Physical Therapy in Sport. 2019; 37:10-14.
[DOI:10.1016/j.ptsp.2019.02.002] [PMID]

[38] Padua DA, Marshall SW, Boling MC, Thigpen CA, Garrett
WE Jr, Beutler Al. The landing error scoring system (LESS)
is a valid and reliable clinical assessment tool of jump-
landing biomechanics: The JUMP-ACL study. The Ameri-
can Journal of Sports Medicine. 2009; 37(10):1996-2002.
[DOI:10.1177/0363546509343200] [PMID]

[39] Monfort SM, Pradarelli JJ, Grooms DR, Hutchison KA, Onate
JA, Chaudhari AMW. Visual-spatial memory deficits are re-
lated to increased knee valgus angle during a sport-specific
sidestep cut. The American Journal of Sports Medicine. 2019;
47(6):1488-95. [DOI:10.1177/0363546519834544] [PMID]

[40] Myer GD, Brent JL, Ford KR, Hewett TE. Real-time assessment
and neuromuscular training feedback techniques to prevent
ACL injury in female athletes. Strength and Conditioning Jour-
nal. 2011; 33(3):21-35. [DOI:10.1519/SSC.0b013e318213afa8]
[PMID]

[41] Elias LJ, Bryden MP, Bulman-Fleming MB. Footedness is a bet-
ter predictor than is handedness of emotional lateralization.
Neuropsychologia. 1998; 36(1):37-43. [DOI:10.1016/S0028-
3932(97)00107-3] [PMID]

[42] Wulf G. Attentional focus and motor learning: A review of 15
years. International Review of Sport and Exercise Psychology.
2013; 6(1):77-104. [DOI:10.1080/1750984X.2012.723728]

[43] Kim T, Jimenez-Diaz J, Chen J. The effect of attentional focus
in balancing tasks: A systematic review with meta-analysis.
Journal of Human Sport and Exercise. 2017; 12(2):463-79.
[DOI:10.14198/jhse.2017.122.22]

[44] Asadi A, Farsi A, Abdoli B, Saemi E, Porter JM. Directing atten-
tion externally and self-controlled practice have similar effects
on motor skill performance. Journal of Motor Learning and
Development. 2019; 7(1):141-51. [DOI:10.1123/jml|d.2017-
0027]

[45] Makaruk H, Porter JM, Czaplicki A, Sadowski J, Sacewicz T.
The role of attentional focus in plyometric training. The Jour-
nal of Sports Medicine and Physical Fitness. 2012; 52(3):319-
27. [Link]

[46] Porter JM, Anton PM, Wikoff NM, Ostrowski JB. Instructing
skilled athletes to focus their attention externally at greater
distances enhances jumping performance. Journal of Strength
and Conditioning Research. 2013; 27(8):2073-8. [DOI:10.1519/
JSC.0b013e31827e1521] [PMID]

[47] Noroozi T, Saemi E, Doustan M, Singh H, Aiken CA. The ef-
fect of internal, external, and holistic focus of attention on
standing long jump performance in novice and skilled karate-
kas. European Journal of Sport Science. 2024; 24(7):930-937.
[DOI:10.1002/ejsc.12152] [PMID]

[48] Saemi E, Amo-Aghaei E, Moteshareie E, Yamada M. An
external focusing strategy was beneficial in experienced
children but not in novices: The effect of external focus, in-
ternal focus, and holistic attention strategies. International
Journal of Sports Science & Coaching. 2023, 18(4):1067-73.
[DOI:10.1177/17479541221104158]

Ebrahimi Hagh Z, et al. Effect of Holistic Focus of Attention on Performance of Athletes Prone to ACL Injury. Sci J Rehab Med. 2024; 13(4):812-829.


