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Preface

Sudden athletic/cardiac death is defined
as an unexpected death from cardiac
causes that occurs within one hour or
within 24 hours in unwitnessed cases
from the onset of an acute changes in
cardiovascular status as a result of
physical activity in the absence of external
causal factors. It often occurs during
exercise, but it can also occur at rest and
sometimes during sleep. The death of
Greek Army messenger “Pheidippides” in 490 BC probably the first documented sudden
cardiac death due to extreme physical activities. He ran 42.2 Km from city Marathon to
Athens to deliver the victorious message to the emperor at the assembly, exclaiming ‘'we
have won’, before collapsing and dying. The distance and the name Marathon running
for long distance running is in commemorate with this tragic incidence. Since ancient era
up to date the medical profession in continues battle against sudden athletic deaths.

In 5ri Lanka in 2014 four consecutive deaths were reported among school marathon
runners within 2 months, as a result the Ministry of Health severely encountered this
issue in early 2014. But even before there had been three sudden athletic deaths
reported in 2012 and two deaths reported in 2013. Majory of those deaths were taken
place while competing in school road race. Ministry of Health formulated an expert
committee, The Sports Medicine Development Committee chaired by the Deputy
Director General (Medical Services) |l. The rest of the committee members include the
specialists from Cardiology, Paediatric Cardiology, Orthopaedics, Gastroenterology,
Mutrition, Radiology, Medical Administration, Exercise Physiology and Sports & Exercise
Medicine.

Meetings were held at the Ministry of Education with the participation of officials from
the Ministry of Sports to formulate standard screening tool for sports medical fitness.
After many rounds of discussions committee finalized the official medical documents for
athletic screening termed H-1246 Document for Pre-Participation & Pre-Event Medical
Clearance Certificate. Along with consensus agreements on Sports medical screening
were published as a Ministry circular MA/MS/E/06/2012(Il) dated 10" of October 2014
by the Hon. Secretary to the Ministry of Health.

Training of Medical officers as an authorized Medical officer to issue H-1246 fitness
certificate commenced on 8" of April 2016. The version 1 of the guideline manual
published and distributed among medical officers participated. In 2018 the version 2 of
the guideline manual published and island wide training program for medical officers




were conducted. Since the beginning of island wide training of medical officers to
perform sports fitness medical screening, there haven't been sudden athletic deaths
reported particularly among the target population, the school athletes. Thus, this effort
became a success with the contribution of all stakeholders and trained authorized
medical officers delivering their service to the public. Since the beginning of island wide
training of medical officers to perform sports fitness medical screening, there haven't
been sudden athletic deaths reported particularly among the target population, the
school athletes,

Thus, this effort became a success with the contribution of all stakeholders and trained

authorized medical officers delivering their service to the public,




Message from Hon. Minister of Health

Dr. Keheliya Rambukwella
Minister of Health

| am pleased and encouraged to witness the evaluation of sports medicine and its
application in Sri Lanka with laudable initiatives such this training program and guideline
handbook.

Health risks are a danger at any point of time to human beings, but more so when they
are engaging in strenuous activity such as sports. Evidence of this is visible in the numbers
of injuries and fatalities as a result of sports activities prevalent today.

Addressing this as a key area of attention is paramount. Standardizing pre-sport medical
screening and providing a robust, proactive response in the event of an anomaly has to
be ensured,

This program executes that brief with greater precision than any initiative before.

Filtering this knowledge down to the general public should also be treated with egual
importance. Public awareness will play pivotal role in preventative measures. | have
every confidence that the Ministry of Health will lend all assistant in this regard, to ensure
this. To all the stakeholders including the participants of this training program, resource
person, the sport medicine development committee of the Ministry of Health and with
special attention, our doctors who | believe are of the highest caliber, | would like to wish
you very best in this endeavor.




Message from the Secretary of Health

Mr. S. Janaka Sri Chandraguptha
Secretary of the Ministry of Health

Sports and exercises medicine is one of the emerging medical specialties in 5ri Lanka.
Ministry of Health is very keen on the development of this specialty and rendering its
fullest support to the field for their development.

We, In the Ministry have a clear view and understanding on the benefits of sports and
exercise medicine not only for the sporting arena but for the Non — Communicable
diseases prevention. In the past few years Ministry of Health has created different
opportunities for the doctors who are practicing in sports medicine field.

In 2015 ministry has sent 25 medical officers for and overseas residential training
program in Malaysia at University of Malaysia. In service CME training sports medicine
medical officers were conducted in 2016. There were two hands on skill development
programs conducted by the Ministry of Health with the generous sponsorships from the
private sector.

Taping workshop and Thera-band and Gym ball workshop were conducted under the
supervision of two eminent professors in the respective fields.

There has been seventeen sport medicine units established island wide under the
guidance of Ministry of Health. Further, Ministry of Health determinant to established
25 sports medicine units island wide, one per each district delivering the sports medicine
care for all citizens in Sri Lanka.

The aim of this revised 3™ edition of the guideline manual in 2023 for doctors is to
transfer the updated knowledge, international protocols and guidelines for their
knowledge and skill development.

Ministry is happy to announce that, since introduction of this medical fitness assessment
program, there had been dramatic reduction of sudden athletic deaths among over
school children which were the main expected outcome of the training of doctors in this
regard.

This will finally benefit the doctors themselves and the society, being the healthy fit
nation.

Here, | keep my warmest regards for all stakeholders involved in this national program.




Message from the Director General of
Health Services
Dr. Asela Gunawardena

Directar General of Health Services
Ministry of Health

Sudden cardiac deaths among athletes are still a tragic and dramatic situation worldwide,

The battle against sudden cardiac/athletic deaths not a new challenge to 5ri Lanka. Since
2013, we have experienced around thirteen such deaths spreading most of the years up
to date.

Very recently, two deaths have been reported one being a kid around 10 years old and
middle-aged person while taking part “Awurudu Marathon” without proper medical
screening and disregarding hostile hot & humid adverse weather conditions. Therefore,
it seems that the battle against sudden athletic deaths is still warrants in great
importance and a mandatory requirement and should not look aside.

Ministry of health is always in pursue of good health of the society and safe participation
of physical activities and sports.

During my carrier as a medical administrator | have put my effort to establish the sports
medicine unit in Colombo South Teaching Hospital by which | could accomplished the
above-mentioned objectives to a great deal.

Having a sports medicine unit in a hospital enhance the value-added quality of care to
the public.

Pre — Participation Evaluation before physical activities and the yearly periodic health
assessment there after considered the most scientific way of ensuring safe participation
in physical activities and competitive sports. Thus, Ministry of Health has formulated
universal screening program with the collaboration of two other ministries, Ministry of
Sports and Ministry of Education.

Introduction of H-1246 Fitness certificate by the expert panel of the sports medicine
development committee made the screening process streamlined and island wide. The
filling of the H-1246 certificate by an authorized medical officer after participation the
training program conducted by the committee will ensure the uniformity of the risk
evaluation.

| encourage all medical officers to take part in the training program which is an excellent
CME program and acquire an additional skill of performing a comprehensive sports
medical evaluation.

| wish all the best to the sports medicine development committee and the participating
doctors who are voluntarily dedicated to do this duty for our nation.




Message from the Deputy Director General
(Medical Services) Il
Dr. G. Wijesuriya

Deputy Director General (Medical Services) Il
Ministry of Health

As the focal point of sports medicine development committee chairperson, | would like
to express my heartiest gratitude to all the stakeholders of the committee for their
generous untiring effort to make this program a success for the 3™ occasion.

It was a great privilege and experience for me to conduct meetings with many different
medical specialists and professionals from the ministry of education and ministry of
sports and come to a fruitful scientific recommendations and conclusions to revise the
pre- participation and Pre- event medical screening protocols,

Medical service department is on continuous surveillance on capacity building of sports
medicine field. Specially creating new carder positions for specialists and grade medical
officers in this fiald.

Policy making and decisions has to be taken at timely intervals with the new
development and advancement in the field. The committee is an immense strength and
support to the ministry of health in this regard.

This year | have included specialist participation from related other medical specialists in
developing the screening guidelines. Those include Emergency medicine, Doping &
prohibited substance, Sports science, Sports Physiotherapy, Sports Nutrition and medical
administration.

This diversity of the committee makes all of us aware of many related conditions and the
possible preventive measures and solutions.

The private sector hospitals and GP centers are all cornerstone for delivering healthcare
facilities. | have noticed that last minute requirements would be difficult on a day when
the government clinics are not functioning. Therefore, the committee has taken another
step forward and deciding on enrolling the doctors in the private sector to take part in
this training program subjected to a nominal fee.

Covid-19 pandemic made serious difficulties in organizing this training program.
Fortunately, the funding by HSDP funds made this program a reality. | must thank all the
officers working in funding process.

The provincial Health directors and Regional deputy directors showed a great interest on
this training program and sent me numerous requests to conduct this in their respective
provinces.

linvite all health administrators to make the fullest participation of their medical officers
to get the maximum use of this wonderful training opportunity.




Message from the Director (Medical Services)

Dr. Ayanthi Karunarathna
Director (Medical Services)
Ministry af Health

Sports, Games and Play all by means are different levels of physical activities either taken
part at competitive or non- competitive levels, The intensity of the physical activity would
greatly vary according to the nature of the sport or the physical activity mainly depending
on the dynamic and static components of the particular sport. Thus, the health risk may
also vary in great details in parallel with the nature of the sport.

The biggest threat and challenge to our sport medicine field is that creating a safe
environment for the athlete to engage in safe participation in physical activities. It's
virtually very difficult to give a 100% guarantee that one would not encounter any
adverse outcome while doing physical activities.

The reason for this many would have ongoing medical illnesses, and some are yet to be
diagnosed. The congenital illnesses may still be hidden till the last suitable moment to
appear. Therefore, performing a physical fitness screening prior to exercise and sports
carries considerable risk and responsibility to the physician involved in. Thus, many of
the dactors would not want to come across such nuisance in their carrier and it's
acceptable by professional norms. But still we need to overcome this hindrance. The
ministry of health took this bold decision to train doctors and give them a professional
cover through the ministry of health by license them as authorized medical officer to do
the sports pre- participation & pre- event screening medicals, the H-1246 document.

This time ministry of health considered enrolling the doctors employed in private sector
to be trained as licensed & authorized medical officers to perform this medical screening.
This will decentralize and spread the service to the mostly required rural areas where the
private sector medical service highly involved.

Therefore, | invite all interested doctors to join this program every other year where the
ministry of health planning to conduct provincially, which is essentially a CME program
for their carries.

Warm Regards.




Message from the President Sri Lanka
Sports Medicine Association

Prof. Aranjan Karunanayake

MBBS, DM, DOHES, Dip.Tax, Dip.Coun, D, 5p Med, F55 {IN),
MBASEM [UK), MSc.SEM [UK)

President 5ri Lanka Sports Medicine Association

Sports and exercise medicine [SEM) is a relatively new medical specialty that comprises
of two components. That is sports medicine and exercise medicine. This specialty plays
a major role in promoting health and fitness among athletes and exercising individuals
and help them to achieve their optimum performance level. These specialists play a key
role in combating physical inactivity and non-communicable diseases which are
menacing to rise to epidemic levels.

This specialty has been recognized as a distinct medical specialty in several countries in
the world including 5ri Lanka. In some countries SEM specialty is a branch of Medicine
and in some it is a branch of Surgery. In countries such as United Kingdom and 5ri Lanka,
SEM specialty is a branch of Medicine,

SEM focuses on health promotion, prevention, treatment and rehabilitation of sports
injuries and diseases which include chronic lifestyle or non-communicable diseases
(NCDs). SEM specialty helps to enhance human performance to optimum level by
incorporating knowledge of physiology, biomechanics, sports psychology, sports
nutrition and other subjects related to sports sciences.

Therefore, this specialty has the need to attend to matters related to suboptimal health,
promote and maintain optimal health and deal with matters related to supra optimal
health which is required for ultimate success in sports. To achieve the supra optimal
health it is essential to stretch the human physiological limits without causing injuries to
body structures.




Sport and Exercise Medicine spe
other specialties.

Athletes and exercising individuals are not only affected by sports injuries, but they are
also be affected by all the illnesses and diseases which any human being is subjected to.
Therefare, SEM doctors must have additional knowledge related to various overlapping
medical disciplines such as (orthopedic, radiology, surgery, general medicine,
rehabilitation, rheumatology, family medicine, emergency medicine, pediatrics,
gynecology and obstetrics, cardiology, neurology, endocrinology, psychiatry, public
health etc.). In addition they must have a thorough knowledge on sports science related
subjects such as biomechanics, exercise physiclogy, sports nutrition, sports psychology,
electrotherapy etc. Although they should possess knowledge on all these subject areas,
SEM doctors have an ethical duty to get appropriate advise from the other relevant
specialists when managing athletes and exercising individuals.

SEM Training

In most countries, SEM training varies widely in duration ranging from 2 to 6 years and
can be done after basic medical graduation; or after other primary medical specialties
(such as orthopedic surgery;, emergency medicine, family medicine, paediatrics and
medical physiology etc.). In 5ri Lanka, SEM training can be commenced after medical
graduation, internship training and one year post intern training. The minimum training
duration at present to become a Board Certified Consultant will take a minimum of five
and a half years, which includes the ane year of Post graduate diploma training and the
two years required for board certification. After obtaining this specialty in Sri Lanka,
these physicians can progress on clinical route and also on an academic route,

Major spheres under SEM Specialty

Injury prevention, rehabilitation and sports performance

The increase in physical activity often goes together with increase sports participation,
sport and exercise related injuries and illnesses. People taking part in sport and exercise
ranges from weekend warriors to professional elite athletes. Therefore, it is the
responsibility of the SEM physicians to provide relevant care to both these groups. High-
perfarmance Sport and Exercise Medicine is a sub-area of SEM which focuses on high-
performance of elite athletes, This includes helping athletes to optimize their health,
well-being and to achieve the highest sports performance even under high physiological
loads and extreme stressful circumstances. The physiological, psychological, medical and
social issues that need to be faced by elite athletes are much more different from those
of recreational athletes and general population. Which means, providing medical,
surgical, psychological and rehabilitation care to elite athletes is much more challenging
than providing care to recreational athletes and general population. S5EM specialists
must also be well trained to handle complex ethical issues and conflicts that can arise
due to interactions between athlete, team, coach, family, physician etc. These issues are




much more complex than the issues that usually arises during a conventional doctor and
a patient relationship.

