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Odpowiedzialnos¢
cywilna Fizjoterapeuty

Po blisko 30 latach staran fizjoterapia zostata uznana za nieza-
lezny zaw6d medyczny. Wigze sig to nie tylko z podniesieniem
prestizu zawodowego czy wzmocnieniem pozycji Fizjotera-
peutéw wsréd innych zawodéw medycznych, ale réwniez
ze zwigkszeniem odpowiedzialnosci cywilnej.

wZgodnie 7 art. 2. Ustawy z dnia 25 wrzesnia o zawodzie
fizjoterapeuty, profesja ta jest samodzielnym zawodem
medycznym.”

Obecnie odnotowywana jest rosnaca ilo$¢ i wysokos¢ roszczen
pacjentow wzgledem podmiotéw leczniczych oraz osob
wykonujacych zawody medyczne. W latach 2011-2016 do sagdow
cywilnych pierwszej instancji wplynegto ponad 5 400 spraw
z zakresu ochrony zdrowia, a kwoty odszkodowan oraz
zados$¢uczynien jakich Zzadaja pacjenci sa z roku na rok coraz
wyzsze. Potwierdzaja to dane statystyczne Ministerstwa
Sprawiedliwosci, z ktérych wynika ze w latach 20142017 kwota
zasadzanych zado$éuczynien i odszkodowan wzrosta o 70%
w poréwnaniu do lat ubiegtych.

Blad podczas wykonywania $wiadczenia moze kosztowaé
nawet kilka milionéw zlotych.

Sad Najwyzszy w czerwcu 2018 r. na rzecz rodzicow i trwale
niezdolnego do samodzielnego funkcjonowania dziecka
zasadzil kwotg zadoscuczynienia w wysokosci 3 235 000 zti
W tym precedensowym wyroku Sad Najwyzszy stwierdzil, ze
cierpienie z powodu kalectwa dziecka mozna traktowac
podobnie jak §mierc.

Odpowiedzialno$¢ majatkowa Fizjoterapeuty uzalezniona jest
od formy wykonywania zawodu. W przypadku wykonywania
zawodu w oparciu 0 umowe o prace, zobowigzanym do wyplaty
$wiadczenia na rzecz poszkodowanego pacjenta bgdzie podmiot
zatrudniajacy. W okreslonych sytuacjach moze on jednak
zwroci¢ si¢ do pracownika o pokrycia wyrzadzonej szkody
do trzech wysokosci miesigcznego wynagrodzenia, a w przypa-
dku winy umys$lnej — do pelnej wysokodci zasgdzonego
odszkodowania, zado$¢uczynienia czy renty.

Sprawa wyglada inaczej w przypadku zatrudnienia na podstawie
umowy cywilnoprawnej (réwniez kontraktow), wowczas to spra-
wca odpowiada za wyrzadzong szkode do pelnej wysokosci,
nieograniczonej limitem.

Najlepszym sposobem zabezpieczenia si¢ przed odpowie-
dzialnoScia cywilng jest dobra polisa ubezpieczeniowa.

Dobra, czyli dopasowana do zawodu Fizjoterapeuty pod
wzgledem zakresu, sum gwarancyjnych oraz skladek. Zabiegi
manualne (mobilizacje oraz manipulacje), akupunktura,
akupresura, igloterapia oraz osteopatia sg nieodlgcznym
elementem pracy z ludzkim ciatem i wigza si¢ z ryzykiem
wyrzadzenia szkody.

Dedykowany program ubezpieczeniowy kierowany wylacznie
interesami Fizjoterapeutow, ktory oprécz wyzej wymienionych
zabiegow obejmuje rowniez czynno$ci ujete w Migdzynarodo-
wej Klasyfikacji Procedur Medycznych ICD-9-CM, znajduje sig
na stronie ptfubezpieczenia.pl.

Formularz dopasowuje rodzaj ubezpieczenia do formy
wykonywania zawodu, a sam proces przystgpienia w catosci
odbywa sig¢ online.

Ubezpieczenia dla Fizjoterapeutéow

Dedykowany Program dla Cztonkow
Polskiego Towarzystwa Fizjoterapii

@ gwarancja ochrony!

