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ABSTRACT

Objective: The aim of this study is to examine the relationship between injury risk profile and injury awareness, as well as the level of injury knowledge
and the incidence of injuries among adolescent tennis players.

Material and Methods: One hundred seventy-nine adolescent tennis players (n: 98 females and 81 males, age: 13.9+1.6 years), who had a history of
at least one sports injury were included in the study. A questionnaire was designed by sport experts that questioned about the tennis injuries and
awareness of tennis injuries.

Results: The most injured area was the shoulder (22%). It was followed by eloow (19%), ankle (17%), wrist (16%), and the knee (12%). Experiencing
more sport injuries (more than twice) increased 5.7 times (p<0.01) if they had medium knowledge level, and increased 22.4 times if they had low kno-
wledge level (p<0.001).

Conclusion: Upper extremity injuries are more common in adolescent tennis players comparing with lower extremity injuries. In addition, the number
of previous tennis injuries was related to training load and the athletes' awareness of tennis injuries. Therefore, optimizing tennis training load and inc-
reasing the level of injury awareness in adolescent tennis players may be important in preventing future sports injuries.
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0z

Amag: Calismanin amaci, adolesan tenisgilerde yaralanma riski profili ile yaralanma farkindalidi arasindaki iliskinin yani sira yaralanma bilgi diizeylerini ve
yaralanma insidanslarini incelemektir.

Gereg ve Yontem: Calismaya en az bir spor yaralanmasi 6ykisl olan 179 adolesan tenisgi (n: 98 kadin ve 81 erkek, yas: 13.9+1.6 yil) alindi. Spor uz-
manlari tarafindan tenis yaralanmalari ve tenis yaralanmalarina yonelik farkindaligi sorgulayan bir anket hazirlandi.

Bulgular: En ¢ok yaralanan bélge omuzdu (%22). Bunu dirsek (%19), ayak bilegi (%17), el bilegi (%16) ve diz (%12) izledi. Daha fazla spor yaralanmasi
yasanma orani (ki kezden fazla) bilgi dizeyi orta olan oyuncularda 5.7 kat (p<0.01), bilgi dizeyi distk olan oyuncularda ise 22.4 kat yUksekti
(p<0.001).

Sonug: Ust ekstremite yaralanmalari adolesan tenisgilerde alt ekstremite yaralanmalarina gére daha sik goriilmektedir. Ek olarak, &énceki tenis yaralan-
malarinin sayisi, antrenman yuku ve sporcularin tenis yaralanmalari konusundaki farkindaliklari ile iligkilidir. Bu nedenle adolesan tenisgilerde tenis ant-
renman yuktntn optimize edilmesi ve yaralanma hakkinda farkindalik diizeylerinin arttinlmasi ilerideki spor yaralanmalarinin dnlenmesi agisindan dnemli
olabilir.

Anahtar Sozciikler: Adolesan, tenis, yaralanma, anket

INTRODUCTION

Tennis players train extensively on the court to improve
their technical capacity while maintaining their technical
characteristics (1). High-intensity training is particularly
crucial for tennis players to achieve optimum performance
during long tennis matches in tournaments, where conside-
rable physical and physiological capabilities are required
(2). Tennis players, who need to satisfy certain qualities,
may experience serious injuries, especially in the upper

extremity during high-intensity training sessions (2-5). The-
se serious injuries are mostly rotator cuff tendinitis, lateral
epicondylitis, muscle injuries, damage to growth plates,
and stress fractures (6). Expressively, the most common in-
jury due to acute trauma are ankle sprains (2). Such sports
injuries prevent young players from joining essential tennis
tournaments, and influence their professional career deve-
lopment (2,7).
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In a surveillance study, injury statistics of young tennis pla-
yers during a tournament were given (4). However, only a
limited number of studies are reported in the literature on
sports injuries experienced by players during regular tennis
training sessions. These studies on sports injury in young
tennis players are inconsistent with each other. In one of
the early studies on this subject, it was stated that most in-
juries seen in tennis players occurred in lower extremities,
while in another study it was reported that injuries were
mostly experienced in the upper extremity and core regions
(8,9). On the other hand, recent studies reveal that most
tennis injuries occur in the lower extremity (31-67%), follo-
wed by the upper extremity (20-49%), and lastly, the core
region (3-21%), (6,10,11). Besides, Kovacs et al. stated that
young American tennis players have more injuries in their
upper extremities (back and shoulder), and emphasized the
need for more research on sports injuries in young tennis
players (7).

