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Summary
Periodic health evaluation of young athletes in Estonia

Aim of the present paper is to give an overview of periodic
health evaluation (PHE) and of health conditions and dis-
eases found in PHE of young athletes.

The electronic medical record of Tartu University Hospital
was searched to retrieve primary diagnoses of medical
conditions and diseases as an outcome of PHE performed
in Sports Medicine and Rehabilitation Clinic during 01.01
— 31.12.2014. The data of young (9-19 years) athletes
(n=3479) were included.

The primary diagnoses of health conditions and diseases
were established in 24.9% (n=856) of evaluated young
athletes as an outcome of PHE. The most frequent were di-
agnoses of the musculoskeletal system (44%) followed by the
cardiovascular system (22%). Injuries were most frequently
detected among diagnoses concerning the musculoskeletal
system — in 53 % of all musculoskeletal system diagnoses,
of which overuse injuries were the most frequent.

PHE is a valuable tool in the management of athletes’health,
which permits the detection of health conditions that could
be predisposing factors for the development of injuries or
diseases in the future. The discovery of underlying silent
diseases enhances the promotion of athletes’health, timely
treatment and risk assessment. The high incidence of over-
use injuries among young athletes raises many concerns
and prompts further study.

Keywords: periodic health evaluation, young athletes,
health conditions and diseases

Pe3ztome

IIpogunaxmuueckoe o6cnedosanue cocmoanus 300p06bs
MON00BIX CHOPMCMEHO8 8 ICHIOHUU

Llenvto dannozo uccredoganus OvlI0 0ams 0030p UCNONb-
3yeMoll MemoouKu npoQUIAKMULecKko2o 00cied08anus
300po6bst (I103) Mon00bIX CHOPMCMEHOB U BbISIGIEHHBIX NPU
npogedenuu [103 omkioHeHuii om coOCMOsIHUL 300P08bsL U
3a601e8aHUL.

Tepsuunvie OuazHo3vl COCMoAHULL 300p08bsL U 3a001e8aHUl,
svLsNeHHbIX npu npogederuu 1103 6 Kiunuke cnopmuHol
MeOuyuHsl U 6occmanogumenvrou mepanuu 8 nepuoo 01.01
— 31.12.2014, Oviau uzvamsl u3 91eKMPOHHOU UCTNOPUU
oonesnu Knunuxyma Tapmyckozo Ynusepcumema. B ananus




BKIIOYUNU OGHHBLE MOTOObIX CHOPMCMEHO8 8 8o3pacme 9—19
nem (n=3479).

YV 24.9% (n=856) monoovix cnopmcmenos 6vliu OuacHo-
CMUpPOBanbl paziuiHvle OMKIOHEHUs: 300P08bs U 3a007e-
sanust. Camvlmu yacmulmu ObLIU OUACHO3bI, CEA3AHHbLE
¢ onopno-0guzamenvhbim annapamom (44%). 3amem
crnedyrom 3a601e8aHus U OMKIOHEHUS KAPOUOBACKY-
aapHotl cucmemvl (22%). Cpedu 3abonesanuii onopHo-
ogueamenvHo20 annapama 6onvule 8ce2o ObLI0 BblABNIEHO
OUACHO308, CEA3AHHBIX C NospedcoeHusmu — 53% ecex oua-
2HO308 ONOPHO-08UaAMeNbHOI cucmembl. [Ipuuém camvimu
YACBIMU AGTAIUCH NOBPENCOCHUS, BbI36AHHbIE NEePESPY3KOlL
U NEPEeHANnpAN*CeHUeM.

1103 mon00bix cnopmcmenos a6saemcsi Heoy eHUMbIM
cpeocmeom 6 onpedeneHuu COCMOSIHUSL 300P08bsL 8 PA3HbIE
nepuoobl MPEHUPOBOHHO20 NPOYECCA U NOMO2AEN Gblsi6-
JISIMb NOSPAHUYHBLE COCMOSIHUSL, AGISIOUUecs: haxmopamu
PUCKA pa3HbIX nospexcoeHuli u 3abonesanui. Peeynaproe
06cnedosanue CnOpmeMeno8 no360siem 0OHAPYICUBAMD
3a001e8aHUsL U NOBPENHCOEHUs, NIAHUPOBAMb UX CBOEBDEe-
MenHoe ieuenue. Boiasnennas gvicoxas wacmoma nogpeoic-
OeHuUll, CESI3AHHbIX C NepecPy3KOU UL NePeHaAnPsdNceHUeM
ONOPHO-08ULAMENTLHO20 ANNAPAMA Y MOTOObIX CHOPICMe-
HO8, 8bI3bl6AEN 03aD0YEHHOCHb U Mpebyen HanpagieHus.
Ha nocneoyiowue UCCie008anUsl C Yeblo GbISICHEHUSL UX
NPUYUH.

