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Adattata da:The Canadian Physical Activity, Fitness & Lifestyle Approch: Pate, R.R. et al. Physical activity and public health: a recommendation from
CSEP-Health & Fitness Program’s Health Related Appraisal and Counselling the centre of disease control and prevention and the American College of
Strategy, 3t Edition, 2003 Sport Medicine. Journal of the American Medical Association (1995) 273
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Heart Failure Reviews 1998;3:305-311
® Kluwer Academic Publishers. Boston. Printed in U.S.A.

The Value of Questionnaires in Assessing Physical
Activity, Fitness, and Quality of Life

Dennis V. Cokkinos
Onassis Cardiac Surgery, Athens, Greece

The measurement of funetionsl cardiac capacity by
means of ergospirometry, i.e., oxygen eonsumption and
its kineties, yields an accurate estimate of the ability of
patients to achieve functional activity. After an initial
“familiarization” test, ergospirometry is not only accu-
rate but also veproducible [1,2]. However, it is not a
simple task to perform an exercise functional capacity
test. It requires advanced apparatus utilization and
time, and it is costly. Moreover, a certain percentage of
patients eannot perform physieal exercize due to heart
failure, According to our experience, 5 out of 40 pa-
tients with clinical severe heart failure and an ejection
fraction below 30% were not able to attain an exereise
level that could be adequately evaluated [3].

To circumvent these difficulties, questionnaires that
can yield a reliable estimation of physical activity have
heen developed during the lagt 20 years. The first ques-
tionnaire of its kind was the Minnesota Leisure Time
Physical Activity (LTPA) questionnaive, developed by
Taylor et al. in 1978 [4]. Here it must he stressed that
most questionnaires assess leisure time, including
sports, oceupation, and home and household activity.
The time of recall of these questionnaives ig from the
past week to the past 12 months, Time frames of 1to 3
days can also be used [0]. The questionnaires are either
interviewer administered or self-administered, usually
with supervision.

In a very recent supplement of Medicine and Sci-
ence in Sports and Erercise, divections ave given for
interviewers [5]. These directions stress that during an
interview, special attention must be given to limiting
any biag and preventing the interview from becoming
too ecumbersome. The need for skillful interrogation in
order to assess a whole year’s average activity is espe-
cially emphasized, as is the need for establishing rap-
port with the person being interviewed. Also, the need
to avoid unnecessary details and as the importance of
clarity and accuracy arve given special emphasis,

A detailed account of how to administer the ques-
tionnaires has recently been publizhed [5]. Poor quality
can yield unreliable results and confuse meaningful
correlations. In a methodologic eritique of previous
studies, it was strezsed that only 20% of estimates of
physical activity were good; 40% were satisfactory, and
40% were judged as unsatisfactory. The improvement
in quality from unsatisfactory to good led to an in-
crease in statistically significant associations among
studies from 50% to 8% [5-7].

The Minnesota LTPA questionnaire includes 63
items pertaining to sports, recreational, yard, and
household activities, Activity over the last 12 months
is evaluated. Very specific rules for estimating activity
have heen set. The year iz considered as comprizing
240 work days and the month 22 work days, with 100
weekend days per year [8]. Alzo, estimated times for
various activities ave piven: climbing oe flight of stairs
is estimated to take half a minute, one bowling game 10
minutes, a tennis singles set 20 minutes, and a tennis
doubles set 30 minutes, Specific attention is given to
details such as the difference between socializing and
actually being involved in a porting activity, especially
with reference to swimming, tennis, and bowling. Fi-
nally, a total activity metabolic index is computed by
differentiating between light, moderate, and heavy ac-
tivities. To create the index, every activity is given a
seore of intensity units, multiplied by the minutes dedi-
cated to this activity per week, month, and year; e.g,,
walking for pleasure is alloted 3.5 intensity units, while
tennis is given 8 intensity units, This questionnaire has
been widely used and validated. Correlations for peak
VO, range from 0.19 [9] to 0.47 [10]. The best correla-
tions are found when heavy activity is agsessed,

Maost subsequent questionnaires have used a similar
format, although some questionnaires assign MET val-
ues to activity levels. Another expression of METs is
given in calories, Thug, 1 MET-h/wk can be expressed
a2 1 keal/kg/wk, Many questionnaires use kealkg di-
rectly [11], while other questionnaires only differenti-
ate among activity levels, Le., inactive, very low, low,
moderately and highly active [12].

