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ABSTRACT

Aim: Generalized Joint Hypermobility (GJH) 1s suggested as a contributing factor for injuries
in young athletes and adults. It is presumed that GJH causes decreased joint stability, thereby
increasing the risk of joint and soft tissue injuries during sports activities. The aim of this
study was to determine the correlation between the hypermobility rate (using the Beighton's
modification of the Carter-Wilkinson criteria of hypermobility) in gymnasts and injury rate,
during the period of one year.

Methods: This study observed 24 artistic gymnasts (11-26 years old), members of Qatar
National Team in artistic gymnastics. We examined the Beighton joint hypermobility screen
and a seasonal injury survey. The gymnasts characteristics (age, gender) and gymnastics
characteristics (training per day and number of years in training artistic nastics) and its’
relations to injury rate were also included. %

Results: The most common injury was the lower back pain mjury owgd by knee,
shoulder, hip and ankle injuries. We found strong correlation of number of years gymnastics
training and injury rate (p<0.001). There is no significant correlatlon in the nﬁmﬁﬁers of hours
training during one week and hypermobility score to numbers of i 1nJurles >0.05).
Conclusion: According to this study there is no correlation between GJH rate and injury rate
in artistic gymnasts in Qatar. Total training period in gymnasncs ha\fe@rea‘[er contribution in

injury rate. / Q SN\
/ y
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Introduction

Flexibility is an important component of physical fitness related with sport
performance' and various health outcomes.” However, hypermobility in joihts may be a

recognized feature of many heritable disorders of connective tissue.’ y/permoblle joint is

the one whose range of motion exceeds normal limits, considering ﬂie age, ex, ﬁnd ethnicity

of young athlete.* General joint hypermobility (GJH) occurs most often 1n%h11dren and
diminishes during growth.* GJH decreases in chlldren around 9 to- 1\2 years of age, again
increases in adolescent girls (around the age of fars) and ﬁeereases in both sexes after
maturation.” It was suggested that the peak at%% Qﬁescent girls is due to release of

the relaxin hormone.” Because of dlfj/e??\t study CQI‘i@IfIOI’lS and definitions, the prevalence

of GJH in published reports Vagés fro\i%/tp A) mﬂadiﬂts and 2% to 55% in children.®
\/ /s c’\ N

Q & & N

Children w1th é(H have g%feiﬁ poés\biﬁty to increase the incidence of joint
dislocations, sub ns osoft tkg\ue\ \mjourlées\ /pamful joints syndromes and degenerative
disorders.*’ M@ @kh hgr me;}lence of joint sprain is observed in individuals with
GJH.* On th Xlther smle“ GJH can have some performance advantage in some sports, like in
gymnastics and baﬂet in which excessive range of motion is preferable.® Gymnastics’ rules,
interpretations and fashions change rapidly and systematically. ° Accordingly, there is a
considerable increase in fitness demands following the progressive rules changes. Extreme

ranges of motion performed by gymnasts have produced reactionary debate among

physicians, fans, coaches, athletes, parents and scientists.'”!? There is no clear consensus on
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the advantages of GJH or association with increased injury risk. However, it appears

important to identify GJH in children and athletes."

Findings in the current literature are inconclusive. Moreover, there is a marked
difference between contact and other sporting activities concerning the risk of injury related
to type of sport .° While one study showed advantage of GJH for gymnasts,® several other
studies showed strong association of GJH with a higher risk of injury.'*'® In one study of
male first division club rugby players '’ GJH was related to an increase in %ry rate. In
a study of junior netball players, Smith et al.” observed a relationship b the proportion

of players who sustained an injury and the Beighton hypermo‘ core.@e authors

concluded that GJH is associated significantly with an increased ncide@'of injuries in

these athletes. Recently a cohort study of a sample eliteé§@professional soccer
<

players from an English Premier League @xo deence that hypermobile

participants had a higher incidence of injuri ere ¢ likely to experience a severe

injury, experience a recurrence of in. er the .\e-' ,a ss more days of training and

matches.'® A recent meta-anal ey@w@ that for those with GJH, there is a

significantly increased r

:! injury t& é%na@%%ng participation in contact sports, which

wkle. & s& showed contradictory results. Kujala et al."”

and Hopper et‘ab?” found a\i\' lence of injury in hypermobile people. Krivickas

was not the case wq

and Feinbe found éi;iﬁcant association between tight ligaments and an increased rate
of injury in the &@f male athletes but not among women. Furthermore, Decoster et al.'*
found no significant difference in overall injury rates between hypermobile and
nonhypermobile lacrosse players. In addition, Collinge and Simmonds®* found similar injury
rates in both hypermobile and nonhypermobile male professional soccer players. Conflicting

