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Abstract

The aim of this paper was to determine and explain the preva-
lence and topology of pain in professional tennis players. In ac-
cordance, 42 male and 38 female tennis players, who partici-
pated in the ITF tournament in Turkey (Antalya, 2012) filled out &
modified SEFIP questionnaire, which was constructed with regard
to the specificities of tennis. More precisely, male and female
tennis players evaluated pain intensity for each of the 14 body
parts on a Likert-type scale from 0 to 4. The results show that in
male tennis players, 92.1% of subjects have experienced pain of
average intensity of 1.60 in one or several body regions. On the
other hand, 91.7% female tennis players reported pain of aver-
age intensity of 1.59. The highest incidence of pain was reported
in the lower back area, both in male and female tennis players.
Regardless of the gender, a relatively high sum of intensity was
reported for shoulder, wrist and knee pain, and somewhat lower
for elbow pain. A high sum of pain intensity in the upper back is
the specificity of tennis players. By analysis of differences, ithas
been established that female tennis players had a significantly
higher sum of pain intensity in the upper and lower back areas, as
opposed to male tennis players. In conclusion, gathering informa-
tion about pain incidence should be just the first step towards the
goal — prevention, 1.e., reducing the number and gravity of tennis
injuries.

Key words: pain topology, pain intensity, tennis

Introduction

Analysis of incidence of injunes and detection of factors
which cause them is certainly a distinct goal of kinesiologi-
cal and medical scientific research in sports (Pluim et al,
2006; Ellenbecker et al., 2002). Progressive increase of the
extent of training and number of compefitions, which rep-
resent the demands of contemporary professional sports,
cause increasingly frequent exposure of muscle groups
to microtrauma, and acute, even chronic injuries in time
(Bahr & Bahr, 1997). In tennis, most injuries happen as
a consequence of overexertion of tendons and ligaments
due to numerous repetitions of movements and hitting with
maximum power and speed (Fernandez et al., 2006). Con-
sistent with the biomechanical motion complex which is
charactenstic to tennis, the most frequent injuries in ten-
nis are: rotator cuff injury — injury of tendons which suffer
highest load during serve (shoulder injury), and injury of
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Cil) ovog rada bilo je utvrdivanje i objasnjenje uéestalosti i topo-
logije boli profesionalnih tenisaéa. U skladu s ciljem, 42 tenisaca
i 36 tenisacica, sudionika ITF tumnira u Turskoj (Antalya, 2012.
god) je popunilo modificirani SEFIP upitnik koji Je konstruiran
uvazavajuci specificnost tenisa. Preciznije, za svaki od 14 dije-
lova tijela tenisadice | tenisadi su procjenjivali intenzitet boli na
Likertovo skali od 0 do 4. Rezultati pokazuju da kod tenisaca,
92.1% ispitanika osjecabol u jednoj ili vise regija tijela prosjetnog
intenziteta 1.60. S druge strane, kod tenisacica 91.7% ispitanica
su prijavile bol prosjeénog intenziteta 1.59. Kodtenisatica i teni-
sata najveci zbroj intenziteta boli prijavljen je u podrucju donjeg
dijela leda. Neovisno o spolu, prijavljen je relativno visok zbroj in-
tenziteta boli u ramenu, zglobu $ake, kolienu I nesto manje laktu.
Specifitnost tenisacica Je velik zbroj intenziteta boli u gornjem di-
Jelu leda, $to kod tenisata nije sluca). Analizom razlika utvrdeno je
da tenisatice imaju znacajno veci zbroj intenziteta boli u odnosu
na tenisace u gornjem i donjem dijelu leda. Zakljucno, prikupljanje
informacija o pojavi bol treba biti samo prvi korak u prema cilju
— prevenci]i, odnosno smanjenju broja i tezine czljeda u tenisu.

Kljucne rjeci: topologija boli, intenzitet boli, tenis

muscle tendons involved in hand extension during back-
hand, or injury of muscle tendons involved in hand flexion
during serve and forehand stroke (tennis elbow). These are
followed by injuries of the wrist, trunk and lower back, ad-
ductors, knee and ankle joint. It must be emphasized that
tennis is a sport of unilateral loads, which means that right-
handed people dominantly employ musculature of the right
hand and right side of the body, and vice versa Research
studies (Bahr & Bahr, 1997) indicate that after the injury
has occurred the first time, the chances are increased for
the same injury to occur again, which further supports the
importance of injury prevention among athletes. Besides a
systematic everyday prevention programme which should
be carried out, it is also important to have prompt and reli-
able feedback about the topology of pain, and based on
this information, a professional expert team can take ap-
propriate steps in order to reduce the risk of injury or its
recurrence if it had already occurred. A simple, quick and
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reliable way of gathering information about pain incidence
is through questionnaires of verified metric characteristics.
One of such questionnaires is the SEFIP (Self-Estimated
Functional Inability because of Pain), which has been used
mostly among dancers. For the purposes of the present
research, the questionnaire has been adapted for tennis.