Contribution to prevent Doping menace

Although a wealth of information is available regarding the harmful implications of
banned substances (ex anabolic and androgenic steroids, steroid hormones, stimulants,
narcotics) on human body and the punishments that are there for using such substances,
doping still remains a major challenge in the world. Respecting and adhering to the World
Anti-Doping Agency (WADA) Code is mandatory for all athletes taking part in competitive
sports, SEM doctors have a major role in spreading awareness to athletes and other
athlete support personnel which includes coaches, trainers, family, relatives and friends
since athletes usually seek advice from them on matters related to supplements and
other nutritional advice which they may not be adequately equipped to advice athletes.

Travelling with a team and working under altered physiological conditions

In many developed countries it Is mandatory that a SEM physician should accompany a
sports team travelling for competition or training. In most instances the travelling
invalves crossing several time zones, SEM physicians have the knowledge to engage in
overall medical care for individuals involved in physical activities and sports after crossing
several time zones and also performing under altered and extreme physiological
conditions such as exposure to extremes of temperature and baro metric pressure.

Prevention role in non-communicable diseases

SEM physicians have a significant role to play in prevention and treatment of non-
communicable diseases and to promote health. Therefore, they have to be equipped
with up to date knowledge on types, intensities, frequencies and durations of physical
exercises that are useful to prevent ilinesses and promote health. In addition these SEM
physicians must have a knowledge on available opportunities and barriers (personal,
environmental and social) for regular participation in physical exercises and good
counselling skills to promote health.

In summary, Sport and Exercise Medicine is a branch of medicine that deals with physical
activity and physical exercise to promote health and fitness among athletes and people
whio are physically active with an ultimate aim of optimizing health, human performance
and doping free sports performance. Therefore, SEM physicians must have a sound
academic and theoretical back up, clinical experience, research and practical laboratory
skills that will enable them to conduct up to date research and use research knowledge
in their clinical practice to prevent injuries and illnesses and optimize sports
performance.

Bibliography
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Background of Pre-participation &
Pre- Event Medical screening
Dr Ajith Susantha Paris

Senior Registrar in Sports & Exercise Medicine
MBBS, Diploma in sports Medicine (Colombo), MD in Sport and Exercise Medicine {Colombe)
Teaching Hospital Karapitiva.

Pre participation evaluation and periodic medical examination

Sudden death of a previously healthy young athlete on a playing field has been a most
tragic and devastating event. The most common causes are heart related and very few
are due to other causes. The unexpected loss of a young athlete's life due to sudden
death has drawn significant attention and raised concerns within the sporting
community and the society at large. The latest incidents were related to few deaths
during Sinhala Mew Year season. The exercise related to sudden deaths are uncommaon
but it was prevalent though all are not reported or given much publicity.

Preparticipation examination (PPE) consists of history taking, relevant examination,
doing basic investigations and field tests with the focus on optimizing health, safety and
performance of sportsperson. It is a mandatory administrative and legal requirement in
certain sports and in certain age groups.

Objectives of preparticipation examination;
« To provide an entry point to medical care
* To screen for potentially life threatening conditions
* Toidentify current ilinesses, injuries or chronic conditions that may endanger the
players
* Toidentify ongoing medical sequalae like concussion
* Toidentify factors that may increase risk of future injury or illness
» To review medications
* To provide education and advice
« To provide medical clearance to participate in sport

Ultimate objective is to provide medical clearance to safely participate in sports.

The physical, psychological and social benefits of physical activity and sports participation
are well recognized. As medical practitioners it is our responsibility to make a safe
platform for sports participation giving appropriate clearances.

When we screen for potentially life-threatening conditions the evidence claims most are
due to cardiac causes. Therefore, one of the main objectives of PPE is prevention of
sudden cardiac deaths [SCD). Out of cardiac causes, most of them are inherited like
hypertrophied cardiomyopathy, coronary artery defects, conduction system




abnormalities, heart valve defects, aortic disorders and iron channelopathies. There is a
detailed description in cardiac chapter. During PPE we inquire about any hints in history
that will lead to potential cardiac causes like unheralded syncope, family history of SCD
in young.

When we go through the past incidents of SCD, a certain percentage reported who had
structurally normal hearts. Out of those most were due to cardiac causes like congenital
long and short QT syndromes and brugada syndrome which can be detected by going
through history, examination and mandatory electrocardiogram testing (ECG).
Therefore, proper history, examination, ECG and field test is of paramount importance
in pre participation examination.

The acquired causes are infections which are leading to myocarditis, certain drugs like
amphetamines, electrolyte imbalances, hyper and hypothermia. The traumatic causes
include commotio cordis in which there is direct blow to the heart in contact sports
leading to sudden death.




Prevention and management of Heat injuries in
sports

Dr. Indika Lanarole

MEBES, MD- Emergency Medicine

First Board Certified Consultant Emergency Physician in Sri Lanka
ETU = National Hospital of 5ri Lanka

Heat related iliness describes a continuum of illnesses ranging from mild, self-limiting
conditions to severe and potentially fatal. Entities include heat rash, heat edema, heat
cramps, heat syncope, heat exhaustion, and heat stroke. While heat exhaustion is the
commonest presentation, heat stroke is a medical emergency with mortality estimated
to be range from 10% to S509%.

Pathophysiology

Body heat |oss is controlled mainly by hypothalamus and the peripheral receptors
in the skin and organs,

The temperature gradient created between the core of the body and skin (skin
being slightly cooler than the core) promotes heat dissipation. MNaturally this
dissipation is reduced when the gradient is narrowed. The critical environmental
temperature point is approximately 35°C (95°F). As the ambient temperature and
relative humidity increase, body cooling becomes less effective,

Hypothalamus regulates the body’'s mechanisms for cooling.

. When the core temperature becomes elevated, the hypothalamus signals for

vasodilation and the shunting of blood to the skin through sympathetic
pathways occur resulting in heat loss.

Further due to signals of hypothalamus, increased sweat production resulting
more loss of heat occurs.

. The hypothalamus activity also causes behavioral responses to hot

environments, including decreased exertion, removal of clothing, and
sheltering from the heat,

Once temperature increases in the body

a. Asystemic inflammatory response syndrome-type response initiated.

Interleukins, cytokines, and proteins are released during the acute phase. This
leads to increased mucosal permeability that can cause endotoxins from the
gastrointestinal tract to enter the systemic circulation and cause further
endothelial and tissue injury.

. It is also thought that as temperatures increase within the body, critical
proteins are denatured, which leads to cell apoptosis and death as well as
temperature-induced coagulopathy.




Clinical Presentation

4.

+ The diagnosis of heat-related illnesses can be challenging due to the lack of strict
diagnostic criteria, other than for heat stroke.
« Conditions mentioned are,

Prickly heat (miliaria rubra or lichen tropicus)

Rash is described as pruritic, maculopapular, and erythematous. Usually found under
clothed areas of the body and caused by the inflammation and occlusion of sweat
ducts.

Heat edema

Lower extremity-dependent edema following heat exposure that is benign and self-
limiting. Occurs due to changes in hydrostatic pressure changes, vascular leak, and
cutaneous vasodilation.

Heat cramps

Refers to muscular cramping occurring during exercise in heat, which is related to salt
deficiency and is usually benign. Involuntary, spasmodic contractions of skeletal
muscles, caused by a relative electrolyte deficiency in the muscle, most likely due to
hyponatremia. These cramps are more likely to occur after the muscles have cooled.
Usually occurs during or after exercise.

(Rhabdomyolysis is a rare complication from sustained muscle contraction)

Heat syncope

A type of orthostatic syncope related to heat exposure that occurs in response to

cutaneous vasodilation and the pooling of blood. It is characterized by a brief syncopal
episode with a complete and rapid return to baseline.

{Important - consider heat syncope only in otherwise healthy patients with clear
orthostatic causes. Heat syncope patients who have recurrent episodes and
inconsistent with exercise-associated collapse or other clear explanation should be
referred to cardiology to exclude cardiac syncope).

Heat exhaustion

Results from exposure to high environmental heat or strenuous exertion and may
progress to heat stroke unless the patient is removed from the hot environment
and/or decreases exertion; thermoregulation is not impaired.

Fatients may have a normal or elevated core temperature (<40°C, 104°F).

The systemic symptoms include tachycardia, weakness, syncope, nausea, and
vomiting. Early intervention is key to preventing progression to heat stroke. Rarely,
heat exhaustion may be complicated by rhabdomyolysis, acute renal failure, and DIC.

Heat stroke
Defined as core temperature of =z 40°C (104°F) and CNS dysfunction; this is
accompanied by a systemic inflammatory response.

CNS dysfunction is the hallmark of this condition. Signs of CNS dysfunction include
irritability and confusion but may progress to seizures, encephalopathy, and coma.




Circulatory collapse is present in some cases of heat stroke patients. Coagulopathy
may be noted in the form of bleeding from IV sites.

Heat stroke is divided into two categories: Exertional heat stroke and classic heat
stroke, Although the causes are different, the final pathways are similar.,

d.

Exertional heat stroke occurs in patients participating in athletics or with an
occupation that leads to heat exposure and exertion. The environment, use of
gear, poor physical conditioning, and previous history of illness (can increase
vulnerability) and lack of heat acclimatization can all contribute. This can occur
even in temperate climates with exertion.

. Classic heat stroke often involves patients who have poor physiologic mechanisms

for heat regulation, including groups with comorbidities, the elderly, young
children, those on medications that impair physiologic responses to heat, or those
with psychiatric or socioeconomic barriers.

***DIC is considered to be a prognostic factor in heat stroke.

DIC in heat stroke differs from DIC in sepsis; in heat stroke, fibrinolysis occurs in
the acute phase.

Investigations

Investigations are not usually required for minor heat-related illness but should be
ordered in patients presenting with heat stroke and might be indicated in some
patients with heat exhaustion.

Blood Investigations
s RBS - a must for any patient with confusion

= FBC- Hb - may be high (along with PCV) due to hemoconcentration.
WBC - cells may be elevated due to stress response or due to underlying
infection. Platelets - normal initially but rapidly decrease 1-3 d after onset.

* Electrolytes (Ma, K, Ca, Mg, PO4) reveal multiple abnormalities including
hyperkalemia, hyponatremia, hypochloremia, hypocalecemia, andfor
hyperphosphatemia.

s RFT — evidence of acute kidney injury and dehydration. {Incidence of AKI is
approximately 30% and may be due to direct damage or rhabdomyalysis).

s LFT- may show significant increases in AST, ALT and LDH in the early stages.
Total bilirubin begins to increase after 24-72 h. (Acute liver failure is seen in as
many as 5% of patients with exertional heat stroke).

s Coagulation Profile — can be normal on the first day of presentation but
commonly become elevated on the second to third day, particularly in cases of




exertional heat stroke due to liver cell damage and subsequent factor
deficiency.

» Creatine Kinase - normal or elevated. Severe muscle damage and
rhabdomyolysis are suggested with a CK >5,000 U/L, whereas a CK >16,000 U/L
correlates with an increased risk of acute renal failure.

s UFR - “tea-colored” urine or granular casts.

* Imaging

NCCT Brain - to rule out intracranial pathology.

¥ rays = as indicated.

+ Other tests

ECG — myocardial infarctions and arrhythmias are common.

Lumber puncture — if CNS infection is suspected.

Management

Minor conditions related to heat

Prickly heat (miliaria rubra or lichen tropicus):

Wear loose fitting clothing and avoid sweating. Antihistamines, steroid cream, and
calamine lotion for itching. Chlorhexidine washes can also be effective.

Heat edema:

Compression stockings and lower extremity elevation are the treatments of
choice. Diuretics are not effective and can compound other issues from heat stress
including hypovolemia and electrolyte abnormalities. Heat edema usually resolves
without treatment within several days.

Heat cramps:

Minimize exertion and replace fluids and salt orally.
Heat syncope:

Remove from heat and cease exertion; aral rehydration,

Heat exhaustion:

Remove from heat and stop exertion.
Hydration, either orally or IV,
Although rarely necessary, cooling measures can be considered.

Heat stroke:

Remove from the hot environment as soon as possible; stop all voluntary physical
activity.
Cooling is the most important therapy in classic and exertional heat stroke.




G5

Cooling should be initiated as soon as possible, even in the pre-hospital setting
{American College of Sports Medicine).

Patients’ clothing should be removed prior to cooling.

Aim — to rapidly cool <350C ({to avoid overshooting and rebound hyperthermia).
Ways of cooling

d.

Cold water immersion is the most rapid and effective modality for rapid cooling
in patients, especially in patients with exertional heat stroke. This method
involves placing the patient into a bath of cold or ice water. Immersion can be
impractical in the hospital setting and makes accessing the patient for
monitoring and interventions difficult. Some sources have reported shivering
and peripheral vasoconstriction to be a complication of cold-water immersion,
but the benefits of cooling outweigh any possible risk, especially in the case of
exertional heat stroke.

Evaporative cooling involves spraying the patient's skin with tepid water and
then fanning the patient. This method has been studied more in classic heat
stroke and is thought to be more effective in elderly patients in particular and
in heat exhaustion in general.

Conductive cooling can be achieved using cooling blankets.

Ice packs are most efficacious when applied to the whole body. There is limited
benefit of ice packs placed only on the axillae, neck, and groin.

Whole-body cooling by this manner can best be achieved by actively rotating
ice packs and ice water-soaked towels across the body.

Cold IV fluids may also supplement other methods of cooling but are not
considered sufficient alone.

Body cavity lavage (bladder, gastrointestinal, peritoneal) has not been well
studied and there can be a significant downside to these techniques, because
they are invasive.

Pharmacologic agent.

d.

Antipyretics — no benefit due to physiologic mechanism involved in heat
stroke. Antipyretics may prove harmful in patients who develop hepatic,
hematologic, and renal complications,

. Dantrolene — no effect

Neuroleptics (eg, chlorpromazine), which were the mainstays of therapy in the
past, are best avoided due to side effects.

Supportive care
a. Hypoglycemia

Common occurrence may be a manifestation of liver failure; therefore, infusion
of dextrose in water solution (D10/25/50W) should be considered in all
patients with heat stroke,




b. Fluids resuscitation —

Cooling per say improve the fluid status and hypotension due to redistribution
of fluids to central compartment from peripheral. Hence aggressive fluid
resuscitation is not recommended unless truly dehydrated.

d. Agitation and shivering -
benzodiazepines used in patients with agitation and shivering, to stop excessive
heat production,

e. Seizures associated with heat strokes
Treatment is with benzodiazepines and barbiturates. Phenytoin is not effective.
If fits are not controlled with the above options, patients need to be sedated
and intubated.

Disposition

Most minor heat illnesses have benign, self-limited courses, and patients are
usually discharged to home, These conditions include prickly heat, heat edema,
heat cramps, heat syncope, and, in most cases, heat exhaustion,

Psychosocial factors should be considered before discharging patients,

Heat stroke has a mortality range from 10% to 50%. Permanent CNS damage
occurs in 20% of cases of heat stroke. Heat stroke patients require admission,
usually to the ICU, for monitoring and to watch for and treat any end-organ
damage.