Knrwoueegvie cnosa: npogunakmuuecxkoe obciedoganue
300p08bs, 10HbIe CNOPMCMEHDL, OMKIOHEHUS 300P08bs U
3abonesanus

Background

Physical activity and sports are important re-
sources in health promotion and in the prevention
of various diseases. On the other hand, imposing an
inappropriate training load, which is notin accordan-
ce with athletes’ physical capability or undetected
health conditions, may predispose an athlete to
serious health risks. Therefore, the preparticipation
health screening of athletes is advised before begin-
ning regular physical training and periodic health
evaluation (PHE) in competitive athletes [1].

PHE of athletes has long traditions - the first
publications on the subject could be dated back to
1950s. At the present time, the PHE is implemented
in most countries in Europe as well as in the United
States. According to various studies carried out in
Europe and the USA [2]:
0.3-1.3% of children were not eligible for
sports participation due to health problems detected
during PHE;
3.2-13.9% of children were restricted from
sports participation due to diagnosed pathologies;
the incidence of sudden cardiac death was
2.1 per 100,000 athletes per year.

The terms of conducting PHE vary between
countries [3]. In Estonia, in 2009 the guidelines
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for PHE of young athletes were developed by the
Estonian Sports Medicine Federation, which were
accepted by the Estonian Health Insurance Fund
(EHIF) and the Estonian Olympic Committee. In ad-
dition to PHEs in adult elite and recreational athletes,
about 10,000 PHEs of young athletes are annually
performed in Estonia. In young athletes (9-19 years),
PHE costs are covered by the EHIF. The PHE costs are
paid by the athletes themselves or will be covered by
the responsible sports associations or sports clubs if
the athlete is more than 19 years old. The principal
overview of PHE components is given in figure 1.
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Figure 1. Periodic health evaluation components in
Estonia

The PHE starts with collecting the anamne-
sis. Every athlete (or parent in case of very young
athletes) fills in a health questionnaire, which is
thereafter used for a targeted interview with the
physician. The issues of sports participation (sports
played, sports experience and qualification of an
athlete, training load), health complaints (especially
occurring during physical activity or immediately
after that), personal health history (chronic diseases,
medication) and family medical history (hereditary
diseases in family) are analyzed.

The physical examination consists of the
evaluation of physical development and clinical
evaluation of organ systems. For the evaluation of
physical development, anthropometric data and
body composition are measured. These data are as-
sessed according to ubiquitous normal values and
age-specific weightand height curves. Based on the
evaluation of the aforementioned data, the follow-
ing aspects of athletes’ health could be considered:
the physical development of young athletes; occur-
rence of over- and underweight; in certain sports
(aesthetic sports, sports with weight categories,
technical sports etc.) an optimal body weight could




be calculated and the possibilities for healthy weight
loss or gain evaluated.

The clinical evaluation of organ systems con-
sists of the inspection of appearance (signs of Marfan
syndrome), skin and mucous membranes, lymph
nodes, musculoskeletal system, respiratory system
(lung auscultation) and cardio-vascular system
(cardiac auscultation, blood pressure measurement,
peripheral pulse).

Functional evaluation: all PHEs in Estonia con-
sist of spirometry and ECG recording at rest. The
spirometry is included due to the high incidence of
asthma in Estonian children. ECG recording is stron-
gly suggested by the European Federation of Sports
Medicine Associations as history and physical exam
alone have low sensitivity and specificity in detecting
underlying silent congenital cardiac disease [4]. To re-
duce the false positive ECG findings, it is advisable to
apply the Seattle criteria for reading the athletes’ECG
[5]. The ECG-exercise test is performed in athletes ha-
ving cardio-pulmonary complaints during exercise,
abnormal findings during physical examination or
ECG atrest. In addition, an exercise test is performed
in athletes with a high training load (over 8 hours
per week). In competitive endurance athletes, the
cardio-pulmonary exercise test in performed.

In case of positive findings, further examinati-
ons (blood tests, X-ray, echocardiography, ECG Holter
etc.) or specialists’ consultations are carried out.

According to PHE results, the conclusion of
health evaluation is formulated, in which the clearance
or restriction for sports participation is stated.

The aim of the present paper is to give an over-
view of health conditions and diseases found in PHE
of young athletes in Tartu University Hospital.