: 15,23 15,23
evidence were also reported among ballet dancers > . >
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Findings in the current literature are inconclusive as to whether the risk of lower limb
joint injury during sport is greater in hypermobile participants compared with their
nonhypermobile peers. Generalized joint hypermobility may indeed be protective against
injury in some limited contact and noncontact sports; Although findings seem to be
unhelpful, one cannot argue about specificity in the movement patterns in gymnastics and
how this impact the probability of injuries in specific joints. Based on clinical experience
and the fact that there is no clear link between flexibility and gymnastics injury} the rational
for this is to provide a basis for exploring relationships betwee neralized joint
hypermobility and injuries in gymnastics. Having in mind t of injury
prevention, it is important to recognize any conditions that gould contri @ injuries in

sport. According to complex nature of joint hypermobility an th valence injury in

athletes, the purpose of our study was to determi tlons&g@tween generalized joint

hypermobility and injury rate in artistic g& @@

erials and ds%%

Participants :;
In this re@@stu d 24 artistic gymnasts, aged from 11-26 years

old (media e’season. The period of observation was from March
2015 to Feb he gymnasts included in the study were members of Qatar National
Team in artistic g nastlcs All gymnasts were available to train on a full time basis and
were eligible for selection for National team. Demographic information for the participant
group can be seen in Table I. Ethical approval was granted by the Institutional Human
Research Ethics Committee, Aspetar Hospital, Doha, Qatar. Written informed consent was

obtained from each child and a parent prior to entering the study.
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Procedures

The most widely used criteria for detecting GJH are the Beighton criteria,”* which
require the performance of five maneuvers with a total of nine points (four bilateral and one
unilateral). A value of four or more is considered suggestive of GJH in men and five or
higher in women.”> The Brighton criteria for the diagnosis of hypermobility score is a
validated set of criteria, which considers a combination of the Beighton hypermbbility score,
symptoms, and other indications of connective tissue deficiency. The s %ed trainer

was involved in screening all the athletes.

Certified trainers were recruited to prospectively rec@w dat&e researcher

met individually with each data collector to review da ct10n and procedure. The

certified trainers prospectively recorded on a@ 0rm®mes and time lost from

participation during the season 2015/2016,

that required the athlete to miss at Jeastyone racl@ @etltlon were included. Time
missed was counted until athl @ Q@»aﬂon Information obtained about

injuries included body p chamsm _]UIX 1V1ty at the time of injury, and practices,

ecause @e ?‘q@ However, body part was only included for
@ @ posure differences, athletic trainers also recorded

on preparation. Only injuries

and competition misse

analysis in thl@

hours of pr e and t1t10 rtlclpatlon for their athletes.

We obse d the correlation between GJH score according to Beighton's
modification of the Carter-Wilkinson criteria of hypermobility (Table I) and injury rate, in
association to characteristics of gymnastics players (age, sex) and gymnastics specificities

(number of years of training, number of hours practicing gymnastics during the week).
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Hypermobility was measured using goniometer and the results were presented as a number

(from 5 till 9), as the hypermobility score.
Table I around here

The following parameters were compared in relation to number of injuries: age,

numbers of years in training, number of training hours per week and hypermobility score.

Statistical analysis S\
6.§PSS Inc.,

Chicago, IL). The results are expressed as the mean + SD u@ herwi @icated. The

Mann-Whitney test was used to compare gender, and 0.05 was @dered significant.

Simple correlations between injury rate and i ¢ \&8 were examined using
Spearman's correlation coefficient. Statlstlca c §set at p<0.05.
e @%@
Observing age, number ggear%{% <> mber of training hours during the
week, hypermobility @w n&&@ urles there is no statistical significant

Statistical analyses were conducted in SPSS for Windows

(¢

difference betw @ale @nasts as Table II presents. Comparing the
hypermobi ernale gymnasts, male have the higher hypermobility
score (averag female gymnasts (average 7.28).

Table II around here
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If we correlate the number of injuries and characteristics of players and sport, there is
a strong correlation in number of years in gymnastic training and injuries (p<0.001). Also,
depending of the age of gymnasts in correlation to numbers of injury, there is a statistical
significance, as it is presented in Table III. As Table III presents also, there is no significant
correlation in the numbers of hours training during one week and hypermobility score to

numbers of injuries (p>0.05).

Table III around here %

If we analyse the types of injury in gymnasts, the most the lower

back pain injury (25%), followed by knee (14%), should§(l2 1p (@/0 and ankle (8%)

injuries. Also, other anatomic parts constituted 3

=

Generalized joint hyper @ er mo ~@ hlldhood, occurring in 8-39%
<
of school age children'? 2% 27 A\26- 27 F@l f GJH depends on age, gender and

ethnicity and it decreases during g r <>G ly, girls are more hypermobile than boys.*®

%

In our study, 0 st al Créﬂ)}ic ance in hypermobility score depending of the

gender. Q

The mo&) mon injury in sports is ankle sprain, accounting for 15-20% of all
sports injuries.”’ Similar results were found in gymnastics, with lower extremity injuries
composing the largest proportion of injuries.*® According to Decoster et al.,*' athletes with
hyper mobile joints have a greater risk of ankle injury (26%) compared with 9% of ankle
injuries in athletes with normal joint mobility. High rates of ankle injuries in gymnastics

could be explained by the landing from great heights during dismounts,** especially after
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.. . . .33
somersaults, as one of the most injury-producing moves in gymnastics.”” However,

1.3

according to Marshall et al.,”” the lower back could be an area of concern for gymnasts. Our

results confirm the findings with aforementioned authors concerning the lower back injuries.