Types and Purposes of Questionnaires

The purposes of the questionnaires have been variable,
hut these can be subdivided into four general catego-
Ties.

General purpose questionnaires

General purpose questionnaives are specifically used to
establish a rigk factor profile. Many studies have shown
that leisure activity or oecupational physical activity is
inversely related to cardiovascular and especially to

Address for correspondence: Dennis Cokkinos, Onagsis Cardiae
Surgery, Athens, (reece.
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NOME

QUESTIONARIO MINNESOTA

SULL*ATTIVITA® FISICA NEL TEMPO LIBERO
DEFINIZIONE INDIVIDUALE ISTANTANEA (DII)

Identificativao. ..

LISTA DI ATTIVITA FISICHE
(Marchi con una croce [a casella comispondente alla attivita fisica che ha realizzato nell ulimeo anneo )

Camminare - Ballare — Salire le scale

|_J1 Passeggiare
12 Cammipare da caza al lavore ¢ pella pausa
lavers
|13 Camminare {porfande un camells conla
ipest)
|_J% Camminare (portands le sporte dzlla spesa)
|15 Ealire la scale
4§ Cammipare ip campagoa/aking
|17  Esoursiond con b zaing
|_J% Scalate m montagna
1%  Andare ir bicicleta al lavaro
|_JI0 Balle
|_JI1  Aerobica o ballatto
|12 Giecare con i bambini
Esercizi di mantenimento generale
|_JI3 Gionastica in casa
|_JI4 Gipopastica in palestra
|_J15  Camminare velpcemants
|_Jid  “Jogemg"
I_JI7  Corsa 811 km'h
|_Ji8 Corsa 12-16 km'h
|18 Spllevamento pesi
Attivita acquatiche
M Sciacquatico
]2 Surf
|32 Navipazions a vel
|_J23 Canotaggio o remi (dilettanes)
134 Capotaggio o remi (professwonista)
|__J25 Fare un viaggio in canoa
|_J26 Nuoto in piscina (pé di 150 metd)
17 Muoto nel mare
|__J2%8 Andare sott’acqua, spootking
Sport invernali
|_J2%  Seididiscesa
|30 5ci di fondo
|_J31 Paftinaggio (ruote o ghiaccio)
Allire atfivita
311 Ippica
|_J33 Boeowling
|34  Pallavelo
|_J3% Pinz-Pang
|_J36 Tennis ndividuale
|_J37 Tennis doppio
|_138  Badmizten 755, 1978,

|__J3% Pallacanestro {now in partita)
|40 Pallacanpestro (piecando una partita)
|_M41 Pallacanestra {da arbitra)

M2 Sgoash

M43 Calcio

44  Golf (porando il camello)

M5 Golf (camminando & portande le mazze)
|_M4§ Pallamane

|_H47 Bacce

|48  Arti marziali

48 Moteciclizme

30  Ciclismo in sirada o montagna
Attivita di giardinaggio

|_J31 Tagliare il prato con la falciatrice
152 Tagliars il prato manualments
|55 Pulire il zgrarding

34 Celivare I'erto

|_J535 Spalars la neve

Lavori & attivita caszalinghe

|_J36 Lavero di carpenteria in casa
|_J37 Lavero di carpentaria {all aperic)
|_J38 Imbiancare in casa

1538  Imbiaocare {all"aperto)

|_J60 Pulire Ia casa

|_J61 Spostars mobili

Caccia e pesca

|_J62  Tire con la pstela

|_J63 Time conlarco

|_I64 Pesca i riva al mars

|_I65 Pesca pal fiume {in acqua)

|_I66 Caccia piccol

|__J67  Caccia grossa {oervi, arsi.)