It must be pointed out that some metric characteristics of
the SEFIP questionnaire (Ramell et al., 1999) have been
tested. SEFIP was constructed with the purpose of evaluat-
ing the incidence of pain in dancers, and has been used
most frequently on this population. For the purposes of
evaluating pain in dancers, the questionnaire was expanded
to 14 body parts (Ramell et al., 1999; Mileti¢ et al., 2009;
Mileti¢ et al., 2011). The shortcomings of these types of
research were presented by Bahr (Bahr, 2009). The author
suggested that the collection of data should be conducted
on vanous occasions, by a valid and sensitive instrument
which would take into consideration not only the incidence
of pain, but the incidence of both pain and other important
symptoms which might precede the injury. The author also
suggested that, thereafter, the gravity of the injury should
not be measured by the time elapsed before the athlete
resumes training, but rather until he/she regains his/her full
function. The same author also pointed out the necessity of
unambiguous definition of sports injuries.

In a research conducted by Roetart & Ellenbecker (2003)
on a sample of 148 professional tennis players, 38% of
participants stated they had missed a tournament at least
once because of lower back pain, 52% of players said they
had experienced a tennis elbow injury during their career,
41% of participants experienced mild or severe shoulder
injury, while 18% of players experienced a knee injury dur-
ing their sports career.

According to Pluim et al. (2006), the [TF (International Ten-
nis Federation) conducted atwo-year study which involved
players included in the ITF programme for under-developed

countries. The results reveal the highest prevalence of pain
in upper extremities — 21%, 10% of which refers to shoul-
der pain, 12% to elbow pain, and 5% to wrist pain, while
20% of participants reported trunk (back and abdominal)
pain. The largest number of participants (40%) reported
pain in their lower extremities. Namely, 12% of participants
reported foot pain, 8% reported ankle pain, 5% reported
calf pain and 15% reported knee pain. Also, the ITF organi-
zation, using a sample of elite junior athletes to investigate
the question of pain prevalence, obtained the following
resufts: back — 24%, shoulder — 21%, foot — 19%, knee
— 15%, wrist — 12% and elbow — 12%. ITF pointed out
that the purposes of both research studies have served a
function in injury prevention, and had been intended for
education of tennis coaches and their work in conditional
preparation of tennis players.

Research results (Winge, Jorgensen & Lassen, 1989) indi-
cate that Danish recreational athletes experienced average-
ly 2.1 imjuries in 1000 hours of tennis play. 45% of these
were injuries of the upper extremities, 17% were shoulder
injuries, 67% was overexertion (muscle inflammations,
etc.), 14% were sprains and strains, 2% were fractures
and 5% were blisters. On the other hand, ATP conducted
aresearch (Bahr et al., 2004) about the injuries that make
professional male and female tennis players seek medical
assistance. The results indicate that 30 — 50% of all injuries
occurredin the lower extremities, 20% in the upper extrem-
ities, and 20% in the lower back area. In 15 — 30% cases,
players just asked for a massage or stretching, but many
players usually don’t even ask for help because of chronic
syndromes, which presents a limitation of this research.
Research studies (Nigg & Segesser, 1988) indicate that
incidence of injuries in professional male and female tennis
players is related to different court surfaces and specifici-
ties of each match.

Table 1 shows the specificities of injuries in relation to ten-
nis court surfaces.

Table 1. The specificities of tennis injuries in relation to tennis court surfaces (according to Roetert & Ellenbecker,2003; Nigg &

Segesser, 1968)

Surface type Characteristics/demands on players Most probable sites of injury
Longer matches E:Tboulder
Longer points oW
Clay : Wrist
Baseline game .
High bouncing bal Abdominals
g gba Upper back
Lower bouncing ball IEI(z]i“r‘rr]esrtrli)I?Ck
Grass Short points (1-1.5 sec on average) Hips g
Greater balance demands Gron
The most demanding court surface fgu?.rl:alrdg;ck
Hard Suits players with great and fast footwork who Knee
are physically balanced and adaptable Thigh
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In accordance with the abovementioned, the aim of this
research was to determine the prevalence and topology of
pain in male and female tennis players. Specific goal was
to determine if there were significant differences between
male and female tennis players in prevalence and topology
of pain.