Athletes' knowledge of sports injury profiles and mecha-
nisms may reduce the risk of injuries (12). Diverse injuries
can be experienced in many sports branches including ten-
nis. Therefore, injury knowledge is essential to reduce pos-
sible occurrences. However, the number of studies investi-
gating the level of injury knowledge is quite limited. A
study investigating the injury frequency of adolescent pla-
yers in team sports reported that an increased level of inju-
ries was experienced during the competition, where the in-
jury knowledge level of these players was limited (10). Sat-
yawan et al. stated that athletes with a high level of sports
injury knowledge would have a better mental response to
prevent and deal with sports injuries (13).

Adolescent players' injury knowledge in varying branches
was compared with descriptive analysis in a study. The aut-
hors reported that athletes had low or moderate knowledge
about injury. However, they did not make a relational study
on the injury amount and injury knowledge (14). Andreoli
et al. emphasized in their epidemiological study on sports
injuries that randomized studies, surveillances, and epide-
miological studies should be conducted to improve know-
ledge about sports injuries and to confirm the effectiveness
of preventive interventions (15). A review article reported
that existing data on injury profiles and injury mechanisms
could be used to educate players because a solid knowledge
of risk is likely to have a preventive effect (12).

Based on literature investigation, there is no study on the
quantity of injury in tennis players, and the level of injury
knowledge. Therefore, our study aims to determine injury
figures and anatomical location of injuries adolescent ten-
nis players in Turkey. Moreover, this study will investigate
the relationship between injury occurrence and the level of

injury knowledge of tennis players, probably for the first
time. As a main hypothesis, we foresee that players with
knowledge about sports injuries would experience less
sports injuries.

MATERIAL and METHODS

Survey questions aiming to determine the injury profile of
tennis players were collected (4,7,14,16) before the research
started, they were assessed and finalized by sports medici-
ne professionals, physiotherapists and tennis coaches, as a
team of seven people in total. The first seven questions
were designed to collect data on the players' characteristics
and knowledge level about tennis injuries. Knowledge level
were assessed by using a Likert scale whereby 4-5 points
reflect high knowledge level, 3 points reflect moderate le-
vel, and 1-2 points reflect low level. The type, area, location,
time of injury, and period of discontinuation from sports
were among the items in the second part of the
questionnaire.

Participants

Only tennis players between the ages of 10 and 16 were rec-
ruited in the study. Players who practiced tennis at least
four days a week and participated in national and internati-
onal tournaments took part. Those who had suffered at le-
ast one sports injury during tennis training or match were
included in this study. A total of 179 adolescent tennis pla-
yers thus formed our study group. Participants were inst-
ructed to fill the Sports Injury Questionnaire (SIQ), which
was constructed online using Google Forms (supplement
file). Interviews and observations were not employed to ob-
tain data for the study; only the questionnaire was used.

Statistical Analysis

Data were computer-analyzed with the help of a pre-made
application. Following the input of data, controls were cre-
ated first, then the frequency (n), rates (%), means (x) and
standard deviation (sd) were calculated for characteristics,
and lastly tables were generated. In order to assess the nor-
mality distribution of data, skewness and kurtosis coeffici-
ents in the range of +1.5 to -1.5 were accepted as the criteria.
It was interpreted that the scores obtained from the study
did not display normal distribution (17). Data were analy-
zed using Statistical Package SPSS v22 (IBM Corp. Armonk,
NY, USA). An alpha level of p<o.05 was considered signifi-
cant. Based on this, Spearman's correlation test, one-way
ANOVA (Welch's) and multinomial logistic regression tests
were used for relationship scans and multiple comparisons.

RESULTS

Descriptive statistics of the participants are given in Table 1.
Knowledge levels of the athletes about tennis injuries and
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the frequency of previous injuries are presented in Table 2.

Table 1. Descriptive statistics for the participants

Gender n Mean + SD
Age (yr) 179 13.0+1.6

Height (cm) 179 1674 +20.6
Body weight (kg) 179 573 t10.2
. . Female 98 6.4+12
Tennis starting age (yr) Male 81 63+ 140
. - Female 08 55%07
Tennis training (days/wk) Male 81 56+09
. - Female 98 134+ 6.0
Tennis training (hrs/wk) Male 81 126 + 53

Table 2. Frequency (n) and rate statistics for the participants about

sports injuries

Injury profile and awareness of tennis players

It was observed that the most commonly injured areas of
the athletes were the shoulder (22%); elbow (19%), ankle
(17%), wrist (16%), and knee (12%), followed by the back
(7%), hip (3%), and other areas (3%). The most injured area
of female athletes was the shoulder, while the most injured
area of male athletes was the elbow (Figure 1). It is seen
that most of the injuries experienced by the athletes in the
10-12 age (n=50) range were in the shoulder, elbow, and
wrist (22.6% each), 15.1% in the ankle, and 11.3% in the
knee. Mostly injury affected areas in participants in the 13-
14 age (n=55) range were 20.6% the ankle, the shoulder and
the elbow (19.6% each), 16.5% the wrist and 12.4% the