Taylor, K. L, D R, Jacabs, B, Schucker, ), Knudsen, A, 5, Lean, and G. Dabacker, A
questionnaira for the assessment of laisure time physical activities, 1, Chran, Dis, 31:741-
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| ativita Fislca

Attivits acquatichs

20 Sal acquatico

21 Sun

27 Navigazione a vels

23 Canctaggio o rem| [dietante)

24 Canclaggio o reml {prafessionissa)
25 Fare un wiaggio In canca

26 Nuoi In piscina (pl di 150 mes)
27 Nuoio nel mare

28 Andare soltacqua, Enoorking

Sport Invernall
29 5 dl discasa
30 54 dl fando

31 Patlinaggio {ruote o ghiaccia)

| attivita Fialca | METS
1 Passagolars 15
2 Camminare da casa al lavoro 0 nella pausa lavore 4.0
3 Camminare (pertando un carrelio con & spesa) 15
4 Camminare |portando ke spans della spesa) =,
5 Sallre |e scale 30
6 Camminare In campagnatraking 5.0
7 Escurslonl con lo zaino 7.0
& Scalate In montagna 5.0
9 Ardare In bickietia al lavoro 4D
10 BEalo a5
11 Azranica o baletio 5 [
12 Elpcare con | Bambind 45
Esercizl dl mantenimento generale
13 Glrnastica In casa 45
1£ Glrnastca In palkestra 50
15 Camminare velosemeants :I.S
15 "Jogging” 60
17 Corsa 3-11 kmih 1i:|:]
13 Corsa 12-16 kmif 15'3
19 Solevamerta pEl =1

EN G EN bu =t Lo L G0 £D
Duuugmuuu

g e

Lltre ativita

32 Ippica

33 Boowling

22 Palasolo

35 Ping-2ang

35 tenrls Indieiduale

37 Tennis dappio

=3 Badminlzn

30 Pallacanesino (non In pariia)
40 Palacanesing (gIocanso una parika)
41 Palacanesira (da arbfira)

42 Squash

43 Calcio

44 ol {portando B camells)

45 Colf [Camminando & portando B mazze)

44 Falamano

47 Bocoe

43 Artl marzial

49 Mobocklsma

S0 CEElsm In sbrada o maniagna

Attivita di glardinagglo

51 Taglare I prato con Ia falclatrice
52 Taglare I prato manuamente
53 Pulire Il gianding

o2 Colttvars I'crio

55 Spalare la neve

Lavarl & atilvita casalinghs

55 Lavoro d canpenteda In casa

57 Lavoro di carpentera (alfaperta)
58 Imblancars In 363

52 Imblancare (allaperta)

&0 Puire | ¢363

&1 Spostane mablll

Caccla & pasta

52 Tin con 3 plstola

63 Tiro con Fanco

&2 Fesia Inriva al mane

65 Pesca nel lume {con gl stivall dentre I'acgua)

66 Caccla plocola
67 Caccla grossa (cervl, orsl..
63 AllrD (EDSCECana)
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Una giornata tipo: 50anni 52Kg

ORE 8.00: sveglia e colazione

ORE 9.00: esce per andara al mercato (Tragittc Casa-Marcato 20 Min A Piedi) -
PASSEGGIARE - 30 min -

ORE 10.30: torna dal mercato con le borse della spesa - CAMMINARE PORTANDO LE
BORSE DELLA SPESA - 30 min -

ORE 11.05: la signora decide di fare le scale - abita al 4° piano e impiega 5 minuti per
salire — SALIRE LE SCALE — 5 min