Rekomendowana przez Polskie Towarzystwo Fizjoterapii

oferta obejmuje:

O zabiegi igtoterapii, akupunktury, akupresury oraz osteopatie

O ochrone zabiegow manualnych, takich jak mobilizacje i manipulacje

O czynnosci ujete w Miedzynarodowej Klasyfikacji
Procedur Medycznych ICD-9-CM

Szczegb6towe informacje dotyczace ochrony ubezpieczeniowej

oraz mozliwosci przystapienia do ubezpieczenia online pod adresem:

www.ptfubezpieczenia.pl
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WALKI

W1 Watek @12x30 cm
W2 Watek @12x60 cm
W3 Watek @15x30 cm
W4 Watek @15x60 cm
W5 Watek @25x60 cm
W6 Watek @30 x80 cm
W7 Watek @30x100 cm
W8 Watek @40 x80 cm
W9 Watek @40 x100 cm
W10 Watek @50x80 cm
W11 Watek @50x100 cm

POLWALKI

P1 Potwatek @30x25x5 cm
P2 Potwatek @32x25x7 cm
P3 Potwatek @60x19%9 cm
P4 Potwatek @60x15%10 cm
P5 Potwatek @60x18x12 cm
P6 Potwatek @60 x30x10 cm
P7 Potwatek @60x30x15 cm
P8 Pétwatek @60 x36x18 cm
P9 Potwatek @60 x40x20 cm

MATERACE

180x60x5 cm
195x80x5 cm
195x80x10 cm
195x90x5 cm
195x90x10 cm
195x100x5 cm
195x100x10 cm
195x120x5 cm
195x120x10 cm

KLINY

K1 Klin 30x15x21 cm
K2 Klin 30x20x16 cm
K3 Klin 50x35x20 cm
K4 Klin 60x60x12 cm
K5 Klin 60x60x15 cm
K6 Klin 70x60x25 cm
K7 Klin 70x60x30 cm
K8 Klin 80x50x50 cm
K10 Klin pod noge z pétka
60x%22x12 cm

erehabilitan

www.erehabilitant.pl

eRehabilitant to rodzinna firma produkcyjna z tradycjami,
dziatajgca na rynku od 1990 roku wykonujgca

wyroby z pianki poliuretanowej T25 i RG75, powlekane
tatwo zmywalng skorg ekologiczng.

Gtéwnie sg to wyroby medyczne pomocne w rehabilitacji.
Materiaty uzyte do produkcji posiadajg atesty i
certyfikaty i sg zgodne z wymaganiami Ustawy 0 wyrobie
medycznym WE.

OFERUJEMY WYROBY WYSOKIEJ JAKOSCI W KONKURENCYJNYCH CENACH
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Bezpieczny wysitek fizyczny u pacjentéw z cukrzyca
Safe physical effort for diabetic patients
HERIE R BN L IR TIHRE

Paulina Gtowacka'(B-EF), Marcela Przytudzka?(B.EF)

'Akademia WSB w Dabrowie Gorniczej / The University WSB of Dgbrowa Gérnicza, Poland
?Klinika Choréb Wewnetrznych, Diabetologii i Nefrologii SPSK nr 1, Zabrze /
Department of Internal Medicine, Diabetology and Nephrology, Zabrze, Poland

Streszczenie

Systematyczne podejmowanie regularnego, wyczynowego wysitku fizycznego jest wazna sktadowa leczenia cukrzycy. Dobre wyréwnanie metaboliczne
cukrzycy stanowi kluczowy element efektywnosci treningu fizycznego i sukcesu sportowego. Osoba aktywna sportowo z cukrzyca typu 1 wymaga bardzo
precyzyjnego dawkowania insuliny oraz duzej wiedzy i umiejetnosci interpretacji zjawisk metabolicznych zachodzacych w organizmie podczas treningu
fizycznego. Btedy w zakresie insulinoterapii zwiekszaja ryzyko wystapienia ostrych powiktan cukrzycy, hipoglikemii, kwasicy ketonowej oraz negatywnie
wptywaja na wyniki sportowe.