Materials and Methods

A sample of 80 professional tennis players (42 male and
38 female tennis players) was used in this research. All
subjects participated in the ITF tournament in Antalya, Tur-
key (10000%) at the beginning of 2012. All participants
filed out a modified SEFIP questionnaire — taking into
consideration the specificities of tennis and body parts in
which the incidence of pain is recorded. The participants
had to answer if they experienced pain in the following
14 body parts: neck, shoulder, elbow, wrist, upper back,
lower back, hip, hamsinngs, quadriceps, knee, shin, calf,
ankle joint and foot; and if so, of what intensity. For all body
parts in arms and legs, the participants filled out separate
questionnaires for the left and the right side of the body.
The answers were given on a Likert-type scale from O to 4
(0 — 1t doesn't hurt at all; 4 — I cannot train at all because
of the pain).

First, basic descriptive indicators related to the charac-
teristics of the sample of male and female tennis players
were calculated (chronological and training age, as well as
weekly hours of training). After that, by using separate his-
tograms for male and female tennis players, the number of
participants who expenence pain in one or several body re-
gions was presented. Significance of differences between
the sexes in the sum of prevalence and intensity of pain in
each body part was calculated by Mann-Whitney U test.

Results and Discussion

It is important to point out that male and female players in
the sample used were at the beginning of the competitive
season, when they are expected to have finished a quality
preparation cycle and should not yet feel a negative effect
of strenuous competitions. Parameters of descriptive sta-
tistics for chronological age, training age and weekly hours
of training are presented in Table 2.

Table 2 shows the basic data about male and female tennis
players who participated in the research. It is important to
note that both groups have similar mean values of chrono-
logical and training age, and equal number of weekly hours
oftraining. According to the aforementioned, it can be con-
cluded that possible differences in pain prevalence and to-
pology between male and female tennis players would not
be caused by differences in chronological and training age,
neither in the extent of training.

Histogram 1. Frequency of tennis players accarding fo
number of painful body regions

o = CakOOK Bonday

No.otobs .

X = Cakool Bonnday

Histogram 1 shows that only 2 female tennis players have
not reported any pain, 4 of them feel pain in 1 body part,
5 of them in 2 body parts, 3 of them in 3 body parts, 5
players feel pain in 4 body parts, and 6 players feel pain
in 5 body parts. More precisely, out of the 36 female ten-
nis players, 34 reported pain of average intensity of 1.59.

Table 2. Characteristics of used sample. Crornological age (AGE), years in training (TAGE), number of training hours per week (WT).
(mean+standard devation - M+SD, minimal resulf — MIN, maximal resut — MAX, coefficient of variation - CV)

Female M=3D MIN MAX cv
AGE 211=27 16.00 29.00 1290
TAGE 14.2x27 9.00 21.00 19.26
WT 19.7x25 7.00 2200 12.54
Male M=SD MIN MAX cv
AGE 224x27 16.00 29.00 12.08
TAGE 147x27 10.00 21.00 18.72
WT 206=x15 16.00 2200 746
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Furthermore, it can be seen from the histogram that three
female tennis players feel pain in 10 body regions, while 3
players feel painin 7 or 8 regions.

In male tennis players, 35 out of 38 participants feel painin
one or several body regions. The average pain intensity in
those who have reported it was 1.60. As opposed to wom-
en, a much smaller number of male participants reported
pain in 6 or more body parts, and the highest number of
participants (11) reported pain in 3 body regions.

The highest sum of pain intensity was reported in lower
back area in both male and female tennis players. A rela-
tively high sum of pain intensity in the shoulder, wrist, knee,
and to a smaller extent, in the elbow, was also reported in
both male and female tennis players. The specificity of fe-
male tennis players is the high sum of pain intensity in the
upper back area. Significance of differences in the sum of
pain intensity in different body regions according to gender
is presented in Table 4.

Tabke 3. Significance of differences in total pain infensity
between female and male fernis playes by using Mann-Whitney
U test. (U and Z —test values, p — level of significance)

u z p
Upper Back 425 -2,8 0,00
Lower Back 506 -1.9 0,04
Shoulder 647 -0,4 0,64
Elbow 562 -1,3 0,10
Zglob $ake 593 -1,0 0,25
Hip 671 0,1 0,82
Front Thigh 679 -0,1 0,93
Back Thigh 678 -0,1 0,92
Knee 633 -0,6 0,51
Lower Leg — front 679 -01 0,93
Lower Leg - back 660 -0,3 0,67
Ankle Jaint 678 -0,1 0,92
Foot 597 09 0,13

