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Glossario:

Attivita fisica:

Qualunque movimento del corpo che coinvolga gruppi muscolari maggiori e che
determini consumo di energia (incluse attivita occupazionali e nel tempo libero)

Esercizio fisico:

Attivita fisica strutturata, ripetuta e finalizzata a migliorare determinate performance
dell'organismo

Esercizio aerobico: Y/t

camminata sportiva, maratona, jogging, corsa, sci di fondo, nuoto di lungo corso,
ciclismo di fondo

Esercizio anaerobico (o di potenza):

sprint, esercizi di forza, pesi
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Glossario:

‘MET (equivalente metabolico):

Misura fisiologica espressione del costo energetico (calorie) di un’attivita
fisica. 1 MET = spesa energetica a riposo, da seduti

*MET minuti:

Il tempo impiegato in un attivita fisica in considerazione del suo costo
energetico

Es: camminare per 30 minuti a un ritmo pari a 5 MET (circa 6.5 Km/h)

30 minuti x 5 MET = 150 MET minuti

ACSM's Health & Fitness Journal, 16(No. 2), 5-7.
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Glossario:

-Attivita aerobica di lieve intensita = 1.1-2.9 MET
-Attivita di moderata intensita = 3.0-5.9 MET
-Attivita di vigorosa intensita = >6 MET

Compendium of Physical Activities
ACSM's Health & Fitness Journal, 16(No. 2), 5-7.

Spesa energetica (calorie):

_ METx3.5x__ peso (Kg) + 200 = calorie bruciate al minuto
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Glossario:

-Attivita aerobica di lieve intensita = 1.1-2.9 MET
-Attivita di moderata intensita = 3.0-5.9 MET
-Attivita di vigorosa intensita = >6 MET

Compendium of Physical Activities
ACSM's Health & Fitness Journal, 16(No. 2), 5-7.

Spesa energetica (calorie):

(camminata veloce) 5 MET x 3.5 x 70 (Kg) + 200
= 6.12 calorie/minuto

6.12 calorie x 150 minuti = 920 calorie/settimana




Valori Nutrizionali Fonzies

Grammi di macronutrienti energetici Fonzies

m Lipidi 32, 8g
M Proteine 9,0g
m Glucidi 53,0g

Composizione Chimica Valori per 1009
YWalore Energetico 2d43kCcal
Proteine 9.0g
Carboidrati -2, 0g
Semplici 0,59
Complessi 52 59
Grassi 32,89
Saturi 14 549
Fibre Alimentari 3.0g
Sodio 0.6g

FONTE: WIKIPEDIA
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Attivita Fisica e Prevenzione:

Diabetes Prevention Program (DPP)

m 3,234 individuals at risk for diabetes

m Randomized to placebo, metformin or lifestyle
modification

m Mean follow-up 2.8 years
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Reprinted with permission from Diabetes Prevention
Program Research Group. N Engl ) Med, 2002;346:
393-403. Copyright @ 2002 Massachusetts Medical
Society. All rights reserved




Lifestyle Intervention

An intensive program with
the following specific goals:

- > 7% loss of body weight and maintenance
of weight loss

Dietary fat goal -- <25% of calories from fat
— Calorie intake goal -- 1200-1800 kcal/day

The DPP Research Group, NEJM 346:393-403, 2002




DPP Outcomes Study: 15 Years Follow-Up
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R Years Since DPP Randomization

Placebo 835 9200 792 699 640 595 562 522 485 445 41e 387 364 339 317 255
Metformin 926 918 841 766 692 647 611 575 529 499 465 441 420 393 370 289
Lifestyle 915 %08 876 829 782 730 671 617 582 550 508 475 443 400 372 285

Lancet Diabetes Endocrinol. 2015;3:866-875



Piu attivita fisica = prevenzione piu

efficace?
(i open AccESS Physical activity and risk of breast cancer, colon cancer, diabetes,
Ischemic heart disease, and ischemic stroke events: systematic
review and dose-response meta-analysis for the Global Burden
of Disease Study 2013

v' Meta-analisi Bayesiana dose-risposta

v' 55 articoli identificati, 14.051.132 anni/persona di follow-up

v’ Verificare e quantificare la relazione dose-risposta tra attivita
fisica totale e incidenza di diabete (oltre a cancro mammario e
del colon, cardiopatia ischemica, stroke)

BMJ 2016,;354:i3857



OPENACCESS - Physical activity and risk of breast cancer, colon cancer, diabetes,
ischemic heart disease, and ischemic stroke events: systematic

ombiak review and dose-response meta-analysis for the Global Burden
of Disease Study 2013
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Fig 7 | Continuous risk curves for association between
physical activity and breast cancer, colon cancer, diabetes,
ischemic heart disease, and ischemic stroke BMJ 2016;354:i3857
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E’ possibile ridurre la progressione da pre-
diabete a diabete?