Mortality in heat stroke correlates with the degree of temperature elevation, time
until cooling methods are initiated, time to actual patient cooling, the number of
organ systems affected, older age, and the number of comorbidities,

Prevention

Prevention is key for all heat illnesses. Avoiding exertion or being outdoors at the
height of the daily temperature and maintaining hydration are mainstays in
preventing heat illness.

The most reliably modifiable risk factor is hydration status. Dehydration has been
linked to increased physiologic strain, decreased sweat rates, increased perceived
exertion, and increased core temperatures. Hyperhydration has not been shown
to have an effect on heat tolerance. Guidelines suggest that euhydration before
activity and a “drink to thirst” mentality during exertion are preventative for heat-
related illness.

Athletes or soldiers in training are wulperable to heat illness regardless of
environmental temperature, Trainers, supervisors, and medical staff should be
educated on heat illness, especially on the recognition of early stages.

Acclimatization to hot and humid environments is also important for the
prevention of heat illness. This is generally done by 1-2 h of exercise in heat over
10-14 d.




= Substance abusers are also at increased risk for heat-related illness, especially
when using drugs that increase metabolic rate, such as amphetamines, cocaine,
ecstasy, and phencyclidine (PCP), because these agents may cause an increase in
body temperature regardless of environmental temperature.

= Depending on the patient and situation, physicians prescribing drugs such as
anticholinergics, neuroleptics, and sympathomimetics should consider educating
patients on the increased risk of heat-related illness.

» Clothing — it is advisable to wear light colored cloths and avoid dark colored ones.

« Other individual factors that impair heat loss through the skin can also increase
the likelihood of heat illness. These include hypohidrosis, extensive scarring, and
diminished cardiopulmonary reserve at the extremes of age.

= Overweight or obese individuals may be at increased risk for heat-related illness.
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Algorithm for Pre-participation &
Pre-Event medical examination

Dr. Himan De Silva
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Coordinate with the client, Give basic preparation instructions and Fix an appointment
date/place in advance

Properly filled & Signed guestionnaire

12 lead ECG strip with L11 long rhythm strip,

Stamp size colour photograph

Request letter from the relevant authority

Other investigations {Optional- FBS, Hb,HCG,Lipid Profile, FBS,CXR)
Previous diagnosis cards, clinic books ect.)

3

Venue/Location for Medical sereening to be selected: - (Hospital, School) with facility
to do the endurance test

4

Register the Athletes: The same Registry number will be put on the H 1246 Document

3

Carefully check the Personnel detail section and then Question 1- 27 for any
discrepancy or abnormality

Mame, Age, DOB, ID or Passport Mo, Specific event or Sport,
Consent

Signatures of Athlete /Parent or Guardian if below 16 years

If answers are “yes' Check for need for referrals or advice from a
specialist

If the answer to question 27 is ‘No’ only the PPE will be issued and
athlete will be asked to train for two weeks and come back to
obtain the PEE

Before the PEE done Athlete/Parents/Guardian have to sign the
declaration

U




Do the Physical examination and fill the Details, Referrals & Recommendations on the
back of the application form: - This form to be kept with the Doctor performing the
medical screening for minimum of one year from the date of issue.

4

Check the Mandatory ECG and Optional other investigations and Document on the

back of the application

Check of any contraindications for on the spot endurance test: - Differ if found any of
those given below,

(Acute febrile illness, Dirrhoeas, Dehydration, Recent severe illness like Covid-19,
Coronary events, ect.)

If none found, proceed for 15 min Jogging /if found any- refer to the guidelines given

in the book or specialist

Passing on all above components the PPE/PEE { H-1246 Document } will be signed and
given to the Athlete




Sports medicine team is a group of health professionals whose major responsibility is the
health and the safety of the athlete. The size and the scope of the health care team
depends upon its locale, availability of other facilities and personnel, funding and the

number of athletes to be cared for.

A,

Organization

Peripheral Sports Medicine Team

-

EMT

PT - PA

Nutritionist Central-Sports-
Massage Therapist Medicine Team
Equipment & Ambulance facility

Student AT e ATHLETE

Strength & Conditioning Coach « ATC
Dentist-Endocrinologist « COACH

Podiatrist — Neurologist — Cardiologist « PARENTS

Primary Care Physician- Nurse s TEAM PHYSICIAN
Dermatologist = Psychologist

Gynecologist — Chiropractor- Health care

assistant

Respaonsibilities

A team physician must be committed to athletes, must have knowledge of sport,
must be interested in dealing with athletes at all levels, should live locally, &
should consistently maintain a high quality of care for all athletes,

Relationship with the Athletic Trainer.
The most important relationship in regards to the athletes’ health care.

Must advise ATC while trusting their decision making; Allows ATC to function
independently

Same treatment philosophy as other team members.

Compiling Medical History

Conduct PPE & Screen for serious Medical Conditions.




Compile complete medical history

Establish baseline Diagnosing Injury

Physician Responsibility- evaluating and treating illness and injuries & referrals
Aware of rehab & treatment provided by ATC

Good communication with ATC about initial evaluation

Provide written diagnosis

Deciding on Disqualification- written guidelines and information to the athlete
Physician has final say on an athlete’s disqualification based on medical grounds

Return to play is determined by physician based on recommendations from ATC
& PT

Attending Practices & Games-More common in college or professional setting
Must be readily available to ATC, School, Athlete

Record keeping- clear patient records, referral forms and consultation reports
and daily treatment log

Legal setup- Standards of care for sports medicine must be followed, Consent for
care must be clearly spelled out and informed written consent obtained for
procedures; Parental consent must be obtained for care of minors (< 16 years),
Confidentiality of the information and disclosure of information guidelines must
be in place, Medications should only be prescribed with informed consent of
possible side effects; avoid prescribing medications banned by IAAF and the
world Anti-Doping Agency-WADA,




Principles and Ethical Guidelines —

A. Competence

Sports medicine professionals must be knowledgeable, educated, and experienced in the
prevention and care of health problems, particularly those related to the sports for which
they are responsible.

B. Sports Knowledge

Sports medicine personnel should have an in-depth knowledge of the sports for which
they are responsible, including rules of competition. They must also understand the
training process and the physical and mental demands training places upon an athlete,
An active, wellness-oriented lifestyle enhances this understanding and improves rapport
with coaches and athletes.

C. Confidentiality

An athlete has the right to expect medical staff to observe confidentiality. When serving
as a team physician, the physician is responsible to the athlete, the team administration
and the coaches, so there must be clear guidelines concerning the disclosure of medical
information. Disclosure should be made only to responsible personnel and only for
determining the athlete’s fitness to participate. |deally, medical information should be
considered privileged, until the athlete gives permission to release information to the
team, the coach, or the media.

D. Communication

There must be mutual respect among all the members of the medical staff and open
communication concerning roles and responsibilities. In addition, medical personnel
must communicate openly with coaches, athletes, parents, and family physician.

E. Participation

The primary care team physician or a physician competent in sports fitness assessment
is responsible for determining an athlete’s fitness to participate. This may occur during
the pre-participation examination or after an injury is sustained in training or
competition. The team physician may decide to involve special consultants to assist in
these decisions.

F. Coordination

The primary care providers are responsible for coordinating the health care process
among all the persons involved in the sports program, including the coach, other health
professionals and para-professionals, sports scientists, administrators, families and
family physicians, and the athletes themselves. Athletes must be instructed in health and
safety practices and must bear a large degree of responsibility for their own welfare.




Pre - Participation Examination —

Every participant in sports should receive a thorough pre-participation medical
examination (PPE) by a knowledgeable sports physician. The examination may vary
depending on the local system and administrative/legal requirements, but should
encompass a detailed medical history and complete physical examination. The |AAF also
recommends a physical examination prior to participation in major international
competitions.

A. Primary Objectives

There are several primary objectives in conducting the pre-participation examination.
These include:

1.

Detect, Potentially Disabling or Life-threatening Conditions (both medical and
musculoskeletal) Such conditions are primarily Cardiovascular, some of which
may be clinically silent and not readily detected

Screen for Conditions that Predispose to lllness or Injury

The PPE allows the physician to screen for medical and musculo-skeletal
conditions that may predispose to illness or injury during training and
competition. These may include acute or chronic conditions (especially those
that have been untreated), injuries that have not been completely
rehabilitated, and congenital-developmental abnormalities. Detection of
these conditions allows for rehabilitation or other therapeutic interventions
such as management of exercises-associated asthma.

Meet Administrative Reguirements
The PPE is conducted in order to meet administrative requirements of the
appropriate sports or governmental agencies.

B. Secondary Objectives

1.

Assess General Health

The PPE may be the only contact that the athlete has with a health care
provider, especially those athletes with limited access to health care. Many
young athletes may have chronic and untreated health problems that may
reqguire on-going management.

Entry into the Health Care System
The FPE may establish a relationship with the health care system, and
provide an opportunity to get enter in to the system

Discuss Health and Lifestyle [ssues

The interview offers an opportunity to discuss and counsel regarding a wide
variety of topics, including nutrition and use of supplements, weight control
practices, alcohol and substance abuse, proper training methods, and
sexually transmitted diseases. Confidentiality must be assured by having a
private interview room, either in a private office or in a private examination
room as a part of group processing.




C. Personnel Qualifications

The examination should be carried out by a qualified physician, which may include a
primary care sports physician, family practice physician with adequate training &
qualification, an authorized medical officer paediatrician, or orthopedic surgeon. An
allied health professional that may support the physician include physiotherapist, nurse,
and in some cases such specialists as physiologists and nutritionists.

D. Examination Formats
1. Private Office

The primary care physician’s office is best for the PPE, especially if the physician
is the athlete’s personal physician. This allows for the use of complete medical
records, knowledge of the athlete’s history, and better physician-athlete
rapport.

2. Medical Team

A team approach to the PPE can be valuable if there are cost considerations, the
athlete does not have a personal physician, the athlete’s personal physician does
naot feel qualified, or if the institution or team requires an organized system for
a large number of athletes.

The team physician may organize primary care physicians, pediatricians,
specialists such as orthopedists, and warious para-professionals
(physiotherapists, nurses, etc)




Organization of the Medical F

Stage Purpose
Waiting area Sign-in, registration, including careful instructions
about filling out required forms
Vitals station Checking Height, Weight, blood pressure, vision
Office examination Histary review, physical examination performed by

one physician for a given student-athlete

Speciality offices/Referrals Orthopedic assessment, cardiology evaluation, eftc

Optional stages Educational and rehabilitation areas
Endurance Perform the required endurance test
area/Gym/Ground

Record room/Locker To keep documents safe

Steps to facilitating the examination process.

Provide athletes in advance with information about the detailed nature of the
examination and the appropriate attire to wear to lessen privacy concerns and increase
efficiency.

Ensure separate areas for examining male and female athletes

Have a private individual counseling room for discussion of sensitive issues to maintain
confidentiality and facilitate better communication

Enhance familiarity and continuity of care by enlisting assistance of as many primary
physicians as possible for the athletes being examined

Establish a clear protocol for referral to primary physicians, specialists, rehabilitation or
other medical evaluations for every athlete who is not cleared for participation because
of illness or injury. If there is a team physician, he or she should keep - and follow up on
- a list of athletes who are disqualified or who require further evaluation befare final
clearance. If the athlete is not cleared for the desired sport, the evaluating physician
should counsel the athlete concerning alternate permissible activities.




Sudden Cardiac Death in Athletes

Dr. Mangala Goonetilleke

MBES DCH MD APCA

Consultant Pediatric Interventional Cardiclogist
Teaching Hospital, Karapitiya.

Introduction:

There are clear health benefits to exercise; even so, patients with cardiac conditions who

Introduction:

There are clear health benefits to exercise; even so, patients with cardiac conditions who
engage in exercise and athletic competition may on rare occasion experience sudden
cardiac death (SCD). While there is controversy about the potential connection between
intense endurance exercise and increased risk of some cardiac conditions (i.e., atrial
fibrillation, ventricular fibrosis), on balance, exercise is clearly health-promoting for the
large majority of individuals. However, for a small number of individuals who harbor
cardiac conditions, exercise can sometimes be associated with the risk of sudden death
(i.e., the exercise paradox).

Statistics:

Sudden cardiac death (SCD) is the most frequent medical cause of sudden death in
athletes, and estimates vary widely based on the population. A recent estimate of SCD
incidence ranged from 1 in 40,000 to 1 in 80,000 athletes per year.

At Risk Groups:

It also has been increasingly recognized that some populations of athletes may be at
substantially higher risk than others for SCD. Increased risk has been found with male
gender, black race, and basketball participation.

Causes of Sports Related Sudden Cardiac Death:

In athletes under 35 years of age, inherited cardiac conditions predominate, with
hypertrophic cardiomyopathy (HCM) and anomalous origin of a coronary artery being
the two most common causes. In athletes older than 35, most SCD events are due to
acquired atherosclerotic coranary artery disease (CAD).




Common cardiovascular conditions associated with sudden cardiac death (5CD) in
athletes

|
Hypertrophic candiomycpathy Congenital fong OT syndmme
Armyythmnogenic nght ventricular candiomyop:aty | Catecholaminengic polymaorphic ventricular tachycandia
Ditad cerdiomyopatiy Woif-Perionson-Whits syndrome or other SCoessary pathway
Oher cardinmyonathy (L., left ventricular nonoompaction) Brugads syndrome
Congenital anomaies of coronary ongin & colrse Other ion channelopathies
Aortopstivg e, Marlan syndrome & Fcending aoric aneurysm/
dizsecoon)
\lahvdar heart disesse (Le., congenitsl aortic stencsis, mitral veive
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Atherceclerotic conaary artery disease | iy oS
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| yperthenmis)

Symptoms that indicate a risk for Sudden Cardiac Death:

* Fainting or seizure, especially during or right after exercise or with excitement or
startle.

# Racing heart, palpitations, or irregular heartbeat.

» Dizziness, lightheadedness, or extreme fatigue with exercise.

s Chest pain or discomfort with exercise.

s Excessive shortness of breath during exercise,

» Excessive, unexpected fatigue during or after exercise.

Athlete Screening & Evaluation:

Since many of the cardiac conditions that cause SCD in athletes may not present with
warning symptoms, there has been considerable discussion about the role of
preparticipation screening tests to evaluate for occult cardiovascular disease. A
flowchart of common tools for screening and evaluating athletes is shown below. The
value of any screening test is determined by the characteristics of the population to
which it is applied. As demonstrated above, the incidence and causes of SCD vary widely
depending on the age, gender, race, country, and sport of the athlete group. Therefore,
it is unlikely that any single screening program will be effective across all groups. Issues
such as resource utilization and cost-effectiveness also must be considered.