Stowa kluczowe:
cukrzyca, sport wyczynowy, insulina - dawkowanie, metabolizm weglowodanéw

Abstract

Systematic undertaking of regular, competitive physical exercise is an important component of the treatment of diabetes. Good metabolic control of diabetes is
a key element in the effectiveness of physical training and sports success. A person who is active in sports with type 1 diabetes requires very precise insulin
dosing as well as extensive knowledge and the ability to interpret metabolic phenomena occurring in the body during physical training. Errors in insulin
therapy increase the risk of acute complications of diabetes, hypoglycaemia, ketoacidosis and negatively affect sports performance.

Key words:
diabetes, professional sport, insulin - dosage, carbohydrate metabolism
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Introduction

Diabetes is a metabolism disorder the core issue of which is the
deficiency or no answer for insulin activity, which results in hy-
perglycemia development. Long-lasting organism exposure to
the increased concentration of the glucose in human blood cor-
responds with the occurrence of complications of many organs,
inter alia, eyes, kidneys, heart, blood vessels and nerves. Thus,
diabetes treatment is focused on minimizing the risks of the oc-
currence of further organ complications. Behavioral therapy, in-
cluding physical activity, proper nutrition, sleep hygiene,
avoiding stimulants and stress, is the inherent part of diabetes
treatment regardless its type or the patient age [1].

Progressing urbanization, ageing population, increase in obe-
sity and decrease of physical activity induce increased inci-
dence of diabetes. IDF (International Diabetes Federation)
data shows that in 2017 diabetes prevalence reached 425 mil-
lion worldwide. Almost half the number of people struggling
with diabetes have not been diagnosed and have not been tre-
ated. It is estimated in 2045 the number of the ill will increase
to as much as 625 million. Constantly growing number of pa-
tients suffering from diabetes constitute the considerable so-
ciological and social problem, as treating diabetes, from the
moment is has been recognized, lasts for the rest of life. Ap-
propriate treatment and the patient’s discipline allows to main-
tain full fitness efficiency and personal satisfaction from life.
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Social importance of this notion is illustrated with statistic-
epidemiologic data, according to which over 2 million of pe-
ople in Poland suffer from this illness [2].

Diabetes classification is a difficult task. The notion of diabetes
includes heterogeneous group of illnesses, which, through the
number of various mechanisms, induce hyperglycemia. Defi-
ning this group as “the group of metabolism illnesses characte-
rized by hyperglycemia induced by the impairment of insulin
secretion or of insulin activity, or both” results from various pa-
thophysiological mechanisms and therefore, requires varied ap-
proach towards the treatment. Currently, it is recommended to
use four wide categories based on diabetes etiology. Those cate-
gories include diabetes mellitus type 1, diabetes mellitus type 2,
gestational diabetes and other, specific types of diabetes.

Diabetes mellitus type 1

The prevalence of diabetes mellitus type 1 in diabetes patient
population is around 10 %. Most commonly, it develops in
children and adolescent age, although is may occur in patients
over 30 years of age. The peak incidence is puberty age. The
reasons of the occurrence of diabetes mellitus type 1 have not
been explicitly explained so far. The main role in its pathoge-
nesis is addressed to genetic predisposition (the presence of
the following haplotypes: HLA DRB1*09, DQB1*030, HLA
DQA1*0301), the environmental factors (inter alia, the viruses
of mumps, influenza, rubella, Coxackie B) as well as acquired
immunological factors (complex immunological response of
cellular and humoral type), directed to destroy the beta cells of
pancreatic islets. The process of auto-aggression that leads to
destroying the cells of Langerhans islets that produce insulin,
is malicious and symptomless at the beginning. At that time, in
the organism blood, one may note the presence of antibodies
(inter alia, the islet cell antibodies — ICA, insulin antibodies
IAA, the antibodies against glutamic acid decarboxylase — an-
ti-GAD, the antibodies against the phosphatase of protein ty-
rosine — [A-2), which are the markers of the undergoing
autoimmunological process [3]. When 80 to 90% of insulin is-
lets are damaged, sudden drop of insulin concentration in blo-
od takes place and the fully symptomatic diabetes develops.
Diabetic ketoacidosis, which is usually the first manifestation
of the diabetes mellitus type 1, results from the lack of the in-
sulin in the organism, the consequence of which is major hy-
perglycemia and excessive production of ketone bodies. Due
to the lack of insulin in the organism, the transport of glucose
through the cellular membrane inside the cells is difficult,
which leads to lowered use of glucoses as the energy substrate.
As result, exacerbated lipolysis takes place, together with cre-
ating ketone bodies and lowering blood pH. Glycosuria, that is
the presence of glucose in urine, is the inevitable element of
deepening hyperglycemia, which leads to osmotic diuresis and
dehydration, usually accompanied with electrolyte disorders
(mainly, hyperkalemia and concurrent intracellular potassium
deficiency). The result of undertaking biochemical processes
is the pathologic increase of thirst (drinking even several liters
of liquids a day) and noticeable increase of daily urine output.
Limiting liquid supply facilitates cell dehydration and weight
loss.
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Diabetes mellitus type 2