Questions Level/Incidence n  Rate knee. The most commonly experienced injuries in those be-
(%) tween the ages of 15-16 (n=74) were in the shoulder and the
Are you knowledgeable in sports Low (1.2) 75 419 & > 7.4 . .
injuries? Moderate (3} 64 358 elbow (23.7% each), 20.5% in the wrist, 15.3% in the ankle,
' High (4-5) 40 224 d % in the k (F' )
Yes Once 116 648 an 11.9 0 1n e Knee lgure 2).
Have you had a sports injury before? Yes twice 34 19.0
Yes >twice 20 162
H Female ® Male
24% =
20% 199
15%
13%
11%
6% 7%
II 3% 3% i 3%

Back Shoulder Elbow Wrist

Figure 1. Injury profiles of the participants
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Figure 2. Distribution of the injuries according to age

There was a statistically significant negative moderate cor-
relation between sports injury occurrence and having kno-
wledge about the sports injury (r=-0.454, p<0.001). A low
level of positive correlation was present between the quan-
tity of sports injury suffered by the participants and weekly

135

tennis training hours (r=0.224, p<0.01). There was a signifi-
cant difference between the amount of sports injuries in re-
lation to the level of knowledge on sports injuries (F=23.2,
p<0.001), (Table 3).
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Table 3. ANOVA (Welch's) results for sports injuries and sports in-

jury knowledge level of participants

IKlevel n sV SS df MS F +) n2
Low 75 Between groups 214 2 10722
Moderate 64 In groups 214 2 10.722 232 0.001""" 0.21
High 40 Total 81.3 176 0.462
IK: injury knowledge; SV: source of variation, SS: sum of squares, df: degrees of

It was found that being a female athlete increased the pro-
bability of injury by 3.5 times (p<0.01). In low level know-
ledge, the probability of experiencing more two times
sports injuries than once increased by 3.7 times (p<0.05)
compared with the medium level of knowledge, and by 8.3
times compared with the high level (p<0.001). The probabi-
lity of experiencing more >2 times injuries than once incre-
ased by 5.7 (p<0.01) times compared with the medium level
of knowledge, and by 22.4 times compared with the very
knowledgeable level (p<0.001), (Table 4).

Table 4. Multinomial regression test results of the participants

Predictor Estimate @ SE CI ngIs p
atio
~ -4.65
Intercept-3.2203 073 /179 0.04  0.001
Female- 034/ oo
male 12525 0.47 217 35 0.007
Twice/Once Are you knowledgeable in sports injury?
Little- 0.24 / 5
middle 13148 085 555 37 0017
Very- 001/
little 21161 0.62 332 83 0.001
-4.75
Intercept -3.0940 0.84 /144 0.05 0.001
Are you knowledgeable in sports injury?
>Twi<:f/50nce Little- 1288 072 032/ 0.002"*
middle 173 7/ 316 7 @
Very- 162/
little 3.1066 0.76 459 22.4 0.001

N=179, R*-0.25 (Negelkerkes), Model= x? (2) =64.3, p<0.001; SE: standard error; Cl:
confidence interval.

DISCUSSION

In present study, it was aimed to document adolescent ten-
nis players’ injury profile and to investigate whether ado-
lescent tennis players' knowledge levels about tennis injuri-
es were related to tennis injury rates. It appeared that ado-
lescent tennis players experienced more injuries in the up-
per extremity. In the age groups, the players in the 10-12
and 15-16 age groups mostly had shoulder injuries, while
the players in the 13-14 age group had ankle injuries. A po-
sitive relationship was found between the training time and
the number of injuries. The level of knowledge about sports
injuries was found to be related to the number of experien-
ced injuries.

The results of the present study can be important in terms
of providing information to sport professionals about inju-
ries of adolescent tennis players. In the literature, there are
limited studies on injuries suffered by adolescent tennis

players. In this study, when all age groups were combined,
the prevalence of injuries in different areas was as such:
22.0% shoulder, 19.4% elbow, 17.2% ankle, 16.4% wrist,
and 11.9% knee. When the injuries experienced are exami-
ned in terms of gender, the most common injuries in fema-
les were in the shoulder, wrist, ankle and elbow; while in
males elbow, shoulder, ankle and wrist injuries were
observed.

Consistent with our findings, Kovacs et al. reported that
American adolescent tennis players had the highest num-
ber of shoulder, ankle, knee and wrist injuries (7). Pluim et
al. documented that the most common injuries experienced
by adolescent tennis players during a season were placed
as such: knee (18.2%), waist/spine (17.0%), shoulder
(15.9%), ankle (12.5%) and wrist (9.1%), (18). In their epide-
miological study, Kibler and Safran examined the injuries
suffered by adolescent tennis players (2). According to their
results, the most common injuries among adolescent tennis
players were in the lower extremities (39-59%), followed by
the upper extremities (20-45%). These authors revealed
that shoulder and elbow injuries were most prevalent in the
upper extremity, whereas ankle injuries were most common
in the lowerextremities. These findings are consistent with
those of our research.