Medical History and

Physical Examination

# Personal history of chest dicomiort, shortness of
breath, syncope or performance decline

& Family history of sudden death, premature
cardiovascular disease, or conditions relavant to
sports restriction

» Fooused cardiovadeular exam

]

12-lead Electrocardiogram

!

ABNORMAL RESULTS >

Consider referral to
cardiologist with expertise in:
s Cardiovascular care of anthletes
& selection of appropriate testing

2D Echocardiogram » Interpretation ofathlete ECGs
and cardiac imaging
Cardiac Magnetic Exercise Ambulatory Genetic
Resonance Imaging Stress Test Rhythm Testing
(MERI) Monitoring

The American Heart Association (AHA) and American College of Cardiology (ACC)
recommend screening that is limited to a targeted medical history and physical exam. In
contrast to the American recommendations, the European Society of Cardiology (ESC)
and International Olympic Committee (I0C) advocate for screening that also includes a
resting 12-lead electrocardiogram (ECG). Evaluation extending beyond a history, physical
exam, and ECG is indicated if any of these preparticipation tests are abnormal and/or an
athlete presents with symptoms during the course of practice or competition.

Conclusion:

Although rare, SCD in the athlete is a traumatic event that has a large impact on society.,
The incidence of SCD varies widely depending on the athlete population. In older
athletes, 5CD is primarily due to CAD and associated complications. In younger athletes,
it is due to congenital or genetically mediated cardiovascular disease, such as HCM,
coronary artery anomalies, other cardiomyopathies, or primary arrhythmogenic
disarders. All preparticipation screening programs aimed at identifying athletes at high
risk of SCD begin with a focused history and physical. The addition of the 12-lead ECG
and,/or additional cardiac testing is a source of considerable ongoing debate. The optimal
preparticipation evaluation for a given group depends on the athlete population and the

available screening resources, including clinicians with expertise in the cardiovascular
care of athletes. It is highly unlikely that any screening program will be effective at
appropriately identifying all athletes at risk of SCD; therefore, increased access to
automated external defibrillators as well as training in cardiopulmonary resuscitation at
a community level are important means of reducing SCD in athletes.




Structural Interpretation of an ECG

Dr. Dimuthu Weerasuriya

MBBS, DCH, MD -Pasdiatrics, Commonwealth Fellow on Fetal Cardiology
Consultant Fetal and Paediatric Cardiologist

Departiment of Fetal and Paediatric Cardiclogy, John Radcliff Hospital

Oxford University Hospitals NHS Foundation Trust, Oxfordshire, United Kingdom

Exercise-related sudden cardiac death is defined as any sudden cardiac death during or
within one hour of participation in a sport event.,

This guideline aims to provide a structural approach for interpretation of an ECG (please
refer to presentation slides as this is a highly concise note)

Interpretation of normal ECG:

ECG should always follow a detailed clinical history including cardiac family
history and a thorough clinical examination

Always analyze the ECG in a systematic manner
Interpret the ECG in the context of age, gender and clinical symptoms/signs

Refer to age and gender appropriate nomograms in the child/adolescent (many
free apps available on App store and Google play)

Some common Criteria for a "positive ECG"

1) Rhythm/Conduction abnormalities

Sinus bradycardia with resting heart rate below the 3™ centile for age and gender
with no heart rate increments in respaonse to exercise.

Short PR interval (less than 120msec- 3ssg) with or without apparent 'delta’
waves

Maobitz type 2 Second or third-degree heart block

Supraventricular tachycardia [including re-entry tachycardias, ectopic atrial
tachycardias)

Premature ventricular beats — with symptoms/ family history suggestive of a
genetic cardiac condition/ polymorphic/ increasing with exercise/ history of
cardiac surgery

Ventricular arrhythmias




2) P wave
s Left atrial enlargement:
s bi-phasic/camel-back P waves on inferior leads
s negative portion of the P wave in lead V1 more than 0.1 mV (one ssq) in depth
and more than 40msec (one s5q) in duration

« Right atrial enlargement
= tall P waves in inferior leads
» Pwaveinlead V1 more than 0.25mV (2.5 ssq) in amplitude

3} QRS complex

Axis; Normal = 120%to -30°
RAD beyond +120°
LAD between - 30° to -90"
Increase voltages:
https:/Ywww.ahafournals. org/doi/10.1161 /circulationaha. 108.191097
Amplitude of R plus 5 wave in any more than 20mm (LVH]
Amplitude of R plus S waves on any precordial lead more than 35mm (LVH)
R on lead V1 more than Bmm or QR on lead V1 (RVH)

- Abnormal Q waves — Wide and deep q waves (dagger g waves) or g wave more
than 25% of the height of ensuing R wave

= Complete right or left bundle branch block (LBBB is always abnormal during first
two decades)

4) 5T segment, T wave and QT interval
- Significant 5T segment depression or elevation
- Inverted T waves in two or more adjacent leads(except V1 and V2) and/or flat T
waves
- Heart rate corrected QT interval (QTc) more than 440msec in males/ 460msec in
females or less than 360msec

Training-related ECG changes in the athlete (adaptive cardiac physiclogy)

ECG-Hindirg Dejmisan
Increase voltages | Often fulfills criteria for chamber hypertrophy (athlete heart)

Incomplete RBBE | RBBB pattern on lead V1 with QRS duration less than <120msec (3
ssq)

Early J-point elevation in inferior and/or lateral chest leads
repolarization




"Repolarization
variant"

pattern

Juvenile T wave

J-point elevation and convex("domed"} 5T segment elevation

followed by T inversions on leads V1-v4

Isolated T wave inversions in up to lead V3 under 16yrs

Sinus
bradycardia

Resting heart rate around 3™ centile for the age

Sinus arrhythmia

Low atrial rhythm 1

Breathing related heart rate variation: increases with inspiration
and decreases with expiration
Inverted P waves in inferior leads

First degree
_h_e art block

(Wenckebach)
second degree
AV block

Mobitz type 1|

PR interval more than 200msec (5ssq)

Progressive lengthening of PR interval until there is a non-
conducted sinus beat: first PR interval after the dropped beat is
shorter than the last conducted PR interval and the cycle repeats

Last updated lune 2023




Resumption of Sports, Exercise and Long distance
running guidelines for children and adolescents

Dr. 5anka Theekshana Thebuwanaarachchi

Olympic Sports & Exercise Physician, 10C Sports Physiotherapist & WADA-DCO

MEBBS (Ruhuna); Dip. 5p. Med {Col}; Dip 5p. Med (10C); Dip. Sp. Physlotherapy (10C)
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This article is based on evidence-based research publications on resumption of Sports,
Exercise and

Long distance running guidelines for children and adolescents

Age Recommended Recommended Maximum Training
Maximum Running | Frequency per week
Distance
Under 9 Years 3 Km | 3 sessions per week
| 9-11 Years | 5Km | 3 sessions per week
12- 14 Years 10 Km 3 sessions per week
| 15- 16 Years 21.1  Km  (Half | 3 sessions per week
Marathon)
17 Years 30 KEm 5 sessions per week
18 Years 42.2 Km (Full | 5 sessions per week
Marathon)

When should you hold your race? In many parts of the world the climate dictates the
best time of year to hold your race, so that conditions are most favorable for running.
Ideal conditions for fast running would probably be between 5-15C°. If the temperature
does not fall as low as 15C° you should try to run your race at a time when the
temperature is at a seasonal low, and at a time of day that will minimise heat stress. This
would normally be early morning, which is also when traffic conditions are likely to be
most favorable. There may be other factors which would influence the time of year that

it is best to hold the race, including:

*»  The possibility of attracting visitors at a time when there is the required hotel
capacity available,

* The desire to coincide the race with a particular national holiday or local
festival.

*  The need to avoid competing with other events in the road running calendar,

» The need to schedule the race at a time when TV coverage is possible In
particular, if you are seeking to attract elite athletes to compete in your race,
you should aveid holding it at the same time as major international




championships or big city races, so that you are not competing for runners
against these established events.

Where should you hold your race? You may well have firm ideas about the location of
your race start and finish, but you will need to consider:

. The amount of space that will be required by the start and finish facilities

*  The backdrop that is presented by the race start and finish {and throughout
the route) and how you can use this to best project the image of your race.

|AAF Rule 240 Drinking / Sponging and Refreshment Stations:

Number of stations and locations

(a)
(b)

Water and other suitable refreshments shall be available at the finish of all races.
For all events, water shall be available at suitable intervals of approximately Skm.

For events longer than 10km, refreshments other than water shall also be made
available at these points.

Note (i) Where conditions warrant, taking into account the nature of the event,
the weather, conditions and the state of fitness of the majority of the competitors,
water and for refreshments shall be placed at more regular intervals along the
route.

Mote (iii) Mist stations may also be arranged, when considered appropriate under
certain organisational and/or climatic conditions.

Type of Refreshments

(e}

Refreshments may include drinks, energy supplements, foodstuffs or any other
item ather than water. The Organising Committee shall determine what are
suitable refreshments based on prevailing conditions.

Refreshments provided by:

(d)

Refreshments will normally be provided by the Organising Committee., The
Organisers may permit athletes to provide their own refreshments. Where this
happens, the athlete may nominate at which stations, they shall be made available
to the athlete. Refreshments provided by the athletes shall be kept under the
supervision of officials designated by the Organising Committee from the time that
the refreshments are lodged by the athletes or their representatives. Those
officials shall ensure that the refreshments are not altered or tampered with in
any way.




Refreshment distribution:

(e)

The Organising Committee shall delineate, by barriers, tables or markings on the
ground, the area from where refreshments can be received or collected, which,
Refreshments shall be placed so that they are easily accessible to, or may be put
by authorised persons in the hands of, the athletes. Such persons shall remain
inside the designated area and not enter the course nor obstruct any athlete, No
officials shall, under any circumstances, run beside an athlete while he is taking
refreshment or water.

In competitions held under Rules 1.1(a), (b), (c) and (f), a maximum of two officials
per Country may be stationed behind the table at any one time.

MNote: For an event in which a Country may be represented by more than three
athletes, the Technical Regulations may allow additional officials at the
refreshment stations.

Runners carrying refreshments:

(E]  An athlete may at any time carry water or refreshment by hand or attached to his
body provided it was carried from the start or collected or received at an official
station.

Mot allowed:

(h]  An athlete who receives or collects refreshment or water from a place other than

the refreshment stations, except where provided for medical reasons from or
under the direction of race officials, or takes the refreshment of another athlete
renders himself liable to disqualification by the Referee, The Referee should, for a
first such offence, warn the athlete, normally be showing a yellow card. For a
second offence, the Referee shall disqualify the athlete, normally by showing a red
card.

The athlete shall then immediately leave the course. Providing water and
replacement fluids is a mandatory aspect of all distance races. The lack of, or
inadequately serviced stations can result in severe medical problems and even
death. Detailed plans must be in place 36 to ensure there are enough fluids
available at regularly-spaced refreshment stations. Very large fields may require
more water stations but runners and staff should be cautioned against excessive
fluid intake. Refreshment station logistics Water stations should be available prior
to the start, at the finish and at least every 5km along the course.

In warmer climates every 2.5km is advisable, On out-back courses they can be placed in
the centre of the road and made "double-sided” to reduce the number of locations
required.




How much water?

Approximately 250-330ml of water {common bottle sizes) should be provided per
runner. If it is an out-back course supplies should be doubled and separated into two
equal parts, ready to serve to one side for the outward journey and to the other side for
the return. If two races pass by the water stations (eg marathon and half-marathon) at
different times then the supplies planned for each race should be stored and served
separately. It should be noted that sponges are not as effective in dissipating body heat
but are allowable under the Rules. Drinking water is of far more value than sponging.

Configuration of water stations: The size of a water station is dependent on the number
of runners and the distance between each station. Care should be given to designing a
water/ refreshment station that allows all of the runners easy access. This is
accomplished by spreading the refreshment tables out over a longer distance.

|AAF Label Road Races

General Principles

Each year, the |IAAF awards a designation referred to as an |AAF Road Race Label to
leading Road Races around the World. 1.2 Races shall be divided into three categories:

. Marathons
. Half Marathons

*  Other races = included under this category ; - Races over “official distances”
for which World Records are recognised (see |AAF Rule 261): 10Km — 15Km —
20Km — 25Km - 30Km — 100Em; - “Classical” races” owver non-standard
distances,

Reference:

https://media aws iaaf org/competitioninfo/a6691e27-f891-4c84-8295-7d2b5ddd 7T ee. pdf

https://bism.bmi.com/content/bisports/55,/6/305.full. pdf




Principals of sports nutrition for
side- stepping myths
Dr Manoji Gamage

Consultant Nutrition Physician-Lady Ridgeway Hospital for €

Dr G. Wijesuriya
DTCD, MSc (Med. Adm), MSc (Food & Nutrition), Deputy Dired

Introduction

Proper nutrition and hydration have a major impact on young athletes” health and sports
performance across all levels of training and competition. When athletes want to
improve their physical skills = whether it is strength, speed, endurance, or power.
Athletes who invest time to plan for healthy eating and hydration get more out of their
training, perform better during competition, refuel their bodies faster, and have less
illness and injury.

Mutrition and hydration before activity
Proper nutrition and hydration before activity are vital to ensure athletes

» have enough fuel for mental and physical performance
» can avoid physical discomfort caused by hunger, upset stomach, or dehydration
s able to push their muscles for a longer period of time

When Should Athletes Eat?

The timing of meals is vital for maximum fueling and utilization, whether it be before
routine training or before a tournament. If an athlete begins an activity with food in their
stomach, this can cause cramping or nausea.

o [ there is adequate time, eat a full meal three to four hours before an activity
which gives an athlete’'s body time to digest food (This can include all
components of nutrients —Carbohydrate, fat, protein and, vegetables to give
vitamin and minerals)

* \When it is not possible to eat two to three hours before an activity, athletes can
choose a snack, one-two hours before. This snack will help prevent hunger and
provide energy for the activity. (This will include mostly carbohydrate and
protein containing food. Should be easy to digest)

Example of full meal

Example of a snack

A Low-fat yoghurt, a banana and cereal bar
Chicken sandwich with whole grain bread




Hydration before activity

Water has many key functions in the body including the transport of nutrients to the
muscles and tissues, and the control of body heat through sweat. When an athlete has
lost as little as two percent of body weight during activity, mental and physical
performance are greatly impaired. However, over hydration should also be prevented.
In athletes, over-hydration often happens when they drink large amounts (8-10 L or 36—
A0 cups) of low sodium fluids (like plain water) before or during long bouts of intense
activity and signs and symptoms are mostly like dehydration.

An Athlete needs to drink 400-600 mL of fluid 30 mins before activity. In long
tournaments, the body should be prepared by drinking 500ml the night before as well.