Diabetes mellitus type 2 is the most common type of this dise-
ase, constituting 80-0% of all the cases. The factors that predi-
spose to the development of the diabetes mellitus type 2 are
genetic predispositions and the obesity. Increased fat mass, lo-
wered physical activity, eating high caloric food are conducti-
ve to the development of the insulin resistance, which is
characterized by decreased sensitivity of the peripheral tissues
(mostly muscle, liver and fat tissues) to the insulin activity. As
a result, decreased glucose utilization takes place, as well as
increased lipolysis and releasing free fatty acids, uncontrolled
glycogenolysis and gluconeogenesis. Organism resistance to
insulin activity causes, at the first stage, insulin hypersecretion
by the pancreas, and in the course of the illness, there occur
the loss of the capability of compensation insulin secretion and
finally, fully symptomatic diabetes development [4].

Diabetes mellitus type 2 is the illness mostly adults, usually
after 40, suffer from, however, due to the obesity epidemic the
age of the disease has considerably been lowered and curren-
tly more and more often it concerns young people. Diabetes
mellitus type 2 develops slowly, apart from typical symptoms
due to diabetes decompensation, such as polydipsia (increased
thirst), polyuria (increased urinating), weight loss and dehy-
dration, may be signaled by such signals, as general fatigue,
lowered immunity in the form of recurrent infections, and pu-
rulent lesions of the skin, progressive visual impairment, im-
paired healing, disturbing itching in genito-urinary system.
One of the first manifestations of the diabetes mellitus type 2
may be the occurrence of later complications, such as diabetic
foot syndrome, nephropathy, retinopathy, or diabetic neuropa-
thy, as well as accelerated development of atherosclerosis.
Currently available treatment methods, implemented models
of insulinotherapy, including the ones using personal insulin
pumps, launched constant blood sugar monitoring systems
have profoundly increased the safety of hypoglycemic therapy
and enable patients to optimally balance the blood sugar. It
contributes to braver decisions concerning the style of way of
life; many patients more and more often decide to practice
sport actively and competitively.

Common recommendations of the Polish Diabetological As-
sociation and the Polish Society of Sports Medicine have been
created in order to enable diabetologists and sport medicine
specialists to qualify the patients with diabetes to practice
sports safely, also in professional manner. Thanks to the deve-
lopment in diabetes treatment, the situation changed during
the last decade. Patients suffering from diabetes mellitus type
1 are successful in professional sport equally to the healthy,
diabetes is no longer the barrier in taking part in PE classes,
practicing both amateur and professional sport in sport sports
club and in competing.

The role of physical activity and diabetes treatment

Exercise is the basic and inevitable element of appropriate
functioning of the organism; it is the factor activating and sti-
mulating metabolism processes. Positive effects of regular
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and systematic physical activity of the patients suffering from
diabetes are visible in the range of compensation and adjust-
ment changes. More effective glucose development by the
cells and effective insulin activity in the organism contribute
to the normalization of the increased blood glucose level, to
reduce insulin resistance and daily insulin requirement. Clini-
cal studies have shown that patients suffering from diabetes
that are physically active there occur lower risk of cardiova-
scular incidents, including the death resulting from them.