ORE 11.20: spolvera la casa - nel frattempo inizia 2 cucinare — PULIRE LA CASA — 30
min -

ORE 13.00: pranzo

ORE 15.30: esce con una amica per andare al parce {(fara” una camminata di un‘ora a
passo svelto) - CAMMINATA A PASSO SVELTO — 60 min -

ORE 15.20: tornando dal parco passa a prendere la nipotina che e2sce da scucla, con la
quale a piedi torna a casa (20 min} — PASSEGGIARE — 20 min -

ORE 17.00: merenda con la nipotina

ORE 18.20: inizia a cucinare per la sera

ORE 15.30: cena

ORE 22.00: esce con le amicha per andare a ballare Latino-Americana finc alle 24.00 -
BALLARE - 120 min —

ORE 24.15: dopo una giornata cosi ATTIVA, soddisfatta si concede il MERITATO
RIPOSO... .ronf ronf ..

ULTIMA SETTIMANA

Codice dell'ativita
Fisica

Giomi di pratica

Minui di pratica /die

ULTIMO MESE

Codice dell'atfivita
Fisica

Giomi di pratica

Minut di pratica /die

Codice dell'attivita Fisica |ora Minuti di pratica /die | METs totali | Kcal
1 021630 all] 2.91 (3.5) 150
4 10,30 30 2.75 (5.5) 143
A 11,05 5 0.66 (8) 34
G0 11,30 30 1.75 (3.5) ot
15 15 30 60 4.5 (4.5) 234
10 22 120 9 (4.5) 468 BMR (H&B)

TOTALE 4h 5%’

21.57

1120

1202 (50.1/h) Kcal
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Classificazione Attivita motoria giornaliera
dell'Attivita motoria raccomandata dalle Linee Guida
conseguente caratterizzazione per "mantenere lo stato
dei soggetti di buona salute”

12.000- 16.000 steps/giorno per 8-10 aa

< 5.000 SEDENTARI
5.000- 7.499 SCARSAMENTE ]7.000- 13.000 steps/giorno per giovani adulti in salute
ATTIVI
7.500-9.999 ﬁ$_ﬁC?TANZA ] 6.000- 8.500 steps/giorno per adulti sani
] 3.500- 5.500 steps/giorno per soggetti con inabilita o
>10.000 ATTIVI malattie croniche
>12.500 MOLTO ATTIVI

Tudor-Locke CE, Myers AM, “Methodological considerations for researches and
practitioners using pedometers to measure physical (ambulatory) activity”, Res Q

Tudor-Locke C., Bassett Dr Jr., “How many steps/day are Exerc Sport 2001 Mar; 72 (1): 1-12.

enough? Preliminary pedometer indices for public health”,
Sports Med. 2004; 34 (1):1-8.



Consumo energetico del Stima del dispendio energetico

cammino della marcia e della corsa
Consumo energetico in Kcal 4 Km/h 0.5 Kcal x Kg x Km
Peso (Kg) 5000 passi 10000 passi 8-20 Km/h 1 Kcal x Kg x Km
40 100 200
= P 250 Luoghi comuni contraddittori
60 150 300 < <
_- - - “VAIl PIU VELOCE CHE BRUCI DI PIU”
80 200 400
90 225 450
100 250 500

le calorie consumate sono in
funzione della distanza e del
peso corporeo, non della

Bray G.A. (2003), Contemporary Diagnosis and Management of
Obesity (2° ed.), Handbook in Health Care Co. Newton, Pensylvania.