What fluid is most suitable?
A mixture of water, jeewani, electrolyte mix, king coconut, sport drinks should be used
Mutrition and hydration during training or tournaments

Mutrition during training or events

In most cases, an athlete will not need to eat during activity if they have eaten enough
to fuel their muscles and body before they train or compete. Athletes who are active for
less than an hour do not need to consume food unless they did not eat a large enough
meal before the activity.

Athletes may need to eat during an activity when

* itis a nonstop endurance activity that lasts longer than one hour

s jtis a morning activity and the athlete has only eaten a small breakfast
When athletes perform an intense activity for more than one hour (eg: long distance
swimming, Long distance running), they need to ingest 30 to 60 grams of carbohydrate
in small amounts during each hour of activity, and drink enough water to maintain
hydration and energy levels. Athletes can consume this carbohydrate through specially
prepared drinks or food or a combination of both. During competition, athletes need to
choose foods that they already know will not cause them stomach upset or cramps.
Examples of good carbohydrate food choices include

® 1 large banana (30 g carbohydrate)

1 medium orange (12 g carbohydrate)

250 mL {1 cup) watermelon {11 g carbohydrate)
s 1small box (28 g) raisins {22 g carbohydrate)

Hydration during exercise

The need for hydration can vary from player to player depending on the individual's
quality and quantity of sweat as well as the duration of activity.

In a, less than one hour session an athlete should drink 400-800ml of fluid and water is
adequate. If it's more than one hour specially electrolyte replacement in the fluid is
important. Therefore, each athlete needs his /her own fluid bottle. A fluid with, glucose
to energize the muscles and salts to replace losses is recommended.




ORS is a good option as a rehydration solution. For home preparation add ¥z teaspoon of
salt and 2 table spoons of sugar in to one liter of water. King coconut, Fruit juices can
also be used.

Nutrition and hydration Guidelines After Activity

Nutrition after activity

Proper nutrition and hydration after activity are important to refuel and repair tissue.
Athlete need to eat foods that provide carbohydrate and protein within 30 minutes of
finishing activity in order to refuel the muscle glycogen stores. One must not miss this
golden window of opportunity which increases performance.

Example of carbohydrate rich, moderate protein(4:1ratio) snacks to consume within the
first 30 mins post training are

s 1 medium size banana with 250 mL (1 cup) of low fat milk

o 175 mlL(3/4 cup) bowl of sweet corn flakes with resins and 250 mL {1 cup) of low
fat milk

& White bread fish sandwich with low fat yvoghurt

Hydration after activity
A young athlete should drink up to 4mi/kg/Day of fluid this is around 250-500ml|.Good
indicator is the colour of the urine. Athletes should continue to drink in small amounts

until urine colour is acceptable.
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IT your urine matchas tho colors numbered 1,2, ar 3, you are hydratod,
If your urine matcheas the colors numbered 4 up to 8
you are dahydrated and need to dreink more Muid,

Over hydration can lead to hyponatrenamia. Symptoms can be subtle including dizziness,
lightheadedness or headache, vomiting and severe as coma and seizures.

General eating practices during off-seasons for athletes

Routine healthy food practices are very important for a player.

® A healthy breakfast is essential to refuel muscles after a long sleep and should
not be missed.

® Healthy planned homemade food is better than buying short-eats. A balanced
diet including grains, protein sources such as fish, meat and eggs, and fruits and
vegetables should be consumed.




® Athletes need to develop a healthy eating routine by having healthy foods on-
hand to meet their energy and nutrient needs at home, at school, and on the
road.

® An athlete should learn to read food labels when consumed
Common myths in sport nutrition

® Are commercial sports drinks anecessity?
Sport drinks help replace sugar and electrolytes needed by the body during
intense exercise that lasts longer than one hour. Athletes never need sports
drinks to fuel before activity or refuel after activity, as it is always better to eat
food and drink healthy fluids such as water and milk. Sports drinks contain sugar
and can lead to cavities or weight gain when consumed on a regular basis. A
home-made drink with sugar and electrolytes can hydrate the player well.

sports drinks are not all the same and their ingredients often change over time.
It is important for athletes to always check labels because some drinks may
contain ingredients that they do not need or too little of the ingredients that they
do need. If consuming these should be tried way before a tournament.

® Are carbonated fluids good as a re-hydrating fluid?

Fluids that are carbonated (have bubbles) often make athletes feel full. Athletes
may then drink less fluid and dehydrate during activity. Carbonated fluids may
also cause stomach discomfort and gas

#® Natural Health Products
Some sports drinks may contain various forms of natural health products such as
ginseng, inositol, carnitine, creatine, glucuronolactone, or ginkgo biloba, None of
these ingredients have been shown to enhance performance, and could pose
serious health risks to young athletes whose bodies are not yet fully grown.

® Are Sport Nutrition Supplements Safe for Young Athletes?
MNutrition supplements could have very different effects on teen athletes
compared to adult athletes asgrowing bodies break down, absorb, and excrete
supplements much differently from fully grown adult bodies, even supplements
that are proven safe and helpful in adults could have adverse effects in younger
people. Therefare, these supplements should not be tried without medical
guidance (One supplement given to a child may not be suitable to use in another)

® LUse of multivitamins
Young athletes do not need vitamin and mineral supplements, if they maintain a
healthy body weight and consume encough nutrients from a range of foods from
all natural food groups (cerealanimal proteins, fruits, Avegetables, milk, nuts and
oil seeds).

Sports performance will not improve by taking more vitamins and minerals than
is required for good healthand over dose can even be toxic. Medical advice
should be sorted on long term use.




N Doping & Supplements in Sports

Dr O. L. De Silva
{MBES) DCO (WADA)
ETU- National Hospital of 5ri Lanka

Mutrition usually makes a small but potentially valuable contribution to successful
performance in elite athletes, and dietary supplements can make a minor contribution
to this nutrition program.

Definition of a dietary supplement as per International Olympic Committee (IOC)
consensus statement for dietary supplement and high- performance athletes as follows;
A food, food component, nutrient, or non-food compound that is purposefully ingested
in addition to the habitually consumed diet with the aim of achieving a specific health
and/or performance benefit.

Furthermaore, 10C recognize that dietary supplements come in many forms, including the
following:

1. functional foods, foods enriched with additional nutrients or components
outside their typical nutrient composition (eg, mineral-fortified and vitamin-
fortified, as well as nutrient enriched foods)

2. formulated foods and sports foods, products providing energy and nutrients in
a more convenient form than normal foods for general nutrition support (eg,
liguid meal replacements) or for targeted use around exercise (eg, sports
drinks, gels, bars)

3. single nutrients and other components of foods or herbal products provided in
isolated or concentrated forms

4. multi-ingredient products containing various combinations of those products
described above that target similar outcomes

Monetheless, supplement use is widespread at all levels of sport. Products described as
supplements target different issues, including (1) the management of micronutrient
deficiencies, (2) supply of convenient forms of energy and macronutrients, and (3)
provision of direct benefits to performance or (4) indirect benefits such as supporting
intense training regimens. The appropriate use of some supplements can benefit the
athlete, but others may harm the athlete’s health, performance, and/or livelihood and
reputation (if an antidoping rule violation results). A complete nutritional assessment
should be undertaken before decisions regarding supplement use are made.,

Supplements claiming to directly or indirectly enhance performance are typically the
largest group of products marketed to athletes, but only a few (including caffeineg,
creatine, specific buffering agents and nitrate) have good evidence of benefits. However,
responses are affected by the scenario of use and may vary widely between individuals




because of factors that include genetics, the microbiome and habitual diet. Supplements
intended to enhance performance should be thoroughly trialled in training or simulated
competition before being used in competition. Inadvertent ingestion of substances
prohibited under the antidoping codes that govern elite sport is a known risk of taking
some supplements. Protection of the athlete's health and awareness of the potential for
harm must be paramount; expert professional opinion and assistance is strongly advised
before an athlete embarks on supplement use.

It is said that if a supplement works it might be banned or else if the supplement is
banned it might work vice versa.

In 5ri Lanka supplements could get an approval through the legitimate pathways which
include obtaining clearance certificate of analysis by National Dangerous Drugs Control
Board.
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Safe resumption of Sports & Exercise after
SARS-CoV-2 infection

Dr. Himan De Silva

Olympic Sports & Exercise Physician & WADA-DCO; MBES (Ruhuna); Dip. Sp. Med (Col);
Dip Sp. Med (10C); Dip. 5p. Physiotherapy (I0C) Dip. 5p. Psycology (10C);

M5c in Sports & Exercise Meadicine {Cardiff-UK) PhD in Sports & Exercise Medicine [Read)

This article is based on evidence-based research publications on resumption of Sports,
Exercise and Physical activities. Medical professionals are advised to follow the protocols
as much as possible to ensure safe participation and return to sports. The Covid-19
infected patients are categorized in to 06 different categories based on the severity of
illness and recommendations are given to respective categories.
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Group 01/2g8 medfis@

Individuals without symptoms and signs that never have been tested positive for severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2). Recommended to obtain H-
1246 certificate before resumption of sports & exercise from a Sports medicine/an
Authorized Doctor.
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Group 02/ ¢2dm medElrcs@

Individuals with a positive 5ARS-CoV-2 test without any COVID-19 symptoms but
isolating at home (guarantine) under close medical observation (telephonic or videao).
Recommended to obtain H-1246 certificate before resumption of sports & exercise.
Athlete allowed to participate after full recovery and free of signs & symptoms of Covid-
19 and best after 10 to 14 days after the PCR/RAT became Negative.
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Group 03/ 55105 medDis@

Individuals who experienced COVID-19 with mild symptoms, only needing outpatient
treatment and quarantine for 14 days.

Recommended to obtain H-1246 certificate before resumption of sports & exercise,
Athlete allowed to participate after full recovery and free of signs & symptoms of Covid-
19 and athlete might have to wait for three to four weeks for resumption of sports &
exercise since their PCR/RAT became Negative. May also warrant recommendations
from the specialist cardiclogist & chest physician. Athlete would subjected to
investigations include ECG/Exercise ECG, Chest X- Ray, Spirometry and Blood tests.
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Group 04/ 2o AEd % 2 EdE) 188

Individuals with moderate symptoms but had inpatient treatment due to an increased
risk derived from pre-existing conditions (e.g. Asthma, Diabetes),

Recommended to obtain H-1246 certificate before resumption of sports & exercise,
Athlete allowed to participate after full recovery and free of signs & symptoms of Covid-
19 and athlete might have to wait for two to six months for resumption of sports &
exercise since their PCR/RAT became Negative. It is the best to get recommendations
from the specialist cardiologist & chest physician. Athlete would subjected to
investigations include ECG/Exercise ECG, Chest X- Ray, Spirometry and Blood tests,
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Group 05/ 20 m medfIs®

Individuals with severe symptoms, inpatient treatment, including intensive care without
artificial respiration.
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Group 06/ s 2nEdE)es@

Individuals with severe symptoms, inpatient treatment in intensive care and on artificial
respiration.
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Groups 5 and &; Following SARS-CoV-2 discharge, rehabilitation is recommended. A
complete pulmonary and cardiological examination is necessary ('cardiac markers’ such
as high sensitivity troponin-1 or natriuretic peptides) including resting ECG, lung function,
echocardiography, stress test with ECG and blood gas analysis. Return to sport will
be after several months depending on the severity and completeness of recovery.
Depending on previous findings in heart rate, CT of the thorax and cardiac MRI
examination in consultation with a respiratory physician and cardiclogist, hospital
discharge can take place. A final medical check and sports clearance/statement is
mandatory.
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Summery:

Group 1 and 2, Resumption of sport can occur 10-14 days after complete recovery from
SARS CoV-2 infection.

Groups 3 and 4, Resumption of sports might happen within 3 weeks to & months after
complete recovery from 5ARS CoV-2 infection depending on severity of the illness.

Groups 5 and 6, Following SARS-CoV-2 discharge, rehabilitation is recommended. Return
to sport will be after several months depending on the severity and completeness of
recovery.

Reference:

Léllgen H, Bachl M, Papadopoulou T, et al. Recommendations for return to sport during the SARS-
CoV-2 pandemic. BMJ Open Sport & Exercise Medicine2020; 6:e000858. doi:10.1136/bmjsem-
2020-000858
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Ministry of Health

Provincial Seeretaries of Health Services,

Provincial Directors of Health Services,

Regional Directors of Health Services,

Directors f Medical Superintendents of Hospitals,
District Medical Officers of Divisional Hospitals,

Head of Specialized Campaigns & Decentralized Units,
All Heads of Institutions concerned.

Establishment of Sport Medicine Units-I're Participation Medical Examination
(PPE)Pre Event Examination (PEE}

His Excellency the president shows special consideration towards the establishment of
the sports medicine services all over the country in view of preventing sudden athletic
deaths and to improve physical health among school children.

Accordingly, Ministry of Health in collaboration of the Ministry of Sports has involved in
developing Sports Medicine Services in the counfry.

In relation to this, Medical Officers with qualification of post graduate diploma in Sports
Medicine have been allocated to many major hospitals and functioning Sports Medicine
Units have been established in 11 hospitals,

Establishment of Sports Medicine Units should be considered as a national priority in
preventing the Health hazards among athletes and improving their physique; especially af
the schoal level.

Further as a preventive measure for such unexpected complication, Steering Committes
for Sports Medicine Service Development decided to introduce Pre Parlicipation
Examination (PPE) and Pre Event Evaluation (FEE) for such athlete participants. PPE
will be preferably done at the Sports Medicine Units by Sports Medicine trained Medical
Officers in the Ministry of Health or Ministry of Sports or by the consultants in Sports
Medicine or by the certified/authorized Medical Officers of the government hospital after
an adequate training which is supposed lo be organized by Ministry of Health.




Following PPE and PEE, a certificate will be issusd. It provides the Jovel of plysical and nsental [ s of
parlicmant based on the provided hislory and exsmination finding of the parlicipants &% 1he time of

ExTlnAlion.

Duc to the constram of trained Medical Officers in the couniry at presci, organizers of such cvent b thae
respotsibility to coordinzte with Head of the Institution and MOIC of the Sports Medicine Unit ol the me arl'w
major hospilals in order to pet such examination armanged as follows.

Y ¥ ¥
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PPE at least 3 months period 1o the athlete event. } {Appointments should be obtained in
PEF at least 2 weeks before the athlete event. aﬂ'xi-ance}

PPE Form  is the valid questionnaire which should be filled by an athlete/patient or by parents
fauardians if the child is under the age of 16 years.

Form will be available in the Ministry of Health web site www. healiboeov. k. Alsa this form will be
sent to schoals and other relevant institutions by the Ministry of Education and Ministry of Sports.
Any person requesting a PPE medical certificate is requested 1o submit the duly filled and sipned
form to the Medieal Officer at the examination.