High-intensity hits (such as serving) in tennis are one of the
most common causes of shoulder injuries (18,19). High-spe-
ed arm motions are required to perform these strokes. Du-
ring matches or extensive training, injuries can arise due to
these repetitive differential motions, and the excessive use
of upper extremity parts (shoulder, elbow), (7,16,18). The
service stroke in tennis is more difficult than other strokes
because shoulder and forearm muscle activation is higher,
comparing to other strokes (2). As this situation may be si-
milar for kids and teenage players, serving incorrectly or
with a short angle of motion puts extra strain on the shoul-
der and forearm (2,19). It is necessary for players to learn
appropriate technical strokes, and include branch-specific
strength training in order to reduce risk of injury during
these strokes (2).

Acute injuries such as ankle sprains occur due to move-
ments such as acceleration-deceleration and sudden chan-
ge of direction in the lower extremity during tennis (2). The
majority of lateral ankle sprains are caused by twisting whi-
le the ankle is in plantarflexion (2,20). The talofibular liga-
ment is the most commonly damaged ligament, but in more
severe sprains, the calcaneofibular ligament can also be da-
maged (4,19).

In this study, a low level correlation was found between the

number of injuries and weekly training hours. However, Ko-
vacs et al. reported that adolescent tennis players who train
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or compete six days a week suffer more than 50% of all re-
ported injuries, whereas individuals who rest two days a
week (i.e., train/compete five days a week) have only one
injury per week. There were 50% fewer injuries in individu-
als who rested every other day (7). Thus, in order to reduce
the risk of injury to the players, coaches should adjust the
number of annual tournaments and weekly training days
and times according to the current situation of the players,
following the load-rest principle (21,22).

Knowing injury profiles and mechanisms in the players can
be effective in reducing the risk of injury in sports (12). The
frequency of sports injuries and the level of knowledge abo-
ut sports injuries were shown to be negatively correlated in
the current study. There was also group differences, when
sports injury knowledge levels of the athletes in our study
were examined. In terms of the number of injuries, it was
found that those with low and moderate injury knowledge
had more than those with high injury knowledge. Accor-
ding to these findings, adolescent tennis players' unders-
tanding on how to avoid injury may assist them in reducing
the risk of future injuries in their careers. In another study,
where descriptive analysis was used to examine injury kno-
wledge levels of adolescent players in various sports branc-
hes, Ozdemir et al. reported that athletes (football players,
n=89; volleyball players, n=37; basketball players, n=46)
had low to moderate knowledge of injury (14).

Likewise, it has been observed that players who had injuri-
es twice and those who had more than two injuries were
22.4 times at more risk of injury compared with players with
low or high injury knowledge. There are limited studies in
the literature investigating the level of injury knowledge in
sports. Andreoli et al. emphasized that more randomized
studies, more surveillance and epidemiological studies
need to be conducted to improve knowledge about sports
injuries, and to confirm the effectiveness of preventive in-
terventions (15).

Most studies investigating the level of injury knowledge
included contact-based sports branches (such as American
foothall, ice hockey, football), (13,22-24). Satyawan et al. in-
vestigated the relationship between knowledge on sports
injuries and mental responses in football players (13). The
level of knowledge on sports injuries plays an important
role not only in reducing the risk of injury, but also in hel-
ping sports physicians or other physicians who are experts
in diagnosing the injury, and in the complications that fol-
low the injury (13,23). Especially in contact sports, this is-
sue is vital in some situations (such as blows to the head).
A study including players from a college team revealed that
football players with higher levels of sports injury were
more likely to suffer concussion (23). Every injury has a ne-

Injury profile and awareness of tennis players

gative impact on overall health of the body; hence it is im-
portant to inform the athletes how to prevent injuries and
rehabilitate them appropriately once they occur.

Limitations

In our study, a questionnaire was created by reviewing stu-
dies in the field of tennis, with a group of experts in the fi-
eld. Therefore, a subjective measurement tool was used in
the study. Data were gathered from self-reports of the pla-
yers, remembering past injuries. We tried to ask simple qu-
estions that the adolescent population could easily answer.
As such, the scope of the questions about injuries may have
been limited. Besides, the results of the study reflects ado-
lescent tennis players’ situation, and cannot be generalized
to adult tennis players.

CONCLUSION

Upper extremity injuries are more common in adolescent
tennis players. Moreover, the number of previous tennis in-
juries are associated with training load and the awareness
of athletes about tennis injuries. Appropriate training load
for adolescent athletes and increasing knowledge on tennis
injuries among those athletes can be effective in decreasing
the rate of tennis injuries.
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