“CAMMINA O CORRI PIANO CHE BRUCI PIU GRASSI” velocita

4Km (Lento) 300Kcal  40% CHO 60% NEFA 300 x 60% /9=20gr NEFA

4Km (veloce) 300Kcal 60% CHO 40% NEFA 300 x 40% /9=13gr NEFA

Corsalenta (1h) 4Km 70 x 4Km /20= 19gr NEFA VARIABILE Excess

Postexercise Oxygen

Corsa veloce (1h) 8Km 70 x 8Km/20= 28gr NEFA Consumption)




Frequenza cardiaca (bpm)

1) PIEYD) delRcardivirequenzimezopnel
moniioraggiordeliaNreguenzascardidcan(i=C)

160 . . .
— Variazione della FC in EF
= aerobico (bKm/h)
gt L i Soggetto 50 aa, Fc riposo 80 bpm,
o Fcmax 170 bpm
60 Target Zona aerobica 100-130 bpm-
40 | | | | | | 7% VO2 max 30-40%
0 5 10 15 20 25 30 35
Mnuh & eseeciio Relazione tra incremento del
son consumo di O, durante EF e FC
S ——
] -
£ 1co /;’/ 14-21 40-45
FA /y/ 28-35 50-55
- 42-49 60-65
17 /// - 56-63 70-75
7 |
70-76 80-85
S 83-91 90-95

Y02, mL kg per min

100 100



GlassificazonerdellintensitardellAl
SliddiVisatpersfiasciaidifesa

Molto lieve <20 <35 <24 <2.0 <1.6 <1.0 <10
Lieve 20-39 35-54 24-47 2.0-3.9 1.6-3.1 1.1-2.9 10-11
Moderata 40-59 55-69 48-71 4.0-5.9 3.2-47 2.0-29 12-13
Severalvigorosa 60-64 70-89 7.2-10.1 6.0-8.4 48-6.7 3.0-4.25 14-16
Molto elevata > 65 >90 >10.2 > 8.5 > 6.8 > 4.25 1719
Massima 100 100 12.0 10.0 8.0 5.0 20

Modificata da Fletcher G.F. 2001
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ENTRATA
STRUTTURA NORMALE BMI 23.0
SESSO MASCHILE PESQO IDEALE
Mzssa Grassa ETA 42 71.3ks
ALTEZZA 180 cm
PESO ABBIGLIAMENTO
1.8kg M. smssnm Ellnﬁu_
——— 11.0-21.9 %
M. GRASSA
RISULTATO 7.7-17. 4kg
PESO ?d.ﬁkg
L i [IDICATORE o
.5kg :
M. MAGRA E ACQUA pd AL T R ]
62. 1kg - 1 0 1 o+ ] o++
MASSA MUSCOLARE
9. 0ksg b::l
ACQUA 42. 1kg = T M d ¥
rATRUA 56.4 ! ! !
MASSA 0SSEA 3. kg *GRASSO VISCERALE
MB 7477 kd
1787kcal 113
LAVRLLO Suasie. - *MASSA MUSCOLARE
= 1
BMI 23.0 bR
PESO IDEALE *MB
71.3kg EI____I
: - o0
Analisi segmentale
Ew:rnumm.;uhu- Tone 0 @muml T"f:'\":\"-.'\'\-\ﬂ
Braccio Braccio Eru:-:‘-u/ ] ~,, Braccis
sinstro T dasic sirigre |- J destro
] =1 \ el =1
II|I -
S A 2 /-2
GambasinsR v Gamba oesia Famba snisla WY Gamia desirg