http://medrehab.sbmu.ac.ir/issue_1066_1067.html
https://doi.org/10.1123/jmld.2017-0065
https://doi.org/10.1123/jsep.32.3.275
https://www.ncbi.nlm.nih.gov/pubmed/20587818
https://www.researchgate.net/profile/Edward-Hebert/publication/317350761_Effects_of_Three_Types_of_Attentional_Focus_on_Standing_Long_Jump_Performance/links/5935ac060f7e9beee7e2cdc2/Effects-of-Three-Types-of-Attentional-Focus-on-Standing-Long-Jump-Performance.pdf
https://doi.org/10.1080/1750984X.2015.1072231
https://www.ncbi.nlm.nih.gov/pubmed/26692896
https://doi.org/10.3390/sports9110153
https://www.ncbi.nlm.nih.gov/pubmed/34822352
https://doi.org/10.1016/j.ptsp.2014.06.003
https://www.ncbi.nlm.nih.gov/pubmed/25042094
https://doi.org/10.1016/j.humov.2023.103055
https://www.ncbi.nlm.nih.gov/pubmed/36638692
https://doi.org/10.1177/17479541231178981
https://doi.org/10.1007/s40279-015-0443-3
https://doi.org/10.1007/s40279-015-0443-3
https://www.ncbi.nlm.nih.gov/pubmed/26626070
https://sshr.ut.ac.ir/article_72243.html
https://doi.org/10.2522/ptj.20060143
https://doi.org/10.2522/ptj.20060143
https://www.ncbi.nlm.nih.gov/pubmed/17311886
https://doi.org/10.1177/0363546512454656
https://www.ncbi.nlm.nih.gov/pubmed/22879403
https://doi.org/10.1016/j.ptsp.2012.05.005
https://www.ncbi.nlm.nih.gov/pubmed/23084318
https://doi.org/10.1016/j.ptsp.2019.02.002
https://www.ncbi.nlm.nih.gov/pubmed/30785008
https://doi.org/10.1177/0363546509343200
https://www.ncbi.nlm.nih.gov/pubmed/19726623
https://doi.org/10.1177/0363546519834544
https://www.ncbi.nlm.nih.gov/pubmed/30986095
https://www.ncbi.nlm.nih.gov/pubmed/31505438
https://doi.org/10.21859/ajcm.25.3.142
https://doi.org/10.1016/S0028-3932(97)00107-3
https://doi.org/10.1016/S0028-3932(97)00107-3
https://www.ncbi.nlm.nih.gov/pubmed/9533385
https://doi.org/10.1080/1750984X.2012.723728
https://sponet.de/Record/4045026
https://doi.org/10.1123/jmld.2017-0027
https://doi.org/10.1123/jmld.2017-0027
https://d1wqtxts1xzle7.cloudfront.net/54145593/The_role_of_attentional_focus_in_plyomet20170815-2806-egl5xc-libre.pdf?1502797418=&response-content-disposition=inline%3B+filename%3DThe_role_of_attentional_focus_in_plyomet.pdf&Expires=1733322382&Signature=MadK0mF4jARg1d31HjP9YR0uFznQ-MGgK0URIUbzrUjY4I-QI-~EGdjPz2aaRzKhERQHkfD-FBg~bHehwkH~vx6X3ekmOJEc23ypCcfaWT48Scsawv0GNYBkSLjnNAo-~NGqmynKX2iVVcje9kZrJ6MfhOWn4303defRlHDuRK9382mHRmgvF4tzyeRVKsxNacTWjCTua~7VU-Bq9tFN82cDZL84npgZM0JOT4LFaSuvUx47CyLuoL9k826y268OCorzDwVwthAX1JMSitqXi1Y62~QHneeM7xi~dmEGodyTje9nwC4RPEDNR--qRnZuEC2K50xqnaZ8aEM56QzMSA__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://doi.org/10.1519/JSC.0b013e31827e1521
https://doi.org/10.1519/JSC.0b013e31827e1521
https://www.ncbi.nlm.nih.gov/pubmed/23222082
https://doi.org/10.1002/ejsc.12152
https://www.ncbi.nlm.nih.gov/pubmed/38956799
https://doi.org/10.1177/17479541221104158

Sep & Oct 2024. Volume 13. Num 4

[49] llle A, Selin I, Do MC, Thon B. Attentional focus effects on
sprint start performance as a function of skill level. Journal of
Sports Sciences. 2013; 31(15):1705-12. [DOI:10.1080/026404
14.2013.797097] [PMID]

[50] Porter JM, Anton PM, Wu WF. Increasing the distance of
an external focus of attention enhances standing long jump
performance. Journal of Strength and Conditioning Research.
2012; 26(9):2389-93. [D0I:10.1519/JSC.0b013e31823f275¢]
[PMID]

[51] Saemi E, Abdoli B, Farsi A, Sanjari MA. The interaction of ex-
ternal/internal and relevant/irrelevant attentional focus on
skilled performance: The mediation role of visual information.
Medicina Dello Sport. 2017; 70(4):419-29. [DOI:10.23736/
S0025-7826.16.02951-3]

[52] Shooli M, Saemi E, Boushehri NS, Seifourian M, Simpson T. Ef-
fects of self-controlled practice and focus of attention on free
throw accuracy: Exploring optimal theory among skilled bas-
ketball players. Human Movement Science. 2024; 94:103187.
[DOI:10.1016/j.humov.2024.103187] [PMID]

[53] Wulf G, Su J. An external focus of attention enhances golf
shot accuracy in beginners and experts. Research Quarterly
for Exercise and Sport. 2007; 78(4):384-9. [DOI:10.1080/0270
1367.2007.10599436] [PMID]