It is evident in Table 4 that a statistically significant dif-
ference has been identified in the upper and lower back
area. Even though female tennis players experienced a
more frequent and intensive pain in lower back, male ten-
nis players are not immune to this problem. It is probable
that male tennis players, and especially female tennis play-
ers, do not manage to adequately meet the rigid demands
of professional tennis play (sudden direction changes, ac-
celerations, stops) which are imposed on their locomator
system. This is primarily a problem of inadequate stability,
which is probably confirmed by relatively high prevalence
of pain incidence in the knee joint. It is very probable that
stability in these joints is also hindered by insufficiently
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mobile and active hips during extension movements. More
precisely, not using the m. gluteus maximus in movements
of hip extension must be compensated by weaker syner-
gist muscles in the posterior thigh and lumbar spine area,
which impairs the stability in those regions and increases
the risk of injury (Cook, 2011). It must be emphasized
that the body may be compensating the lack of stability
in certain body parts (for example, the lower back) by in-
creasing the stability of the hips and thoracic spine. Thus,
the mobility in those regions is limited, which increases
the risk of pain and injury. Knee pain can also be caused
by bandaging the ankle joints (Boyle, 2010). Namely, by
bandaging the ankle joints, their mobility is impaired, which
is compensated by excessive mobility of the knee. Also,
possible causes of high prevalence of pain in male and
female tennis players in different body parts may be found
in inadequate everyday movement patterns initiated by im-
proper technique and an overly high number of repetitions
of certain tennis-specific movements.

During tennis shots performance, great forces are devel-
opedwhich load primarily the hands and the shoulders, but
also the overall locomotor system. It must be pointed out
that a number of shots of correct technical performance
may cause pain and injuries in certain body parts, and the
nsk is multiplied if the shots are performed by improper
technique. Keeping in mind combination of spending free
time in a sedentary manner and high loads on the locomo-
tor system during training and competitions, high preva-
lence of pain is not surprising.

The biggest difference between male and female tennis
players in pain prevalence and intensity occurs in the up-
per back area (Table 4). It can be assumed that men have
better stability of the scapula, which allows better control
of the shot. However, such explanation is not supported
by equal sum of reported pain in the shoulder joint in both
sexes. Namely, it can be assumed that stabile and properly
positioned scapula will protect the tendons of the rotator
cuff and long head of the biceps from inflammation. Sci-
entific research studies are yet to explain the phenomena
of the occumrence of isolated shoulder pain in male tennis
players and a combination of shoulder and upper back pain
in female tennis players (Burovic, 2013).

It is important to conduct a detailed analysis of the posture
when the pain occurs, but also of certain movement pat-
terns, with the aim of determining the real cause of the
pain. Here, it is important to emphasize that the site of the
pain and its cause are almost never found in the same lo-
cation (Sahrmann, 2001; Cook, 2011).

The causes of dysfunction and the consequential com-
pensation of the nervous and the locomaotor system must
be determined by good diagnostics procedures, but also
(equally important) adequate therapy must be prescribed
which will restore the lost function and eliminate the need
for compensating movement patterns.

45



Conclusion

Gathering information about pain incidence in athletes
should be just the first step towards a minutely planned
set of procedures which have the ultimate goal of affecting
the decrease of prevalence and gravity of sports injuries.
Each coach's task, within the context of information about
pain prevalence and topology in each athlete and in his/
her sport in general, is to implement proper movement
techniques, adequate alternation of work and rest, and to
prevent the incidence of pain and injuries additionally by
quality warm-ups and stretching.

However, coaches should only be a part of the expert team
which should take care of increasing the risk of injury. A
physical therapist should do preventive examinations of
posture and movement patterns, with the aim of noticing
the dysfunctions and compensations. He/she should also
propose adequate corrective exercises to eliminate the
dysfunctions and, consequently, the compensations. Ger-
tainly, young athletes must be instructed to report the pain
1o their coaches, even pain of lowest intensity.

A relatively small subject sample and the fact that pain in-
cidence was recorded only on one occasion are the limita-
tions of this research study. Accordingly, future research
of this type should be conducted on larger samples of ath-
letes, and it should be designed as a longitudinal study.
This way useful information would be obtained about
whether the reaction on pain occurrence will manage to
reduce the pain, eliminate it or whether it will be increased.
Models between current pain incidence and possible future
injuries could also be determined.

Furthermore, future research should certainly investigate
the differences in pain incidence between the four major
styles of play, grips for executing the forehand (the eastern,
the semi-western and the western), arips for executing the
backhand (one-handed or two-handed), as well as differ-
ences on different levels of competitive efficiency (juniors,
ITF futures, ITF challengers and ATP). The whole picture of
the abovementioned information would probably structure
certain profiles and models of players who are more prone
to pain depending on the category to which they belong.
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