HHS Public Access

Author manuscript
Ann Intern Med. Author manuscript; available in PMC 2016 March 15.

Published in final edited form as:
Ann Intern Med. 2015 September 15: 163(6): 437-451. do1:10.7326/M15-0452.

Combined Diet and Physical Activity Promotion Programs to
Prevent Type 2 Diabetes Among People at Increased Risk: A
Systematic Review for the Community Preventive Services Task
Force



E’ possibile ridurre la progressione da pre-
diabete a diabete?

Follow-up
Study Year RR Reversion to Normoglycemia RR (95% ClI) Rate (%), D&PA Rate (%), Cx RD (95% CI)
1year
1
Knowler (6) 2002 —_ 1.59(1.44,1.77)  550/1079 (51%) 346/1082 (32%)  19(15,23)
1
Oldroyd (23) 2005 > 1.38(0.50,3.81)  8/37(22%) 5/32 (17%) 6(-12, 24)
1
I
2 years :
Knowler (6) 2002 ":‘— 1.60(1.43,1.78) 518/1079 (48%) 325/1082 (30%) 18 (14, 22)
Oldroyd (23)* 2006 ‘l 1.51(0.49,4.70) 7/37 (20%) 4/32 (13%) 6(-11, 23)
]
|}
3 years 1
1
Knowler (6) 2002 S p— 1.67(1.46,1.89)  432/1079 (40%) 260/1082 (24%) 16 (12, 20)
Ramachandran (25)* 2005 ag ; 1.21(0.80,1.83) 35/120(29%) 32/133 (24%) 5(-6, 16)
Penn (24)* 2009 < 1.55(0.81,297)  17/51 (33%) 11/51 (22%) 12 (-5, 29)
Bhopa! (32)* 2014 mp— 1.23(0.62,2.46)  36/81 (44%) 32/82 (39%) 5(-10, 21)
Subtotal (I? = 096, Piiet=0.44) — 1.60(1.19,1.82)
|}
4 years :
Knowler (6)* 2002 —‘:'.— 158(1.239,180) 410/1079 (38%) 260/1082 (24%) 14 (10, 18)
I
]
6 years 1
|
Eriksson (22)* 1991 e 1.46(1.00,2.14) 84/161 (52%) 20/56 (36%) 16(2, 31)
1
overall (I = 0%, PHet = 0.86) 6 1.53(1.@
1 I |
0.5 1 2 5

Favors Diet & Physical Activity Program

Ann Intern Med. 2015,;163:437-451



Attivita Fisica come Terapia:

B CLINICAL REVIEW CLINICIAN'S CORNER

Physical Activity Advice Only or Structured

Exercise Training and Association
With HbA, Levels in Type 2 Diabetes

A Systematic Review and Meta-analysis

Journal of the American Medical Association
2011;305:1790-1799



ivita Fisica come Terapia:

Tor Vergata

No. of Patients HbA,
[ | Weighted Mean
Source Intervention Control Difference, % (95% CI) Weight, %