[54] Abdollahipour R, Nieto MP, Psotta R, Wulf G. External focus
of attention and autonomy support have additive benefits for
motor performance in children. Psychology of Sport and Exer-
cise. 2017; 32:17-24. [DOI:10.1016/j.psychsport.2017.05.004]

[55] Abedanzadeh R, Becker K, Mousavi SMR. Both a holistic and
external focus of attention enhance the learning of a badmin-
ton short serve. Psychological Research. 2022; 86(1):141-9.
[DOI:10.1007/s00426-021-01475-9] [PMID]

[56] Asadi A, Saeedpour-Parizi MR, Aiken CA, Jahanbani Z,
Houminiyan Sharif Abadi D, Simpson T, et al. Effects of at-
tentional focus and cognitive load on novice dart throwing:
Evidence from quiet eye duration and pupillary responses.
Human Movement Science. 2022; 86:103015. [DOI:10.1016/j.
humov.2022.103015] [PMID]

[57] Lohse KR, Sherwood DE, Healy AF. On the advantage of an ex-
ternal focus of attention: A benefit to learning or performance?
Human Movement Science. 2014; 33:120-34. [DOI:10.1016/j.
humov.2013.07.022] [PMID]

[58] Palmer KK, Matsuyama AL, Irwin JM, Porter JM, Robinson LE.
The effect of attentional focus cues on object control perfor-
mance in elementary children. Physical Education and Sport
Pedagogy. 2017; 22(6):580-8. [DOI:10.1080/17408989.2017.
1294667]

[59] Comyns TM, Brady CJ, Molloy J. Effect of attentional focus
strategies on the biomechanical performance of the drop
jump. Journal of Strength and Conditioning Research. 2019;
33(3):626-32. [DOI:10.1519/JSC.0000000000003009] [PMID]

[60] Chua LK, Jimenez-Diaz J, Lewthwaite R, Kim T, Wulf G. Superi-
ority of external attentional focus for motor performance and
learning: Systematic reviews and meta-analyses. Psychologi-
cal Bulletin. 2021; 147(6):618-45. [DOI:10.1037/bul0000335]
[PMID]

Scientific Journal of
Rehabilitation Medicine

[61] Wulf G, McNevin N, Shea CH. The automaticity of com-
plex motor skill learning as a function of attentional focus.
The Quarterly Journal of Experimental Psychology. 2001;
54(4):1143-54. [DOI:10.1080/713756012] [PMID]

[62] Kuhn'Y, Keller M, Ruffieux J, Taube W. Intracortical inhibition
within the primary motor cortex can be modulated by chang-
ing the focus of attention. Journal of Visualized Experiments.
2017;127:e55771. [DOI:10.3791/55771]

Ebrahimi Hagh Z, et al. Effect of Holistic Focus of Attention on Performance of Athletes Prone to ACL Injury. Sci J Rehab Med. 2024; 13(4):812-829.



http://medrehab.sbmu.ac.ir/issue_1066_1067.html
https://doi.org/10.1080/02640414.2013.797097
https://doi.org/10.1080/02640414.2013.797097
https://pubmed.ncbi.nlm.nih.gov/23710928/
https://doi.org/10.1519/JSC.0b013e31823f275c
https://www.ncbi.nlm.nih.gov/pubmed/22067252
https://doi.org/10.23736/S0025-7826.16.02951-3
https://doi.org/10.23736/S0025-7826.16.02951-3
https://doi.org/10.1016/j.humov.2024.103187
https://www.ncbi.nlm.nih.gov/pubmed/38330629
https://doi.org/10.1080/02701367.2007.10599436
https://doi.org/10.1080/02701367.2007.10599436
https://www.ncbi.nlm.nih.gov/pubmed/17941543
https://doi.org/10.1016/j.psychsport.2017.05.004
https://doi.org/10.1007/s00426-021-01475-9
https://www.ncbi.nlm.nih.gov/pubmed/33495909
https://doi.org/10.1016/j.humov.2022.103015
https://doi.org/10.1016/j.humov.2022.103015
https://www.ncbi.nlm.nih.gov/pubmed/36242826
https://doi.org/10.1016/j.humov.2013.07.022
https://doi.org/10.1016/j.humov.2013.07.022
https://www.ncbi.nlm.nih.gov/pubmed/24060228
https://doi.org/10.1080/17408989.2017.1294667
https://doi.org/10.1080/17408989.2017.1294667
https://doi.org/10.1519/JSC.0000000000003009
https://www.ncbi.nlm.nih.gov/pubmed/30789857
https://doi.org/10.1037/bul0000335
https://www.ncbi.nlm.nih.gov/pubmed/34843301
https://doi.org/10.1080/713756012
https://www.ncbi.nlm.nih.gov/pubmed/11765737
https://doi.org/10.3791/55771