In EURODIAB studies the prospective impact evaluation have
shown that average and intensive physical effort, undertaken
at least once a week, lowers the risk of death with almost 40%
regardless the sex, age, BMI, smoking, drunk alcohol, nutri-
tion or the presence of chronic complications of diabetes [5].
Moreover, regular physical activity improves mental, physio-
logical and physical well-being, which is visible in general as-
sessment of the patients’ life quality.

Glucose metabolism and the intensity of the physical effort
The way the type and the time of the practiced physical effort
influence blood sugar level depend on its initial value. Tt is
known the regular and systematic physical activity at average
level leads to lowering blood sugar level without dangerous
hypoglycemia incidents. Lowering blood sugar level results
there from greater peripheral glucose ejection than the liver
ejection. If the physical effort takes place shortly after the me-
al, then usual increased blood sugar level, induced by it, is lo-
wer, and the patients who are characterized by the sustained
pancreatic secretion, gain lowered both blood sugar and pla-
sma insulin level [6]. In diabetes mellitus type 1 and among
the patients suffering from the diabetes mellitus type 2 who
use exogenous insulin or the medicine that increase the insulin
ejection there exists the increased risk of hypoglycemia occur-
rence during the effort and after it due to the lack of physiolo-
gical lowering of the insulinemia.

In physiologic conditions, in case of healthy organism, during the in-
tensive physical activity there takes place the adequate increase of
blood sugar and its ejection to the blood system, and directly after
the effort has ended, the level of glucose production is lowered. As
the glucose production during the physical activity is conditioned
with the catecholamines level, it is believed the patients suffering
from the diabetes mellitus type 1 during the intense physical activity
are less exposed to the hypoglycemia incidents, and in case of diabe-
tes mellitus type 2 dangerous hypoglycemia incidents have been ob-
served more often during very intensive physical activities, which
has been caused by the abovementioned reaction of the catecholami-
nes and the quicker increase of the liver glucose production [7].
Intensive endurance exercise predispose to the hypoglycemia inci-
dents. In cases when during physical effort exogenous insulin the-
rapy is in use, the insulin concentration is not lowered, what is
more, it may even be increased if the insulin has been taken in the
body part covered with the physical exercise. On the other hand,
the glucagon concentration is not changed, the effect of which is
the lack of lowering the ratio of insulin to glucagon in liver, as it
occurs in case of healthy people. The result of the above, there ap-
pears no glucose liver production that is adequate to the increased
need, which creates the risk of dangerous hypoglycemia episode.
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In case of the patients suffering from diabetes the episodes
of short, intensive physical effort may lead to hyperglyce-
mia. In the time of the effort, catecholamines stimulates glu-
cose production, where the insulin concentration in diabetics
does not change and is shown as hyperglycemia. What is
more, after the effort the insulin concentration does not in-
crease, moreover, the after-effort hyperglycemia is also not
observed, as it takes place in case of the healthy. Moreover,
the lack of physiologic hyperinsulinemia that accompany the
after-effort hyperglycemia may cause the impaired rebuil-
ding of the glucose reserves in skeletal muscles. The pro-
blem that is connected with both oxygen trainings and
anaerobic training is the late hypoglycemia that may take
place from 6 to 15 hours after the physical effort has ended.
Such phenomenon may be linked to transferring GLUT-4 to
the cell surface and to the increased ejection throughout 3 to
24 hours after the physical effort, the important issue in the
context of the process of rebuilding glycogen in the skeleton
muscles, which in case of diabetics, may lead to hypoglyce-
mia.

During the time of rest after less intensive physical effort it is
recommended to eat more carbohydrates or to limit the due in-
sulin dose, whereas in case of more intensive activities such co-
uld exacerbate hyperglycemia in the after-effort period. Patients
suffering from diabetes mellitus type 1 do not have the possibi-
lity to increase the endogenous insulin, which in physiologic
conditions leads to return of blood sugar to its basic state after
the effort. Therefore, too low value of insulinemia in the system
circulation, eating carbohydrates or both of the abovementioned
at the same time may result in prolonging the period of after-ef-
fort hyperglycemia and reduce the positive effect the physical
activity has on glucose metabolism control — one ought to con-
sider providing additional dose of the insulin.