Aerobic training
Bjergaas et al,2° 2005 11 11 —0.44 (-1.03 t0 0.15) — 3.46
Church et al,® 2010 72 41 —-0.23 (-0.30 to —-0.16) | ] 577
Cuff et al,2' 2003 9 9 —0.07 (-0.28 to 0.14) 5.37
Dela et al,22 2004 14 10 —2.14 (-3.43 to -0.86) —_—a 1.38
Giannopoulou et al,2% 2005 11 11 —1.00 (—-1.70 to -0.30) —— 2.96
Goldhaber-Fiebert et al,24 2003 33 28 —1.40 (-2.56 to —0.24) —_—. 1.61
Kadoglou et al,25> 2007 29 27 —0.93 (-1.08 to —0.78) n 5.57
Kadoglou et al,2® 2007 28 26 —1.02 (—1.59 to —0.45) —;— 3.55
Kadoglou et al,2” 20102 22 21 —0.80 (-1.15 to —0.45) —— 4.68
Kadoglou et al,2” 2010° 23 23 —0.59 (-1.11 to —0.07) —.— 3.81
Lambers et al, 28 2008 18 11 —0.70 (-1.78 to 0.38) 1.78
Ligtenberg al,2® 1997 25 26 —0.30 (-1.11 to 0.51) —-—— 2.57
Middlebrooke et al,3° 2006 22 30 0.10 (-0.45 to —0.65) —— 3.64
Raz et al,®' 1994 19 19 —0.30 (-3.53 to 0.93) 0.54
Ribeiro et al,32 2008 11 10 —0.40 (-1.19 10 0.39) — . 2.61
Sigal et al,” 2007 60 63 —0.50 (-1.22 to 0.22) — 2.88
Sridhar et al,?® 2010 55 50 —2.76 (-3.13 to —2.39) —— 4.60
Vancea et al,34 2009° 14 17 —0.50 (—2.47 to0 1.47) - 0.68
Vancea et al,34 20099 9 17 0.00 (-2.30 to 2.30 0.51

it nd|mi|351non = I~ faW ~Na WAl atrd % 7N Bvd ~1 = 1.43

All aerobic training —0.73 (—1.06 to —0.40) <> 59.41
12 0N oo/. D £ ey it an4

Resistance training
Castaneda et al,3¢ 2002 29 31 —1.00 (—1.27 to —0.73) B = 5.11
Church et al,® 2010 73 41 —0.15 (-0.22 to —0.08) | | 578
Dunstan et al,37 2002 16 13 —0.80 (—1.46 to —0.14) —— 3.17
o0 (ISP Fa¥atal o oo ot 2P R oY N P W W LY :- 2902
All resistance training —0.57 (-1.14 to —0.01) <> 16.68
K BrEhetorinatorogonsity

Combined training
Balducci et al,38 2004 51 53 —1.24 (-1.88 to 0.60) —— 3.24
Church et al,2 2010 76 41 —0.34 (-0.41 to —0.27) | | 577
Cuff et al,26 2003 10 9 —0.07 (-0.29 to 0.15) - 5.31
Lambers et al, 28 2008 17 11 —0.80 (—1.84 to 0.24) — - 1.86
Loimaala et al,3® 2003 24 25 —0.90 (—1.80 to —0.00) - 2.26
Sigal et al,” 2007 64 63 —0.97 (-1.69 to —0.25) —— 2.86
Tessier et al,*° 2000 19 20 —0.40 (-1.29 10 0.49) - 2.28
All combined training —0.51 (-0.79 to -0.23) <> 23.61
12 =67.5%; P for heterogeneity =.005 i

Overall —0.67 (-0.84 to —0.49) é 100.00

12=91.3%; P for heterogeneity <.001

-4 -3 -2 —1 (o] 1 2 3 4
Absolute HbA, _ Changes, % (95% CI)

Cl indicates confidence interval. Changes in hemoglobin A;. (HbA,.) (absolute values) of individual studies included in the meta-analysis of structured exercise training
(aerobic exercise, resistance training, and combined aerobic/resistance exercise) vs no intervention in patients with type 2 diabetes. Studies that included more than 1
modality or different training protocols within a same type of structured exercise training were evaluated as separate observations. Weights are from random-effects
analysis.

aExercise and control subgroups.

b Exercise and control subgroups with rosiglitazone treatment as cointervention.

€Subgroup with exercise frequency of 3 sessions per week.

dSubgroup with exercise frequency of 5 sessions per week. Journal of the American Medical Association 2011;305:1790-1799



Tor Vergata

Attivita Fisica come Terapia:

No. of Patients

HDbA,
Weighted Mean

Source Intervention Control Difference, % (95% CI)
Physical activity advice with
dietary cointervention
Aas et al,*' 2005 10 9 0.50 (-0.86 to 1.86) ——
Argurs-Collins et al,42 1997 32 32 —2.60 (-3.98 to —1.22) —a— |
Christian et al,43 2008 141 132 -0.60 (-1.00 to —0.20) : 3
Dasgupta et al,%4 2006 21 21 -3.00 (-5.51 to -0.49) 1
Di Loreto et al,*> 2003 182 158 —0.50 (-0.62 to -0.38) .
Hordern et al,*¢ 2009 88 88 -0.70 (-1.08 to -0.32) —q
Kim et al,4” 2006 32 10 —1.10 (-1.72 t0 -0.48) —
Jakicac et al,*8 2007 2486 2575 —-0.50 (-0.56 to -0.44) .
Mayer-Davis et al,4? 2004 49 56 -0.44 (-0.87 to -0.01) -
Ménard et al,>° 2005 34 35 -0.90 (-1.49 t0 -0.31) —
Vanninen et al,5' 1992 38 40 0.57 (-0.43t0 1.57) .
__Wing et al 52 1998 13 15 —0.60 (—1.16 to —0.04) i

A;II advice with dietary cointervention -0.58 (-0.74 to -0.43) ¢
L7t YRR OFOG e

Physical activity advice alone
Brun et al,5% 2008 13 12 —0.04 (-3.93 to 3.85)
Cheung et al,54 2009 20 17 0.40 (-0.29 to —1.09) ——
Diedrich et al,5% 2010 27 26 0.54 (-0.11 10 1.19) i
Kim and Kang,>¢ 20062 22 23 -0.94 (-1.68 to —-0.20) ——+
Kim and Kang,>® 2006° 28 23 —1.02 (-1.51 to -0.53) —-
Kirk et al,” 2003 26 31 -0.68 (-1.26 to —0.10) —-
Kirk et al,>® 2009° 47 35 0.00 (-0.79 to 0.79) —
Kirk et al,58 20094 51 35 0.10 (-0.65 t0 0.85) —E
Krousel-Wood et al,>® 2008 37 39 0.10 (-0.56 to0 0.76)
Leehey et al,f9 2009 7 4 1.00 (-2.16 t0 4.16)
Roénnemaa et al,®! 1986 13 12 -0.90 (-2.25 t0 0.45) ]
Samaras et al,f2 1997 13 13 -0.49 (-1.24 t0 0.26) —
Tudor-Locke et al,5® 2004 24 23 0.00 (-0.66 to 0.66) .
:fjf i:::i it : 64 2004 Z5 Z4 Q62044104 33) %
All advice alone -0.16 (-0.50 10 0.18) <@

Overall —0.43 (-0.59 to -0.28) Q

12=62.9%; P for heterogeneity <.001 T T

T T T 71 7
-6 656 4 -3 -2 -1 0

Absolute HbA,  Changes, % (95% ClI)

1

2

T T
3 4

5

6

Weight, %

1.18
1.15
6.44
0.37
10.53
6.70
4.04
11.13
6.11
4.33
2.00
4.62

58.60

0.16
3.49
3.82
3.19
5.28
4.40
2.88
3.13
3.71
0.24
1.20
3.10
3.72
3.09

41.40

100.00

Cl indicates confidence interval. Changes in hemoglobin A;. (HbA,.) for individual studies included in the meta-analysis of physical activity advice vs no intervention in
patients with type 2 diabetes according to the association or not of dietary intervention. Two studies provided more than 1 observation and were analyzed as distinct
interventions to deliver physical activity. Weights are from random-effects analysis.
aSubgroup received advice in printed material.
bSubgroup received advice through a Web system.
€Subgroup received advice from an individual.

Subgroup received advice in written form.

Journal of the American Medical Association 2011;305:1790-1799



Meglio I'esercizio aerobico o
di potenza?

v’ Esercizio aerobico:

Maggiore spesa energetica, maggiore effetto sul peso, sulla frequenza
cardiaca, sul grado di «fitness»

v’ Esercizio di potenza:

Maggiore effetto su forza e massa muscolare

Meglio associarli...
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Quale intensita di esercizio?

Acta Diabetol @ CrossMark
DOI 10.1007/s00592-016-0870-0

ORIGINAL ARTICLE

Effect of aerobic exercise intensity on glycemic control in type 2
diabetes: a meta-analysis of head-to-head randomized trials

reys . seee 2 > . ) -,
Yilina Liubaoerjijin' - Tasuku Terada® + Kevin Fletcher' - Normand G. Boulé'

v' Meta-analisi di 12 RCTs (235 pazienti)

v Allenamento aerobico a diversa intensita: vigorosa (=65% VOZ2max);
moderata (45-65% VO2max),; lieve (<45% VOZ2max)

v' Durata 12-24 settimane




Quale intensita di esercizio?