This form could be collected from the Sports Medicine 1nils of the hospitals or lrom school
principals or could be downloaded from the relevani websites, Any clanfication may be done in
the Medical Officer at the timc of examination.

Helshe should also submit an ECG with the name, the dale and the lime printed en iCECG 5 for all he
medicals may not be possible to be taken from the government hospital,

ECC is mandalory for long distance running more than 1500 meters martial arts, contaci, contact ad
collision sports, cadetting, cycling, long distance swimming more than 400 meters and sy sporis or
at an any clindcal sitvation that service of Consultant/Sports Medicine Medical Officer 1s
requested.(12 lead witly long rhythm stip L11)

ECG for school children for PPE purpose 13 mandatory and  government hospital should abways try 1o
facilitate providing the ECG facility where available even though the PPE 15 done al a different
hospital.

Person should come for the medical with a valid identity card and he or she must bring a letier
signed by the principal/Head of the Institute certifying that he/she wants to take part or currently
taking part in the requested sport or sporis.

Since workload is heavy for the limited number of trained Medical Officers, it is advisable that all the
school kids to get their PPE medical checkup done at the beginning of the vear or during school
vacalions.

Requests [rom schools or any relevant institution for PPE medicals should be made at least Jimnom...
prior for an appointment.

The PPE Clearance Certificate (Health 1246) document issued by the Sports Medicine Unit will be
valid only for period of one year from the date of issue,

Athlete has to come for a périodic health evaluation in next year on same date and pet the ¢clearance
extended [or another year on the same certificate and so on,

Player must have undergone PPE prior to the Pre Event clearance (FEE). Otherwise PEE will not be
awarded.

* Pre- Event Clearance will be mentioned in the appropriste boxes on the back side of the PPE

clearance certificate,

Pre- participalion and pre- event medical examinations to be done on
4 Station based- Ep/at the school or Government Institute of the athlete
& Clinic based - at the hospital clinic.



= Provinces are presently covered by following Sporls Mudicine Units as given bellow -

bR

\:Z'

b3

e ssil

LUnity Provioees
Sporis Medicine Unit, Ceneral Hospital Malara ;
Sports Medicie Unil, TeachingHospital Karapitiys j-. Southern Provinee
B
Sports Medicine Unit, General Hospatal Kalutara {Nagoda)
Sports Medicine Unit, Colombo South Teaching Hespital Ealubowila Western & Mooth Central
[ Saharagmmwe
Spoits Medicine Unit, Lady Kidpewsay Hospita! for Chrldren 4
Sports Medicine Unil, Mational Hospital Colomba
Sports Medicine Unit, Teaching Hospital Kurunsgala Mowth Westemn: Province
Sports Medicine Unit, Teaching Hospital Peradeniva - 1 Central and Uvar Provinees
Sports Medicine Unil, Teaching Hospital Kandy |
-
Sports Medicine Unit, Teaching Hospital Batticaloa - Eastern Province
Sports Medicine Unit, Teaching Hospital Jaffna — Morthern Province

Sports Medicine Unit should give the priority lowards school children's requests and then that of the
Ciovernment institute c.g. Ministry of Sporis. For the poivate sector medical examination, fee will be
charged.

MO Sparts Medicine could send direct referrals to the consultants of other specialties in this regards.
MO Sparts Medicine could request investigations apart CT/MEL, which should be requested through
his consultant il available,

All the PPE/MPre Event clearance certificates and the PPE form should have two official rubber
seals of the unit and the Medical ﬂfﬁc:mh"ﬂ'ﬂﬂ_ﬁ_ﬂltﬂuh"; a3 PPE/pre- event medicals are on
individual responsibility.

MO Sports Medicine could differ issuing PPE/PEE Clarence till the player is fully investigaed or if
he feels that athlete is phygjcally or mentally not fit or not attended with adequate time before the
everl.

There may be situations that even afler comprehensive medical examination sudden deaths could
occur duc to rare medical cavses and environmental conditions.

sudharma Karunaratne

3 Secretany
Sudharma Karunaratne Ministry of Hezlth

: ; g s siripava”
ht:.‘il"ﬁta Y, 535, Rew. Brddogams Wimalawsnsa Thero Mawatna,
Mimnistry of Health. e

e Lanka.
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Medical Conditions Affecting Sports 050
Participation

Stephan G. Rice, MD, PhD, MPH, and the Cowncil on Sports Medicine and Fitness

ABSTRACT -

Children and adolescemts with medical conditions present special issues with
respect o participation in athletic activities, The pediatrician can play an impaoriant
role in determining whether a child with a health condition should partiapate in
certain sports by assessing the child’s health status, suggesting appropriate equip-
menl or modilications ol sports 10 decrease the risk of injury, and educating the : ! .
athlete, pareniis} or guardian, and coach regarding the risks of injury as they relate i it
e the child's condition. This report updates a previous policy statement and i, o petireed ot or before tht fme
provides information for pediatricians on sports participation for children and
adolescents with medical condivions.

udance in this neport doss nof
ol e conare el Tean e
a5 starkard of rmedical cane

g imio pccour indwidual

I]I 200, the American Academny of Pediatrics published an analysis of medical P LEAL, b Appog st
conditions alfecting sporis participation,! This updated report replaces the 2041 Koy Words
policy statement and provides additions and changes 1o increase the accuracy and ety athlele; iscof mioy: comuct and

completeness of the information. HpRmE
Health care professionals must determine whether a child with a health con- .

by L o 5 T TR PECAATRCS 550 b by Prind, (0316005,
ditirn should participate in a particular sport. One way of determining this is by e K41 75 Lo g € 2008 e
estimating the relative risk of an acute injury o the athlete by categorizing sports ke Ay of Peckabics
as contact, limited-contact, or noncontact sports {Table 1). This categnrization may
subdivide contact sporis inte collision and contad sports; alihough there may be
no dear dividing line between the 2, collision implies greater injury risk. In
collision sports {eg, boxing, ice hockey, lomball, lacrosse, and rodeo), athletes purpasely hit or collide with cach other
or with inanimate abjects {including the ground) with great torce. In contact spores (eg. basketball and soccer),
athleres routinely make contac with cach other or with inanimate objects but usually with [ess force than in collision
sparis. In limited-contact sports {eg. softball and squash), contact with other athleies or with inanimaic objeos is
imfrequent or inadvertent. However, some limited-contaa sporis (eg, skateboarding) can be as dangerous as coflision
Or gontact sports, Even in noncontact sports (eg. power lifting), in which contact is rare and unexpectied, serious
INjUTICS CaN OCCUT,

Oweruse injuries are related pot to contact or collision but 1o repetitive microtrawma; furthermore, overuse injuries
generally are not acure, For these reasons, the categorization of sports in Talde | insufficiently reflects the relative
risks of injury. However, the categorization indicates the comparative likelihood that participation in different sporis
will resull in acute travmatic mjuries from blows to the body,

For most chronic healih conditions, current evidence sapporis and encourages the parilcipation of children and
adolescents i most athletie activides., However, the medical conditions listed in Table 2 have been assessed o
determine whether participation would create an increased risk of Injury or alfect the childs medical condition
adversely. These guidelines can be valuable when a physiclan examines an athlete who has one of the listed
problems. Decisions about sports participation are often complex, and the uselulness of Table 2 is limited by the
frequency with which it recommends individual assessment when a “qualified yes” or a “qualified no” appears.

The physician’s climcal judgment i essential m the applicaton of these recommendations wo a specilic patient. This
Judgment is enhanced by consideration of the available published information on the risks of participation, the risk
of acquiring a disease as a result of participation in the sport, and the severity of that disecase. Other variables 1o
consider indude (1) the advice of knowledgeable experts, (2) the current health statos of the athlete, (3} the spon
in which the athlete particpates, {4) the positon plaved, (5) the level of competton, (6) the maturity of the
competitor, (7) the relative size of the athlete (for collision!/contact sports), {8) the availability of effective protective
equipment that is acceptable to the athlete andfor sport governing body, (9) the availability and efficacy of treatment,
{10y whether treatment (eg. rehabilitation of an injury) has been completed, (11) whether the sport can be modified
tor allow saler participation, and {12} the ability of the athletes pareni(s} or guardian and coach to understand and




TABLE1 Olassification of Sports According to Contact
Contact

Limitad-Contact Noncontact
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to accept the risks involved in participation. Potential
dangers ol associated traming activities that lead 1o re-
petitive and/or excessive overload alse should be con-
sidered,

Unlortunately, adequate data on the risks of a partic-
ular sport for athletes with medical problems often are
limited or lacking. and an estimate of risk becomes a
necessary part of the dedsion-making process. U primary
care physicians are uncertain or uncomfortable with the
evaluation and'or the decision-making process, they
should seck the counsel of a sports medicine spedalist or
a spedalist in the specific area of medical concern. I the
phvsician thinks that restriction [rom a spart s necessary
for a particular patient, then he ar she should counscl
the athlete and [amily about safe alternative activities.

Physicians making decisions about sports participa
tiom for athletes with cardiovascular disease (Table 2) are
strongly encouraged to consider consulting a cardiologist

and to review carelully recommendations from the 36th
Bethesda Conference." The complexities and nuances of
cardiovascular disease make it difficult o provide impot-
tant detailed information in a single table.

An athlete’s underlving cardiac pathologic condition
and the stress that a spont places on that condition are
the 2 primary factors determining the risk of participat-
ing in that spor. A strenuous sport can place dynamic
(wolume) and static (pressure) demands on the cardio-
vascular system. These demands vary not only sith
activities of the sport but also with {actors such as the
assoclated lrainimg activities and the environment, as
well as the level of emononal arousal and fwness of the
competitors. Figure 1 lsts sports according to their dy-
namic and statc demands, as classified by cardiopulimoe-
nary experts of the 3sth Bethesda Conference.'?

New recommendations on sports participation for
athleres with hyperiension (Table 2) are awvailable.'#52
The latest Mood pressure tables provide the 50th, %0th,
95th, and 99th percentiles based on age, gender, and
height.'® The blood pressure reading must be at least 5
mun Hg above the 9%th percentile before any exclusion
from sports is indicated. ™ Periodic monitering of resting
(precxercise) blood pressare levels is preferred for read-
ings above the $th percentile. A more-complete evalu-
ation is performed for sustained blood pressure readings
above the 25th percentile, 2

In earlicr legal dedsions, athletes have been permun-
ted o participate in sports despite known medical risks
and against medical advice. usually in cases involving
missing or nonfuncicning paired organs. In recemt
years, however, courts have been reluctant to permit
athletes o participate in competitive athlencs contrary 1o
the team physician™s medical recommendation. When
an-athlete’s family seeks 1o disregard such medical ad-
vice against participation, the physiclan should ask afl
parents of guardians to sign a written informed consent
statement indicating that they have been advised of the
potential dangers of participation and thai they under-
stand these dangers. The physician should document,
with the athlewe’s signature, that the child or adolescem
athlete also understands the risks of partiapaton. To
ensure that parents or guardians truly understand the
risks and dangers of participation against medical advice,
it is recommended that these adulis write the statement
in their own words and handwriting, '+

Additional information on the elfects of medical prols-
lems on the nsk of injury during sports participation is
available in Care of the Young Athlete by the American
Academy of Orthopaedic Surgeons and the American
Acaderny of Pediatrics and Preparticipaton Phvsical Eval-
watton, Third Edien, by the Amencan Acadermy of Fam-
ily Physicians, American Academy of Pediatnics, Ameri-
can College of Sports Medicine, American Medical
Society for Sports Mediane, Ametican Orthopaedic So-
ciety for Sports Medicine, and American Osteopathic
Academy of Sporis Medicine.” In addition, other Amer-
ican Academy of Pediatrics policy statements inclode
relevant material =7
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Resistance Training for Children

and Adolescents

Paul R Sdricker, MO, FAAP* Aynry 0. Faigenbaum, EdD, FACAK, FNSOAY Tari M Mclambredge M, FARE® GOUNGCIL OM SPORTS

MEDIGINE AMD FITHESS

Resistance traiming is becoming mere impartant as an integral part of
comprehensive sport training regimens, schoal physical education clagses,
and after-schoal fitnass programs. The increasing number of youth who

are invalved in spert activities, coupled with the health problems of inactivity
and being overwaight, have rasulted in increased interest in resistance
training. Secular declines in measures of muscular fitness in medern-day
youth highlight the need for participation in youth resistance training

for nonathletes as well as athietes Parants often ask pediatricians to offer
advice regarding the safety, benefits, and Implementation of an effective
resistance-training program. This report is a revision of the 2008 Amarican
Academy of Pediatrics policy statement and reviews current infermation and
resaarch on the banefits and rizks of resistance training for children and
adolescents

KEY POINTS

1. Positive outcomes of improved strength in youth continue to
be acknowledged, including improvements in health, fitness,
rehabllitation of injuries, injury reduction, and physical literacy.

2. Resistance training is not limited to lifting weights but includes a wide
array of body welght movements that can be implemented at young
ages to improve declining measures of moscular fitness among children
and adolescents.

3. Scientific research supports a wide acceptance that children and
adolescents can gain strength with resistance training with low injury
rates if the activities are performed with an emphasis on proper
rechnique and are well supervised.

4. Gains in childhood strenpth are primarily attributed to the
neurciegic mechanism of increases in motor neuron recruitment,
allowing for increases in strength without resultant muscle
hypertrophy.
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5. It is important to incorporate
resistance tralning into physical
education classes and youth sport
programs to increase muscular
strength, reduce the risk of
overuse injuries, and spark an
ongoing interest in this type of
exercise,

6. Certain health situations require
consultation with a medical
professional before starting
a program of resistance training.

BACKGROUND

Resistance training and strength
training are synonymous terms used
to denote a component of sport and
exercise training that is designed to
enhance muscular strength, muscular
power, and local muscular endurance
for general exercise or competitive
sports. Resistance training is

a specialized methed of conditioning
that involves the use of different
muodes of training with a wide range
of resistive loads, from body weight
to barbells. Resistance-training
programs may include the use of free
weights [barbells and dumbbells),
weight machines, medicine balls,

TABLE 1 Definitions

kettlebells, elastic tubing, or

a person's own body weight to
provide the resistance needad to
increase strength,

Along with the extremes of inactivity
andfor being overwelght and the
evolution of youth sports into more
intense training at younger ages,
there is also a change in the
landscape of “strength® among
children and adolescents, Evidence of
decreasing measures of muscular
fitness in youth over the vears adds
importance for invelving vouth in
some form of resistance exercise
regardless of whether they are
involved in sports.” “% Oin the ather
hand, some adolescents are
increasingly using resistance training
in pursuit of muscularity without
even being involved In sports.” The
type, amount, and frequency of
resistance exercizes are dictated by
the specific and unique goals of the
sport and training program as well as
the individual child's resistance
training skill competency (RTSLC)

and accumulated time of formal
resistance training (also referred to
as "tratning age"), Table 1 defines an

alphabetical list of common terms
used in resistance training.