The lower back is often injured in gymnastics as well as in acrobatic sports >> 3¢ %

Accordingly, lower back pain and spine injury (25%) was the most common injury in our
study. Aetiology of low back pain is difficult to establish, with the duration of training as
important contribution in young athletes.”” In addition, muscular injuries %ﬁ: induced

by the hyper flexion and extension of the spine during the realiza of twist vault.”’

/@

Moreover, the high pressure applied on the low back, aggravated\ b

might significantly generate injuries.*® @

1nco position,

@

@

Our results disagree with one previous stu e ]&)‘&tremmes were more
frequently injured (54.1%-70.2%) than the ¢ t@ 17 1%-25.0%),” however
agrees with ﬁndings that the upper 1es (40 0 sustained more injuries than the
lower extremities (33.4%). It is her dls@%ments among studies. Possible

reason for the high frequency pper %ﬁ ies in younger gymnasts could be
1n @

attributable to impro g procedures. Moreover, some previous

studies report j @and female gymnasts, defining injury as any
damaged b %t% Q re with training.*> ** ** Also, there is a problem of
providing ob V@mation regarding the presence and qualifications of a spotter or
coach at the time of injury, the gymnast’s level of experience, and whether the gymnast was
injured during competition or practice.*® One study * reported association of injury risk was
relatively low shoulder flexion and high lumbar extension. However, according to

aforementioned authors, exposure patterns in injured and uninjured gymnasts were not

identified as a basis for determining reasons for injury occurrence. Nevertheless, success in
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gymnastics depends on a certain minimum of joint looseness, beside the fact that flexibility
is specifically difficult to define and its relationship to injury remains hypothetical.”’ The
relationship of hypermobility to injuries depended on the demands placed on the
hypermobile body part.'" Therefore, the abovementioned fact needs to be considered when
deciding appropriate activities for hypermobile individuals. Also, according to Norkin,*
female athletes with GJH are at greater risk than male athletes for developing injuries. Our

study presented no differences in injury rate depending of the gender (2.12 ing' ries in male

and 2.00 injuries in female). Q
According to results of this study the most predispose facto‘:ry ra@ numbers

of years in gymnastics training and with no correlatl@ween @mry rate and

hypermobility score. Older gymnasts may be more li sustai @ry because of more

complex and difficult skills and greater acc @L@\o training.” A study of
dt

highly trained female gymnasts and sw1mme mnasts had a greater incidence
of spinal abnormalities that were cgtre ed with @mng@ > Age-related association

identified in this study is also ¢ m other study.* Therefore, as age

1b lity tha@uf@g f injuries will increase.
%@onclusmns

increases, there is greate

y i dlcatéEtQat @—l is not a risk factor for injuries in elite gymnastics with
cutoff point fo&*@Belghmn score more than 5. However, we found the statistical
significance between injury rate and the number of years in gymnastics training. According
to results of our study, we can conclude that the most important factor for injury rate in
artistic gymnastics was the number of years in gymnastic training and that the hypermobility
score did not predispose the injury rate. Although the research literature does not provide a

clear consensus on the advantages or disadvantages of hypermobility in gymnastics, our
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findings could provide valuable information for coaches and other professionals when
considering the prevention of injuries but also the extended timescales of rehabilitation in
hypermobile individuals. Nevertheless, the authors suggest the implementation of
specialized stretching programs to enhance thoracic and hip extension and that

hyperextension represents a saviour of the gymnasts’ body rather than a contributor to
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Table I. Beighton’s modification of the Carter-Wilkinson criteria of hypermobility '°.

Criteria of hypermobility Score

Palms flat on the floor with knees extended 1

Opposition of thumb to flexor aspect of forearm 1-2
Hyperextension of fingers parallel to extensor aspect of forearm 1-2
Hyperextension of elbows by more than 10° 1-2
Hyperextension of knees by more than 10° 1-2
Total Score (1 mark for each, including left and right, hypermobile if >5) 9  5-9
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Table II. Basic characteristics of the participants (mean = SD)

- . Males Females

Characteristics Total (N=24) (N=17) (N=7) p-value

Age (yrs) 15.83+4.47 16.294+4.88 13.86+2.85 0.446

Number of

years in 9.71+£3.77 9.35+4.09 10.57+2.93 0.546

training (yrs)

Number of B

trainings 19.67+5.13 19.53+6.14 20.00+0.00 0.127

(hours/week) ))

i-‘gl‘;:relasmlty 733168 735132 7.28£0.75 . 0.505

N W\ //‘ ‘ ~ /\: \S

Numberof ) g1h 50 2124300  2.00£129 = 0391

injuries ) (%
*Mann-Whitney test: significant differences between boys and girls

< (K )
QNN

P \ ) /
w/ % o
~

W
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Table III. Spearman coefficient of correlation between independent variables and number of

injuries.
Characteristics Number of injuries p-value
Age (yrs) 0.532 0.007
Number of years in training 0.740 <0.001 2\
(yrs) N
Number of trainings )
(hours/week) 0.365 0'089;, -
Hyperelasticity score 0.330 0.116 N
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