Hormones, inter alia, insulin, catecholamines, glucagon, gly-
cocorticosteroids and growth hormones play important role in
maintaining energy balance during the physical effort. Sport-
smen, including diabetics, are recommended to follow high-
carbohydrate diet, covering 60-70% of daily energy require-
ment. Long-lasting physical effort requires, apart from
glucose, providing another sources of energy in the form of
fatty acids, released during the lipolysis. Sportsman diet ought
to contain appropriate amount of proteins, which is needed to
better use the provided carbohydrates. When setting the insu-
lin doses to be given before the meals, one needs to take into
consideration not only the amount of eaten carbohydrates, but
also the proteins and fats [8].

The rules of practicing sport for diabetics —

how to behave during the physical effort

Unstandardized fluctuations of blood sugar level that are indu-
ced by the training increase the risk of both hypoglycemia and
hyperglycemia. Both issues are disadvantageous and they ma-
ke the training less efficient. However, in extreme situations,
hypoglycemia may lead to disturbance in consciousness, co-
nvulsions and even death. When setting the individual scheme
of recommendations, one ought to take into consideration the
frequency, intensity, type and length of physical effort.

www.fizjoterapiapolska.pl
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Due to the increased risk of ketoacidosis, patients suffe-
ring from diabetes mellitus type 1 should avoid physical
effort in the situation when sugar blood exceeds 250 mg/
dL (13,9 mmol/L), and ketone bodies are present in the
urine. Physical training is also not advised when, despite
the lack of acetone in the urine, sugar blood exceeds 300
mg/dL (16,7 mmol/L). For diabetics, during endurance
workout, the sugar blood levels from 100 to180 mg/dL
(5,6-10,0 mmol/L) are safe and optimal metabolically. Li-
mitations for the intensive physical effort are also advan-
ced diabetes complications — people with proliferative
retinopathy may be exposed to the risk of the stroke to the
vitreous body, or of the detachment of retina, patients with
diabetic kidney disease risk the increased urine excretion
of albumin and the progress of this complication, diagno-
sed autonomic neuropathy and present orthostatic hypo-
tension may cause static prompt cardiac function and
thermoregulatory disturbances. Due to the above it is not
recommended to practice physical exercises in too low or
too high temperatures.

In case of diabetic foot issue, there is the increased risk of the
occurrence of injuries, mostly bone breakings due to coexi-
sting osteoporosis [9]. Usually, the incidents of silent myocar-
dial ischemia due to vascular complications are extremely
dangerous.

Complete contraindications for physical training are the fol-
lowing: acute phase of infarction, unstable coronary heart
disease, decompressed heart failure, respiratory failure, inef-
fectively treated hypertension, static tachycardia, severe ar-
rythmias and conduction, aneurysm of the aorta and of the
heart, pericarditis and myocarditis, obesity over 160% of the
due body weight, active inflammation, thromboembolic in-
cidents [10]. What kind of physical activity a patient suffe-
ring from diabetes mellitus type 1 would choose depends on
their age, the time diabetes lasts, physical fitness to date,
and the presence of the stage of chronic complications of the
illness.

The patients undertaking physical effort should by fully tra-
ined as far as the method of intensive functional insulin the-
rapy is concerned. People over 35 and older, with the
sedentary lifestyles, especially with coexisting other factors
of the risks of the coronary heart disease, are advised to per-
form electrocardiographic exercise test before they decide to
change the lifestyle and undertake physical activity. In case
of the intensive insulin therapy with the use of pen-type in-
jector, the model allowing to dose the insulin with the 0,5 u.
accuracy is recommended. The therapy with the use of the
insulin pump allows to dose insulin with the accuracy of
0,025-0,1 u [11].