e 32.75 k3 3.50 ks 3.40 k3| 94043 9704

goata 730wy 0.60 kg 0.80 kg 1.B5 kg 1.85 kg

SGmeso 7.6 % 142 « 144 = 188 =% 162 =




jiabellendinclassificazionerdellaimassargrassa

periaduliiResyampini

Equilibrio massa ENTRATA
I“l muscolans STRUTTURA NORMALE
Egs&so ““fg”ILE AGE BODY FAT RANGES FOR BOYS
ALTEZZA 180 cm 5 [ I i e i
Q PESC ABBIGLIAMENTO & NI N nmnm
A . 1.8ks] 7 IMNimnmnmimnmnnninanmmmnmnmmm
Fa— a—. _ : & [ I i e e
sinictra prhioh RISULTATO 9| NMWNN MWW NWWNN NN NN N
ﬁEggassa i & ;;g.gk 10" N I I i i I i
i CRASSA 12 5ka 1 I I i i
M MAGRA E ACQUA 1227 I I i i i fnfmnm
62. 1kg 127 T I i n imn
MASSA MUSCOLARE i« I i immn o mmmnmmm
- gg- ?Es 15 TIInminnaEnimnmmnmm
% ACQUA 56. 4 i@ Iy nmmTImnmmnmmm
MASSA 0SSEA 3. 1kg 17 AN NN T Am
MB :mﬂ'k kTI 1% EE N N T,
L= ca 0% 5%  10%  15% 20% 25% 30% 35%+
LIVELLO GRASSO s
Zamba E-TIIEE < VISCERAL B
SNUSTE frav
_‘_‘_'_I'_O_"" i/ —— e AGE BODY FAT RANGES FOR GIRLS
71.3kg AN NN AT

G

5
—— ‘ NERNE ENNE ARNE RN AR N A
BODY FAT RANGES FOR WOMEN -

20-29 NNNNMNENNE ENTRNNNENE AENENENENE NN S f0. NNNNN NNUNN NNNN ANNE AN N A
40-59  NNNNNNNENN ANRNNANTN NNRNRERNN NNTINEITS RNNNRNERNN 11| NN N NN N NN AN A
¢0-79_ NNNNNANNNN NNNRRYINN ENTRNRNNNN NNNNRRVEEN SINNERNNIN 12" NN EWETN ENTTN NN EUUWA ATANN i
13 NN AN NN N AN A AN

BODY FAT RANGES FOR MEN 14 NNUNE NNUNE ANNNN NNRTE ARUNE NNNN A
20-39  NNNNNNNNNN NNNNNNNNNN [ N NN NNRNN ENTYRNTENN 15 WO N NN N N AN T
40-59 EMNMNENNN NRRNNNNNN N7 N NRNNNNNTN AYTTNRRI ¢ NWNNN NNTNN FNUTE NURNN SNNNE NNNR AVITE
¢0-79 NNWNNNNNIN ENTNNNYNEN NN 57 NNMETNEN EETENENITN AL UL LRSS ELESEEE
- 15" NI NN A A S A

0% 10% 20% 30% 40% 0% 5% 10% 15% 20% 25% 30% 35%+

UNDERFAT HEALTHY OVERFAT OBESE UNDERFAT  HEALTHY OVERFAT OBESE




Indice di grasso viscerale
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IPOCINeHICHe)NprescrIVereNi NgIUSToNdoSaggionaINALE
everificarnen emneacia

Temperatura cutanea
misura della temperature
della superficie cutanea

+ Dispendio Energetico Totale (kcal)
.y Dispendio Energetico Attivo (kcal)

Risposta galvanica della cute O
misura I" impedenza della
pelle che riflette il contenuto :
idrico cutaneo e la costriz- e
ione o dilatazione dei vasi g\ METs
periferici "l ™ Numero totale dei passi

* Durata dell’ attivita’ fisica (PAD)

“.. X Durata del sonno

4 Tempo sdraiato

Calore dissipato
misura la frequenza di
dissipazione del calore
~ dal corpo

Accelerometro a 2 assi
misura del movimento

Tipo MET
Soggetio ipo-attive, 0.7-0.8
Elevata dissipazione termica soprappeso, obeso
A Soggetio Normale 10(00-1.1)
1. attivita di resistenza | 2. Attivita intensa/aerobica Soggetio iper-atiive 11-13
s > Sottopeso, Cachettico
Basso Movimento Elevato Movimento Atleta, Bodybu der 13-17