RESISTANCE-TRAINING BENEFITS

Performance Benefits

The many benefits of resistance
training have been increasingly
documented in the pediatric sports
arena. Although bullding strength Is
often a primary goal, the positive
sequelas of strength gains in youth
continue to be recognized, including
improvements in motor skill
performance, gains in speed and
power, developing physical literacy,
reducing the risk of injury, and injury
rehabilitation. Children and youth are
entering competitive sports at
younger ages, and their training
programs are becoming more
complex and can involve the use of
private coaching, personal trainers,
and sports psychologists in addition
to their routine coaches and teams.
Fossessing adequate strength o keep
up with these increased demands on
the body is valuable o help reduce
the risk of injury and optimize gains
in performance.

Term

Definition

Eadybuilding

Concentric muscle action
Caorn strengthening

Ecceririo musole action

Integrative nearomuscular
traimmng

Isokinetic muscle action

Muscidar fitness

Friyaical Iberacy

Flyomielric sxercieat

Poweriifting

Frahatediation

Regelition (Fen)
Reprttion maxmuam (R

Gt
Waightlifting
Weightlifting training

Lifting weights wih the specific goal of ingreasmng musge sipr, symmatry, and defindion with the possibie goal of enforing
competilive manis thal are Judged

The mugcle shorfens darmg conbraction Gie Mling phagse af bicep curl)

Forusing a strength-iusiding program on the muscies that stahilize the tnmk and pelvis of the Gody; this traming emphasioes
atrangihering the abdominal, low back, and gluteal muscles as wall as flexibility of muscular attachments to the pela. such
&t the guadriceps and hamatrng muscles

The muscle lengthens during contraction e, lowering phase of becep ourd)

Multimadal emercise program using different typas of resstance training to target deficds in strongth and motor contral by

mprowng both keaithe and akill-velabed components of physicel filnass

This misrose requires special equipment thal maintains a fixsd spesd of musde contractson throeghout the range of molian

A #lobal term that chudes mescular strength, musmlar prwen, and local musolar endurance

Muosing with confidancs and competanca in various actwites and anvircnmants to benafit overall heakth

Repeated, rapsd, ¢

& competitiie sport that invalves magmum lifting aility; powerstting includes the dead lift, back squat, and bench press

Strempth, Raxibibty, and funchicnal traiming amad at preventing anjuries hafora they happen or reducing the rsk of & moorrant

NLry

One commplels movement of &0 exerase thal typically mvabes liting snd lowermg & load

The: maxemusm amours of weight that can be lifted with proper eercise techniguee usng a given resistance. @ 1 AW 5 the
maximum ragiEtanca that can be waad fer 1 complate repetition of an exerciaa, wheraas a 10 B i3 the massmum Feestanca
Thal can be usesd Tor 10 compisle repailions of & exérase

& groun of repeitions performed pontmuousty

& sport that invohas the performanca of the sratch and clean-and-jark seercises i competition

The ute of wesghtliling exercisss, movements, and dervalives of these exerdises incorporated info a training program

centric, and cncaniric muscle actong, fwdh BE Side-1o-gide hopd or Equat jurmos




Health Benefits

Healthy lifestvles incorperate regular
exercise that provides a balance of
activities, including participating in
strenpth-building programs. [n
addition to increasing muscular
strength, muscular power, and local
muscular endurance, reslstance
training has been shown to produce
many health benefits, including
improvements in cardiovascular
fitness, body composition, bone
mineral density, blood lipid

profiles, insulin sensitivity in youth
wha are overweaight, Increased
resistance to injury, and mental
health 51

Programs involving resistance
training praovide positive options to
engage children and adolescents with
overweight or obesity in physical
activity and may be more likely to
create a positive and successful
experience for these participants,
whao may have lower levels of
physical fitness, poor exercise
compliance, and reduced tolerance
for aerohic training, """ Evidence
does show that participation in

a resistance-training program helps
increase daily levels of spontaneous
activity in school-aged hoys,'™!'™
which suggests that resistance
traiming may be a geod place to start
when trying to get inactive kids to be
mere active. Progressing into

a combined program of resistance
and acrobic training may generate
added benefit because combined
programs have shown favorable
effects on the reduction of total body
fat in youth "

Additional Benefits

After years of research, it is now
accepted that children and
adolescents can increase strength
with low injury rates if resistance
training is well supervised with an
emphasis on correct Lechnique, Early
studies successfully demonstrated
significant strength gains in children
and a lack of injury with proper
technigue and supervision.™ 155

With a preponderance of studies
showing positive gains from youth
resistance training, perspectives are
shifting regarding integrating
resistance training into physical
education, youth fithess, and Injury-
reduction programs.

Previous concerns regarding
resistance training focused on what
would happen if a child lifts weights,
but more recent focus has turned
toward what will happen if a child
does not i weights, especlally in
light of the secular declines in
measures of muscular fitness over the
vears, Targeting strength deficits and
building strempth reserves will
continue to be a valuable concept to
address**** The available research
supports resistance training in youth
with & new perspective of acquiring
and maintaining high strength
reserves to enhance performance
across a wide range of general and
specific skills while reducing injury
risk. There is a shift from the primary
concern of injuries associated with
resistance training to the concern of
Injury and other adverse events
because of a lack of adequate strength
ter Keep up with fraining

demands, #4547

Resistance training is applicable to
virtually all children and adolescents
for contributions to muscular fitness,
resistance to injury, and improved
performance. Enhancing muscular
stremgth i15 an important concept (o
embrace fully beyond the association
with onlv lifting progressively heavier
weights. This clarification may
encourage girls and boys to engage in
vear-round resistance training to
increase their strength reserves
without fear of getting teo muscular
or impairing sports performance.

MNumerous studies have shown that

children and adolescents can gain
strength with resistance-training
programs invalving technigue-
driven progression along with
qualified supervision and
instrictinn, ®7 2232650 Adequate

supervision may be variable
depending on the goals of the
resistance-training program, RTAC of
the participants, and experience of
the teacher, instructor, or coach, An
experienced professional may be able
to effectively guide a larger number of
youth, whereas more individualized
instructicn may be appropriate for
more advanced-level techniques.
There are many different variables
that contribute to a well-designed
youth resistance-training program,
including quality of instruction,
training environment, training
frequency, training age, type of
resistance wsed, intensity of effort,
number of sets and repetitions, res
interval between sets and exercises,
and duration of training*

Training and Detraining

Recent studies suggest that
resistance-training programs lasting
=23 weeks are most effective in
attaining maximal strength gains™
Strength gains occur with different
tvpees of resistance tralning for

a minimum duration of 8 weeks with
a frequency of 2 to 3 times a week,
In general, detraining effacts can
occur after 8 to 12 weeks without
resistance training, ™" 115132 pyp
detraining is a more complex process
in youth because of developmental
improvements in performance, which
allows seme skills to be retained
better than others.™ Children recover
more quickly than adults from
resistance-training fatigue; therefore,
experts recommend 1 minute of rest
hetween sets for beginners,
increasing to 2 to 3 minutes of rest as
the intensity of training increases

(ie, incorporation of weightlifting
maovements or |.'I|}"Clml?rl'll."
exercises). Training exercises
invalving the core [abdominals, low
hack, and gluteal muscles) are
foundationally important for

sports participation and can

provide benefit for sport=specific
skill acquisition and postural

control " F435




One-Repetition Maximum

The one-repetition maximum [1 RM)
{see Table 1 for definition) test

can be administered by qualified
professionals to assess maximal
strength, determine an appropriace
resistance-training intensity, and
evaluate the effectiveness of

a resistance-training program.’”
Previous American Academy of
Pediatrics {AAP) policy statements
have not recommended 1 RM testing
in skeletally immature individuals.
However, 1 RM testing that is
propetly administered has been
found to be a valid and reliable
measure of strength and power in
children and adolascents. "
Although 1 EM testing is used in
pediatric research settings and youth
sport facilities, alternative measures
(handgrip strength, long jump, and
vertical jump) correlate with 1 RM
strength and may be used to evaluate
muscular fitness in youth.™ Research
indicates that 1 BM testing in children
and adolescents can he safe and
efficacious when established testing
protocols are followed by qualified
professionals 30378940

Mechanisms of Strength Gains

Proper resistance training in children
can enhance strength without
resultant muscle hypertraphy. These
strength gains are attributed
primarily to & neurologic mechanism
whereby training increases the
number of motor neurons that are
“recruited” to fire with each muscle
contraction,** This mechanism
accounts for the increase in strength
in populations with low androgen
concentrations, including girls and
preadolescent boys. In contrast,
resistance training during and after
puberty augments muscle growth by
actual muscle hypertrophy'' Early
studies regarding resistance training
involved nonathietic children, but an
increasing number of studies are
being conducted with competitive
young nrhlnrns.*”" Further research
is needed in the area of long-term

strength improvements with
resistance tralning programs in young
athletes and the effect on the

neurologic mechanism of motor unit
recruitment.

Performance Enhancement and
Other Uses of Resistance Training
Increases in strength with resistance
programs have shown improvement
in some performance measures, such
as vertical jump, countermovement
jumps, and sprint time®™*%*" ag well
as improved maximal oxygen uptake
with combined resistance and aerahic
training programs.” Resistance
training combined with aerobic
training does not appear to impair
strength gains in vouth and may be
more beneficial than single-mode
teaining = Translatlon of those
improvements to overall athletic
performance on the field or court may
be more difficult because so many
variables are invelved with actual
performance, making it challenging to
separate the contribution from
resistance training alone. However,
positive results in the area of
performance measures, along with
other aspects of sport, such as injury
rehabilitation and [njury reduction,
make resistance training a valuable
piece of the training landscape and
foundational to long-term athletic
development. ™™

Prehabilitation

Preventive exercise [prehabilitation)
uses resistance training to address
and focus on joints that are
commonly at risk for overuse injuries
{ie, enhancing rotator cuff and
scapular stabilization strength
preventively to reduce shoulder
injury in athletes who are involved in
overhead sports, such as baseball,
softhall, tennis, volleyball, swimming,
and water polo). Research in
adolescant athletes has shown
resistance training to contribute to
decreased injuries.” 129 Injury
prevention programs may have
greater effectiveness when started
before the period of altered

biomechanics that increase injury
rlsk 5456

Various prehabilitation studies are
finding positive results in the
reduction of anterior cruciate
ligament injuries, especially when
resistance training exercises are
combined with plyometric
exercises.” """ Plyometric
training involves the use of rapid
concentric and eccentric muscle
actions to enhance muscle strength
and power in a relatively short
amount of time, such as sguat jumps.
Plyometric exercises may benefit
performance™ ™" and reduce the risk
of injury. When combined with
propricceptive teaining [ie, balance
exercizes), these programs have also
bieen shown to be beneficial in
rehahilitation and reduction of
certain injuries, such as ankle
sprains.®!

RESISTANCE TRAINING RISKS

Injury rates in yvouth resistance
training settings that adhere to
qualified supervision and proper
technique are lower than those
occurring in other sports or general
recess play at school.® On the basis of
vears of research in this area, there is
less concern for injury from
supervised, well-designed, and
technique-driven resistance training
and more concern for injurles that
occur hecause of poor supervision, an
Inappropriate progression of training
lnads, or low strength reserves in
vouth who are not prepared for the
demands of sports practice and
competition.

Overtraining Risks

Resistance training has more of

a place in injury reducticn than in the
cause of injury. However, prolonged
training with heavy loads and
resistance training without adequate
rest and recovery between sessions
have been correlated with increazed
imjuries and illness,** " thus
requiring similar attention as with
other sources of overtraining and




sensible incorporation into the yearly
training schedule. It is important to
account for time spent in resistance
training as part of total raining

time to reduce the risk of overuse

injuries. Resistance training can be
incorporated into a year-round plan
that varies in volume and intensity
depending on the sport season (eg
preseason, in season, or off season).

The AAP recommends rest from
competitive athletics, sport-specific
training, and practice by taking at
feast 1 to 2 days off per week to allow
for physical and psychological
recovery.”™ Adequate fluid and caloric
intake is necessary to provide the fuel
to exercise, compete, recover, and
grow."**" Athletes participating in
high levels of training volume
whao are underrecoverad and
undernourished are at risk for
overtraining, injury, and illness."™*"

Sheletal Risks

Appropriately designed resistance
training programs have no apparent
negative effect on linear growth,
physeal health, or the cardiovascular
system.— Explosive contractions of
the muscle-tendon attachment at
apophyseal areas during active play,
sports, or lifting weights may increase
the risk of avulsion fracture wntil
closer to skeletal maturity,”™""
Resistance training safety is enhanced
when teachers, coaches, and
instructors ensure a safe

training environment and use
developmentally appropriate
teaching strategies, focus on
enhancing RTSC, and have an
appropriate instructor/participant
ratie. This ratio can vary on the basis
of the expertise of the instructor,
program design, and training age
and RTSC of participants.

Hational Electronic Injury
Surveillance System

Results of the U5 Consumer Product
Safety Commiszion's National
Electronic Injury Surveillance System
{MEISS] have raised concerns about

injuries from the use of weights and
resistance raining, The NEISS collects
data on injuries related to strength
training equipment but does mot
provide information on supervision,
program design, of traifing
experience. This system warrants
mentioning in this report to reduce
conflicting information among the
general public who read NEISS
infarmation, Careful interpretation of
NEISE data is needed because most
injuries reported from resistance
training occur on home gym
equipment with unsafe behavior in
unsupervised settings.”® These data
are in stark contrast to data from
well-designed studies with
appropriate supervision and
technigquee, making education of
parents necessary to reduce
confusion abeut the risks associated
with resistance training in the youth
population !5

MEISS data suggest that muscle
strains account for many of the
reported injuries, and areas that are
most commenly injured are the hand,
lowr back, and wpper trunk; recent
HEISS data also suppest that hand
injuries are particularly common in
children =12 years old.™ " NEISS
data neither specify the cause of the
injury (ie, attempting to lift a heavy
lead with poor techilgue) nor
separate recreational from
competitive weighthiiting or
powerlifting injuries, but the data
support the need for qualified
supervision and equipment that are
appropriate for the size and skill level
of youth involved In resistance
training.

Various intense metabolic
conditioning programs incorporate
different types of resistance training,
running intervals, and repetitive body
weight exercises, such as plyometrics,
into training sessicns. This type of
high-intensity circuit training s
typically characterized by the
performance of a maximum number
of repetitions of selected exercises for
a predetermined lime interval. In

adult metabolic conditioning
programs, the shoulder, knee, and low
hack are most commaonly iniur{-d,?"
but safety in the pediatric population
iz undetermined because of a lack ot
currenl data. As with any type of
resistance training, it is important to
have proper exercise technigue,
qualified supervision, and adequate
recovery between intense training
sesslons.