Methods

The electronic medical record of Tartu Uni-
versity Hospital was searched to retrieve primary
diagnoses of medical conditions and diseases as an
outcome of PHE performed in Sports Medicine and
Rehabilitation Clinic during 01.01 - 31.12.2014. The
data of young (9-19 years) athletes were included.
All athletes were evaluated according to the PHE
protocol described above. The International Statis-
tical Classification of Diseases and Related Health
Problems (ICD-10) was used for the classification of
health problems.

Results

3479 PHEs (64% boys and 36% girls) were per-
formed during the study period. Primary diagnoses
of health conditions and diseases were found in
24.9% of young athletes (n=865). The most frequent
were diagnoses of the musculoskeletal system (44%,
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n=380) followed by the cardiovascular system (22%,
n=186) (figure 2). In the endocrine, nutritional and
metabolic systems diagnoses group (9%, n=81),
overweight (4.3%, n=37) and vitamin D deficiency
(3.7%, n=32) were most often detected. In the res-
piratory system group (7%, n=56), chronic tonsillitis
(2.9%, n=25) and acute upper respiratory tract disea-
ses (2.5%, n=22) were leading pathologies. Primary
diagnosis of bronchial asthma was established in 3
young athletes.

blood and blood forming organs
(anazmia)
endocrine, mutritional nad metabolic
gystems

cardiovascular system
musculoskeletal system 4%

respiratory system

others

Figure 2. Distribution of diagnoses by organ systems

Among diagnoses concerning the musculoske-
letal system (figure 3), most frequently injuries were
diagnosed - 53% of all musculoskeletal system dia-
gnoses (soft tissue overuse injuries, back disorders,
disorders of patella, osteochondropathies, and acute
traumas). Injuries were followed by deformities of
foot and deforming dorsopathies — 34% of muscu-
loskeletal system diagnoses.

flar feet and other deformities of foot

disorders of patella

posture disorders (deforming dorsopathies) 4%

other back disorders 15%

soft tissue overuse injuries 26%
juvenle osteochondrosis |

osteochondropathies -
congerital malformations -

acute traumas 3%

6%

others

Figure 3. Distribution of musculoskeletal system dia-
gnoses

In the cardiovascular system (figure 4), cardiac
arrhythmias (31%) and higher blood pressure rea-
dings without hypertension diagnosis (27%) were
found most frequently.
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Figure 4. Distribution of cardiovascular system dia-
gnoses

Discussion

The aim of the present paper was to give an
overview of health conditions and diseases found in
PHE of young athletes in Tartu University Hospital.

The primary diagnoses were established in
nearly % of evaluated young athletes as an outcome
of PHE. Although PHE is generally indicated for
screening of cardiac, especially hereditary cardiac
diseases in young athletes, our data shows quite a
high occurrence of general health conditions.

Injuries of the musculoskeletal system were
most frequent conditions that required modifica-
tion/restriction of the training load or temporary
withdrawal from training. The high incidence of
overuse injuries in young athletes raises many
concerns in health professionals and in our opinion
requires thorough analysis not only from the medical
part of view but also from the viewpoint of training
methodology used by coaches working with yo-
ung athletes. Deformities of foot, occurring quite
often in young athletes, may play a possible role as
predisposing factors in the development of leg and
foot overuse injuries. On the other hand,a too high
training load that is not appropriate for the athlete’s
age and qualification, and premature specialization
in sports may lead to injuries.

Cardiomyopathies were diagnosed in the
context of overtraining and the restriction from
training was required during the treatment period.
The congenital malformations of the cardiovascular
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system were mild (for example haemodynamically
not relevant foramen ovale apertum, coronary
artery fistula) and did not interfere with physical
activity. During the study period, there was no case
on account of which the athlete was denied the
clearance for competitive sports participation due
to cardiovascular disease.

The anaemia was generally mild and bound to
iron deficiency in young athletes. However, there
were four cases of profound anaemia that required
a temporary break from training for the treatment
period. The occurrence of anaemia and vitamin D
deficiency could be underestimated in our data since
blood tests are not carried out routinely but only in
case of health complaints.

Conclusion

It is important to detect medical conditions,
which are common and not severe from a health
perspective but may influence sports performance of
athletes. Therefore, PHE is a valuable tool in the ma-
nagement of athletes’ health that permits detection
of health conditions, which could be predisposing
factors for development of injuries or diseases in
the future. Discovery of underlying silent diseases
enhances the promotion of athletes’ health, timely
treatment and risk assessment. The high incidence of
overuse injuries among young athletes raises many
concerns and prompts further study.
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