4. Sedentarieta 3. Guida o permanenza
3 su veicolo

Ridotta dissipazione termica



INDICE DI INMENSTHAMETABGOLICA

METs

RMR

MET medi giornalieri
di riferimento

Obesita 0,8-1,0
Normale 1,4-1,6
Sedentario 1,2-1,3
Sportivo
Attivo >1,7

eyl
Raferto Innarvlew Creato gic 30, off 2008 Fagina 1411 Umngnrn
Madico Centro Dipartimanto
Dolt.sza De Fazio Cristina
Pazlants Eta | Sesso Paag aitazza | Mang Fumatora | M1
Frrrclo carmen 5= Femmina | 1075 kg | 185em Cistra Mo 3545
ora Inizio Qrarie fine Durata delia Visualizzazions | Tempo Indossato
fun 1 giu 2005 17:40 lur 15 glu 2008 98:28 4% min 48 min (100.0%]

sy Do Teas

153 "

1153 s - AT

Epeca Ensrgetics Afilva

{ca re ety 8 TRITAS abe
sy Do Teas
L mir

0:00

0:00 045

-
Ir [T
= EE=
| FRrTwas § TR 2 (BD BT & napsdare|
S
[y Do Teaw
L min

0:00 o
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garmistraressindicl

Clorna imm__ummn_
Cra Inizlo £ E00 £:00
TEE (keal) 2671 2759 7ab
TEER (el i 115 113
EEAN Kzl 1.5a7 1655 1652
EEAM a5% El% B0%
"EEA =3 METE 61% E5% 64%
Steps J0.636 2 35200
Wolepe =3 WETS 0% L3 1%
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Stile sedentario/AF leggera
Stile attivo/AF moderata

Stile attivo/AF vigorosa

LE ATTIVITA MODERATE

A) presenza: %EEA>3 METs, %STEPS> 3METs
B) durata: PAD>3METs

C) intensita: LAM>3METs

'LAS < 3METs
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Diabetes and Exercise: The Role of the

Athletic Trainer

Carolyn C. Jimenez, MS, ATC

Objective: To identify the role that exercise plays in the
management of diabetes mellitus and to provide the reader
with guidelines for preventing and treating exercise-related
complications.

Data Sources: MEDLINE was searched from 1985 to 1996
using the key words “diabetes,” “exercise,” “Type | diabetes,”
and “athlete.”

Data Synthesis: Diabetes mellitus is a chronic metabolic
disorder characterized by an abnormally elevated blood glu-
cose level. It is a disease that has long-term ramifications for
the body's organ systems. The primary goal of diabetes man-
agement is to normalize the blood glucoss level. Exercise,

along with dietary modifications and insulin, is an important
component of the management scheme. While exercise is not
consistently associated with improvements in long-term blood
glucose control, it does lead to other benefits that may reduce
the severity and number of diabetes-related complications.

Conclusions/Recommendations: The athletic trainer can
help athletes with diabetes to compete safely by understanding
their unique physiologic responses to exercise, as well as the
risks and benefits of exercise.

Key Words: diabetes mellitus, blood glucose control, Type |
diabetes

hether an individual is diabetic or not, physical
Wexercise is an important component of a healthy

lifestyle. There are many benefits of regular exer-
cise: decreased body fat, increased lean body mass, a better-
functioning cardiovascular system, and an improved sense of
psychological well-being. These exercise-related benefits are
especially important for people with diabetes, who are at
greater risk for coronary artery disease, arteriosclerosis, cere-
bral vascular diseases, renal diseases, ocular diseases, and
other health problems.'? Therefore, along with dietary modi-
fications and oral diabetes medications or insulin therapy,
regular exercise is an important component of diabetes man-
agement.’