Medical Conditions

Certain health situations require
special attention before beginning
a resistance training regimen.
Athletes with poorly controlied,
preexisting hypertension require
consultation with a medical
professional because of the risk of
marked elevation of blood pressure
during resistance training with
weights, Using one’s own body weight
iz an acceptable alternative until

a consultation can be obtained.”®"
Consultation with a medical
professional regarding resistance
training Is also required for young
athletes with uncontrolled seizure
disorders,® although reststance
training has been determined to be
safe in children with underlying
seizures that are well controlled on
medication 5182

Some children and adolescents
may be disqualified from
participation in resistance training
because of certain medical conditions.
Counseling against resistance
training is necessary for youngsters
with hvpertrophic cardiomyopathy
wha are at risk for worsening
ventricular hypertrophy and
restrictive cardiomyopathy or
hemodynamic decompensation
SE!CI'II'I'II]E'I'I'}' to an acute increase in
pulmonary h}'penensinn.'“
Resistance training should be avoided
in individuals with pulmonary
hypertension because of a risk of
acute decompensation during

a sudden change in hemodynamics
as well as those with Marfan
syndrl:-mu.ﬂ




Although exercise interventions that
include resistance training may be

beneficial for youth with cancer,™

certain chemotherapeutic agents
require caution, Youth with

a previous history of cancer treated
with anthracycline chemotherapy are
at increased risk for cardiotoxicity
and acute congestive heart failure
during resistance training, as
evidenced by case reports associated
with doxorubicin, daunomycin or
daunsrubicin, Idarubicin, and
passibly mitoxantrone.”

Misconceptions and Evidence

The health supervigion visit Iz a geod
opportunity to explore the topic of
registance training, dispel the myths
associated with this type of exercise
[Table 2], and discuss the importance
of staying physically active and
stromg. These visits can allow for the
identification of risk factors for
injury; discussion of family history,
medical conditions, medications,
previous injuries, as well as training
goals; motivation for resistance
training; discussion of experience;
and discussion of expectations from
hath the child and parents. It is
valuable for pediatricians to counsel
families about the multiple health and
fitness benefits of resistance training,
including improvements in muscular
strength, muscular power, sports
performance, injury resistance, and
long-term athletic development.

TABLE 2 Miaconceptione Yersus Ewidence

Miaconcaptions

Parformance-Enhancing Substances

The AAP strongly opposes the use of
performance-enhancing substances
and vigorously endorses efforts to
eliminate their use among children
and adolescents® Information is
availahle for health care providers to
provide regarding the risks and
health consequences of anabaolic
steroids and other performance-
enhancing drugs as well as to
discourage youth from considering
their use. For instance, the AAP has
a training simulztion on addressing
the use of performance-enhancing
substances {available at www.aap.
kegnito.com).

Integrative Neuromuscular Training

In this era of sedentary pursuits of
technolegy and social medla, keeping
children and adolescents active and
optimally developing motor skills,
muscular fimess, and physical literacy
i& challenging. No longer can it be
assumed that children innately know
how to run, hop, jump, and throw.
[ntegrative neuromuscular training is
a multimodal form of training that
uses resistance exercises, dynamic
stahility, core exercises, and
plyometric and agility training
performed in short intervals with
intermittent periods of rest *5F7
[ntegrative neuramuscular training
can improve muscular fitness in
youth, enhance motor skill
development, improve sports

performance, and decrease sports
injury risk, 128

It is difficult to say at what age a child
can |}|:"E“'|- resistance training because
of developmental differences. If

a chilld ks able to begin participating in
sports activities at 5 years of age,
being able to begin some type of
resistance training with body weight
movements at that age is acceptable
because strength gains can be made
in ways other than lifing external
loads, An age range of 5 to 7 years is
when many children are often
involved in sports participation, and
it is reasonahle that they can also
benefit from the strength-building
process with exercises such as frog
jumps, bear crawls, crab walks,
kangaroo hops, and one-leg hops."®
The one-leg hop is a skill most 5-year-
olds should be able to perform,
although the ability to perform more
complex movements will be
influenced by the amount of time
youth have practiced basic skills

and reinforced desired movement
patterns. The combination of
qualified nstruction with technique-
driven progression is likely to vield
the greatest benefits for youth at
any age,

Training Age

The more recent concepts of “training
age” and RTSC can be used in the
design of a resistance training
program. Training age refers to the

Ewidenig

4 child 5 unabde o increase strergth before
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cumulative amount of time spent in
formallzed training, and RTSC
incorporates the quantity of weight
lifted, the quality of the lifting
movement, and the emotional
maturity of the athlete"5™ As the
athlete's RTSC advances, higher loads
may be used in a technigue-driven
process, and a gradual progression of
incorporating skills requiring higher
degrees of technical ability may be
included [ie, more advanced
weightlifting movements and
plyometric exercises).”
Understanding training age and the
importance of RTSC allows for
developmentally appropriate,
progressive training rather than
relying on previous recommendations
based solely on chronological age,
With earlier participation in well-
designed and properly supervised
resistance training, a 10-year-old girl
may already have 3 vears of
resiscance-training experience versus
a ld-year-old boy who is a beginner
and has a resistance training age of 0,

Ways and Means of Improving
Strength

ains in strength can be acquired via
various types of resistance trainkng
methods and equipment, including
body weight, free welghts, resistance
hands, kettlebells, medicine kalls, and
child-size machines. Most fitness
centers use equipment made for adult
bodies and greater weight
inerements, but child-appropriate
machines are available in some yvouth
centers across the country.
Dumbbells, kettlebells, and medicine
balls reguire good balance control
and technigue while being small in
size, portable, and allowing for sport-
specific motions,

The Use of Weightlifting Movements

The competitive sport of weightlifting
includes the snatch and the clean-
and-jerk exercises, whereas
weightlifting movements include
dertvatives of these exercises,
Research has demanstrated that this
type of weightlifting training is

SUperior in improving
countermovemnent [umps, horizontal
jurnps, and 5- and 20-m sprints aver
traditional resistance training*™"'
Research has demonstrated that if
light loads are used to learn these
complex mevements, and ongoing
quality instruction is available for
technique-driven progression, then
weightlifting exercises and their
derivatives can be incorporated into
youth training programs safelg.r.'"
Learning how to perform these
multijoint lifts correctly requires
considerable time and coaching
expertise. Performing these multijoint
maovements in childhood can help
youth gain competence and
confidence in performing these skills.
If weightlifting movements are going
to be incorporated into a youth
training program, the following
guidelines are to be considerad.

® Advance in a gradual fashion,
learning the lifts with a wooden
dowel then progressing to an
unloaded, light barbell and finally
to a weighted barbell, focusing on
proper form throughout the
technique-driven progression.
These weightlifing movements
can be incorporated lnto beginner
praograms but will depend on the
goal of the program and quality of
Instruction available,

® Consider training age and RTSC
level, which will vary individually
on the basis of cumulative training
and level of instruction,

® Perform under the guidance of
a professional with requisite
coaching certifications, such as
a certified strength and
conditioning specialist {Mational
Strength and Conditioning
Association), accredited strength
and conditioning coach (UK
Strength and Condltiening
Association], or USA weightlifting
coach [USA Weightlifting).

Competitive bodybuilding is the
application of resistance training
principles specifically for the

appearance-related purposes of
maximizing muscle mass, symmetry,
and body definition. Endogenaous
anabolic hormenes are necessary for
the increased muscle mass that is the
primary goal of bodybuilding, "Late
bloosmers” are often tempted to try to
build muscle mass by increasing the
intensity and velume of training;
however, there is no substitute for the
onset of puberty, and increased
training does not hasten the
biolegical clock. Concerns about
abnormal eating hehaviors, excessive
focus on body image, or use of
anabolic agents and other
performance-enhancing substances
warrant careful screening for these
behaviors in any adolescent who
pursues competitive bodvbuilding,

Resistance Training Roadmap

Suggestions for vouth who are
engaged in a resistance training
progran are as follows,

® ualified instructors with
appropriate certifications who
understand yvouth resistance-
training principles and the
physical and psychoesocial
unigueness of youth should
provide real-time feedback o
ensure safe and correct movement
development.

® Begin with 1 to 2 sets of 8 o 12
repetitions using a low resistance
training intensity [ie. =60% 1 RM)
as proper technique is developed,
A low resistance training intensity
allows for the completion of § to
12 repetitions of a variety of
exereises without undue Fatigue,

® Az RTSC improves and can be
demaonstrated consistently, it is
reasonable to increase weight in
5% to 10% increments and reduce
the number of repetitions,

& The program can be progressed te
2 to 4 zets of & to 12 repetitions
with a low to moderate training
intensity (=80% 1 RM].

& Young athletes can be introduced
to periodic phases of lower




repetition ranges (<6) at a higher
training intensity [=80% 1 RM}
provided that RTSC is high.""

& When performing more complex,
multijoint exercises, such as
welghtlifting, the Importance of
completing all repetitions with
proper technigue is vital to
achieve proper motor control
development, During this type of
resistance training, fewer
repetitions [eg, 1-3) may be
productive to aid in motor contrel
development.

® [nclude all muscle groups,
ineluding core muscles, In
a resistance training program.

® Perform the various exercises
through the full range of motion
with proper technigue,

® Perform exerclses ina particular
sequence during training, In
general, work large muscle groups
before small muscle groups and
cemplex, multijeint exercises
before single-jeint exercises,

® Achieving strength gains reguire
sessions to be at least 20 to
30 minutes long and performed
2 to 3 times per week on
nonconsecutive days while
gradually increasing resistance
iraining intensity and velume as
strength and RTSC improve.

® Keoep the resistance training
stimulus effectve and enjoyable
by periodically varying the
exercises, sets, and repetitions,

& lsze dynamic warm-up exercises
integrated into the training
session followed by cool-down
periods with appropriate
stretching techniques.

& Youth resistance training
programs should be technigque
driven and consistent with the
needs, abilitles, and maturity level
of the participants.

Guidetines have been proposed by the
Natlomal Strength and Conditioning
Association” and the 2014

International Consensus position

statement on youth resistance
training.”

Resistance training is highly
encouraged as part of a multifaceted
approach to physical literacy, exercise,
strength bullding, fitness, and athletic
performance in youth. It is valuahle to
cmphasize that combining acrobic
training with resistance training also
offers lonp-term benefits for peneral
health and fitness, Important factors
concerning child health are fueling
the need for resistance training for all
youth. Trends of decreasing muscular
fitness in youth and the requirement 3
of strength for competency in

movernent skill development are

impartant and make it meaningful for
families to be aware of the benefits of
integrating strength-building

activities into a well-rounded exercise
pregram for general physical fitness,

sports participation, and lifelong Fi
health and wellbeing. 1t is also
impaortant for youth who are involved
in resistance training w be able o
participate in a safe, supportive, and
nonabusive environment. Health care
providers, parents, and coaches wha
are interested in learning more are

referred to the US Center for -
SafeSport (www.safesportorg) and
the AAP clinical report on organized
sports.

&,

RECOMMENDATIONS

The necessity and appropriateness of
a youth resistance training program
are determined on the basis of the
program goals and RTSC of
participants. Proper exercise
technique and qualified supervision
are necessary for yvouth resistance- 7
training programs to be safe,
effective, and enjoyable. With
enthuslastic instruction, constructive
feedback, and program variation,
resistance training can becorme

a lifetime activity. Recommendations
for a youth resistance training
program are as follows,

1, Ohtain consultation with
a medical professional belore

beginning a resistance training
program In youth with
uncontrolled hypertension,
uncontrolied seizure disorders,
specific cardisvascular
conditions, or a history of
treatment with an anthracycline
chemotherapeutic agent.

. Seek consultation with

a pediatric cardiologist for
children with complex congenital
cardiac diseases for guidance on
safety and possible modification
of participation.

Integrate aerobic and resistance
training along with other skill-
redated fitness components into
developmentally appropriate
exetclse tealning (ie, integrative
neuragmuscular training) to
create a comprehensive fitness
prograny,

In youth with overweight or
obesity, start with basic
resistance exercises over a more
serobically based program to
support and encourage
successful physical activity both
short- and long-term.

Include dynamic warm-up
exercises In the raining session
and cool down with less intensze
stretching,

Encourage participants to have
an adequate intake of fuids and
proper nutrition because both
are impartant for energy storage,
recuperation, and competition.
Proper fuel is beneficial for the
caloric demands of exercise,
performance, recovery, and
growth

Assess RTSC and provide real-
time feedback on exercise
technique o minimize risk and
maximize benefit from resistance
training. This can be achieved by
the following
® Exercises should be
performed initially with little
or o load until RTSC
improves and proper
technique has been mastered.




® [ncremental loads may then
ke added by using either body
weight or other forms of
resistance as long as proper
form can be maintained.

® [n youth with more advanced
training age, higher loads and
intensities will be necessary
to increase muscular strength
and power in preparation for
sports 304340

® | BM testing may be
appropriate to develop an
individualized resistance
training program and monitor
progress.

B. Address all major muscle groups
of the upper and lower body
along with the core and include
multijoint activities, such as
squats and weightlifing
exercises, for a comprehensive
program for building muscular
strength and power. These
exarcises may be complemented
by adding more focused
exercises to address sport-
specific poals.

0. Sensibly incorporate resistance
training and account for time
spent in resistance training as
part of the total training plan te
reduce the risk of overuse
injuries, Monitoring time spent
resistance training in schoaol-
and community-based programs
in additien to other types
of tralning Is important te
account for true total training
volume, ™

1. Evaluate any symptom of illness
ar sign of injury or overuse from
resislance training or sport

&

12

participation before allowing the
exercise program fo resume,

Incorporate weightlifting
exercises and their derivatives
into an exercise program under
the direction of a qualified
professional. Progress from

a wooden dowel to an unloaded
barbell as RTSC improves
Educate athletes about the risks
associated with the use of
performance-enhancing
substances and/or drugs and
anabaolic steroids to discourage
the use ot such substances.
Enhance resistance training
safety by using professionals who
are qualified, trained, and aware
of the unique aspects of youth
and possess a recognized
strength and conditioning
certification. Instructor/
participant ratio is important and
depends on the experience of the
instructor as well as the training
age and RTSC of participants.
Licensed physical education
teachers and certified litness
professionals with understanding
and experience in training youth
may provide safe and effective
programs for children and
adolescents, and young athletes
may receive gualified instruction
from their high school coaches or
stremgth and conditioning
specialists.™

. Use proper technique and

supervision by a qualified
professtonal as necessary safety
COMpOments in any resistance
training program involving
children and adolescents.
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