Insulin absorption depends on the place of injection (e.g. the
limbs under intense strain), the length of the injection, envi-
ronment temperature, etc. in contact sports, such as basketball,
football, combative sports, it is recommended for the sport-
smen to use the injections implanted under the sharp angle,
placed tangentially to the skin.
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Dangers and limitations combined with physical activity of

the patients suffering from diabetes mellitus

The organism of the patient suffering from diabetes possesses
certain mechanisms, adapting it to perform certain amount of
physical effort and only under the condition of performing
adequate, systematic physical activity it functions properly. In
order to gain optimal therapeutic effect, one needs to remem-
ber about several important rules, such as the following:

« the effort should be undertaken at least every 2-3 days,

« when starting intense physical activity, one should per-
form initial exercises that last 5 to 10 minutes, and at the end
of it — relaxing ones;

* physical effort may increase the risk of severe or delayed
hypoglycemia;

« alcohol may increase the risk of hypoglycemia occurrence
after the effort;

* one needs to pay attention to prevent dehydration in high
temperature environment;

* one needs to remember about the risk of damaging the feet
during the effort (especially with coexisting peripheral neuro-
pathy and lowered pain threshold), about the foot care and
comfortable shoes [12].

The most appropriate form of the effort for the patients suffe-
ring from diabetes mellitus type 2 over 65 years of age or over-
weight is the fast (until out of breath) walk, 3 to 5 times a week
(around 150 minutes a week). The suggested form of physical
effort for such patients, if they also suffer from being overwe-
ight or obese, is Nordic walking. Patients with no particular
contraindications, especially younger, are advised to undertake
high level of physical activity, including professional sports.
Obviously, such patients require additional education as far as
the glycemic effects due to various type of physical activity is
concerned (e.g. anaerobic, resistant or interval exercise).

During physical effort, the patient should be aware of the risks
due to inadequate training plan and pharmacologic treatment
plan. The following risks ought to be eliminated:

* hypoglycemia — one needs to mark sugar blood before
the physical effort and after it;

* before planned physical effort one needs to consider 30—
50% (depending on individual reaction) reduction of the dose
of the fast-/short- acting insulin, which acting peak is reached
at the time of the effort or directly after it;

e during the treatment with the insulin pump it is recom-
mended to limit the basic insulin flow by 20-80%, depending
on the effort intensity and duration, best: 2 hours before its
start;

 before unplanned physical effort one needs to eat extra
portion of simple sugars (20— —30 g/30 minutes of the effort),
consider potential reduction of the dose of the insulin that is
taken after the effort;

* one needs to avoid insulin injection in the limbs that wo-
uld be under the strain in case the physical effort starts 30—
60 minutes counting from its injection;

« on days in which the physical effort is not practiced, and
the insulin dose is not reduced, using complex and extended
boluses depends on the percentage of proteins, fat and low
glycemic index carbohydrates in the meal;
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« insulin pump (OPI) may be disconnected for 3 hours maximum;

o if the training is planned 1-2 hours after the meal, the estimated
insulin dose ought to be reduced by 30-50%;

o if the training is planned over 2 hours after meal bolus, one ne-
eds to eat extra portion of carbohydrates — depending on actual sugar
blood value;

o OPI disconnecting time may be longer than 3 hours if own in-
sulin secretion is maintained; it is also possible to connect the insulin
pump for short time during the training and provide insulin bolus. In
special cases, basic injection may be replaced with providing 2-4 do-
ses of insulin with prolonged operation. when the physical activity is
ended it is recommended to connect OPI as soon as possible and pro-
vide insulin bolus as well as eat carbohydrate meal;

* very intensive physical activity (> 90% VO2max) and the effort
undertaken under the conditions of hypoxia (e.g. rock climbing) may
lead to hyperglycemia and acidosis;

« if sugar blood value exceeds 250 mg/dL (13,9 mmol/L), the pa-
tients suffering from diabetes mellitus type 1 should perform marking
the ketone bodies in urine and in case of ketonuria do not undertake
intensive effort;

* patients suffering from diabetes mellitus type 2 should consider

corresponding limiting in case the sugar blood level exceeds 300 mg/
dL (16,7 mmol/L).
Taking care of sportsmen suffering from diabetes requires the know-
ledge and experience of the team of doctors and sports trainers. Appro-
priate dosing of insulin should be consciously adjusted to the type of
the physical effort and the nutrition plan. Current blood sugar levels
during physical activity comprise of the following: the amount of acti-
ve insulin, eaten carbohydrates, fitness condition, current metabolic
diabetes compensation. Only individual education and adjusting the
treatment model to sport requirements may result in the situation when
diabetics who practice sport become more and more numerous.
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