While there are several types of diabetes, the focus of this
article will be Type 1 diabetes mellitus, previously known as
insulin-dependent diabetes mellitus and previously identified
as Type L.* Type 1 diabetes is one of the most common chronic
childhood diseases.>® The prevalence of Type 1 diabetes
among children, adolescents, and young adults means that this
is the form most certified athletic trainers will encounter. It is
important that the athletic trainer understand the role of
exercise in the management of diabetes, including the diabet-
ic's physiologic response to exercise and how it differs from
the nondiabetic’s, and the risks and benefits of exercise. In this
article, I will discuss these issues and how the athletic trainer
can work with the diabetic to make physical exercise a safe,
valuable, and enjoyable part of life.

DIABETES MELLITUS DEFINITION

Diabetes mellitus is a chronic metabolic disorder in which
the body either does not produce adequate amounts of insulin
or does not use it properly.® Insulin, a hormone created in the

Carolyn C. Jimenez is an instructor and athletic trainer in the Depart-
ment of Sports Medicine, West Chester University, West Chester, PA
19383.

pancreas, is necessary for carbohydrate metabolism. Insulin
allows glucose to enter the cell, where it is converted 10 energy.
In addition, insulin plays important roles in protein synthesis
and fat storage.*

Diabetes is characterized by an abnormally high blood
glucose level and the inability to properly metabolize and store
ingested dietary “fuels.” Chronically elevated levels of blood
glucose eventually damage the body's systems. As a result,
diabetes is a disease with long-term negative effects on the
body’s renal, neurologic, ocular, cardiovascular, and musculo-
skeletal systems.®

TYPE 1 DIABETES MELLITUS

Type 1 diabetes affects approximately 10% of the diabetic
population.®™ It is an autoimmune disorder in which the
insulin-secreting beta cells of the pancreas are destroyed over
time. The immune response can be triggered by hereditary
factors or environmental conditions, such as a virus.” When
approximately 80% of the beta cells are destroyed, the indi-
vidual no longer produces sufficient insulin to facilitate the
uptake of ingested fuels.® Subsequently, the individual devel-
ops the signs and symptoms associated with diabetes, which
may include fatigue, visual changes, excessive hunger, extreme
thirst, frequent urination, and weight loss. In addition, the Type
1 diabetic is at risk for developing ketoacidosis. Ketoacidosis is
caused by the buildup of ketones, acid by-products that poison
the blood.? It is commonly referred to as diabetic ketoacidosis
(DKA) and occurs almost exclusively in the Type 1 diabetic.>*

IMPACT OF DIABETES

Diabetes is a disease associated with many acute and chronic
complications. The acute complications include DKA and
hypoglycemia (low blood sugar). Chronic complications affect
the eyes, nervous system (especially the peripheral and auto-
nomic nerves), kidneys, and cardiovascular system. It is
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of life with supervised exercise training in patients with type 2
diabetes in a randomised controlled trial: the Italian Diabetes
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Abstract

Aimghyporhesis A positive impact of exercise interven-
fion programmes on quality of life (Qol) may be im-
portant for long-term patient compliance i exercise
recommendations. We have previously shown that QoL
improves significantly with supervised exercise, whereas
it worsens with counselling alone, in patients with type
2 dishetes from the Italian Dishetes and Exercise Stody
{IDES). Here, we report dats on fhe melationship be-
twoen changes in QoL and wolume of physical activi-
tylexercise in these individuals,
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Methods This multicentre parallel randomised controllad,
open-label, trial enrolled sedentary patients with type 2 diahe-
es (n—=606 of 691 eligile) in 22 outpatient dishetes clinica
Patients were randomised by centre, age and dishetes treat-
ment using a pemuted-block design i twice-a-week super-
vizad aerohic and resistance training plus exercize counselling
{exercise group) versus counselling slone (control group) for
12 months. Health-relaed QoL was assessed by the 36-Item
Short Form (SF-36) Health Survey.

Resule In the exercise group (n=268 of 303 randomized),
there was a trend for increasing QoL with increasing
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"Gli uomini ascoltano piu
con i loro occhi che
con le loro orecchie”

Seneca (lettera a Lucilio)
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