Tor Vergata

Higher intensity Lower intensity WMD [95%CT]

Author, year Mean SD Total Mean SD Total Weight Fixed Effects Model

HIT vs MICT
Karstoft (2013) -0.1 0.6 12 0.1 0.3 12 17.4% -
Mitranun (2014) -0.5 0.5 14 -0.2 06 14 15.0% -
Terada (2013) -0.1 03 7 0.1 03 7 25.4% -
Subtotal 33 33 57.7%
WMD: -0.23 [-0.43, -0.02], p=0.03, Hetero.: Chi’=0.17, p=0.92, I’'=0% e

HIT vs. LICT
Lee (2015) 22 26 10 -1 09 10 0.90% -
WMD: -1.20 [-2.91, 0.51], p=0.17, Hetero.:NA

HICT vs, MICT

‘Chao (2015) -1.43 0.81 15 -1.47 132 15 4.1% —-
Hansen (2009) 0.5 0.8 24 -0.2 0.7 25 14.1% -
Li(2012) -0.1 0.7 28 0 0.7 27 18.3% —-—
Subtotal 67 67 36.5%

WMD: -0.16 [-0.42, 0.10], p=0.23, Hetero.: Chi’=0.77, p=0.68, ’'=0%

<
MICT vs. LICT
Krause (2014) -0.1 0.6 7 03 0.7 6 4. 90% — -

WMD: -0.40 [-1.12,0.32], p=0.27, Hetero.:NA

Total 117 116 100.0%
WMD: -0.22 [-0.38, -0.06], p=0.007, Hetero.: Chi’=2.65, p=0.92, I’'=0% L

-3 2 -1 0 1 2 3
HbAlc (26)

Favours Favours
Higher Intensity Lower Intensity



Counseling o allenamento
supervisionato?

Effect of an Intensive Exercise Intervention Strategy
on Moditiable Cardiovascular Risk Factors
in Subjects With Type 2 Diabetes Mellitus

A Randomized Controlled Trial: The Italian Diabetes and Exercise Study (IDES)

Background: This study aimed to assess the efficacy of
an intensive exercise intervention strategy in promoting
physical activity (PA) and improving hemoglobin A,
(HbA,.) level and other modifiable cardiovascular risk fac-
tors in patients with type 2 diabetes mellitus (T2DM).

Methods: Of 691 eligible sedentary patients with T2DM
and the metabolic syndrome, 606 were enrolled in 22 out-
patient diabetes clinics across Italy and randomized by
center, age, and diabetes treatment to twice-a-week su-
pervised aerobic and resistance training plus structured
exercise counseling (exercise group) vs counseling alone
(control group) for 12 months. End points included HbA,,
level (primary) and other cardiovascular risk factors and

coronary heart disease risk scores (secondary). _ _
Arch Intern Med. 2010;170(20):1794-1803
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Counseling o allenamento
supervisionato?

Effect of an Intensive Exercise Intervention Strategy
on Moditiable Cardiovascular Risk Factors
in Subjects With Type 2 Diabetes Mellitus

A Randomized Controlled Trial: The Italian Diabetes and Exercise Study (IDES)

Table 3. Likelihood of Reaching Specific Targets According
to Study Group, Independent of Volume of Physical Activity

OR (95% CI),?

Target EXE vs CON
HbA,, <6.5% 2.0 (1.3-3.3)
HbA,; reduction =0.5 1.4 (0.9-2.3)
TG <150 mg/dL 1.1 (0.7-1.8)
TC <175 mg/dL 1.0 (0.6-1.4)
HDL-C =40 mg/dL 1.9 (1.1-3.1)
LDL-C <100 mg/dL 1.3 (0.9-2.0)
SBP <130 mm Hg 1.4 (0.9-2.2)
DBP <80 mm Hg 1.0 (0.6-1.6)
BMI reduction =1 2.0 (1.3-3.0)
Waist circumference reduction =5 cm 2.7 (1.7-4.3)

Arch Intern Med. 2010;170(20):1794-1803




Conclusioni:

per la cura del diabete mellito T Sl
2016

Standard italiani [ M] SID

 DIABETOLOGI

Attivita fisica nella prevenzione primaria
del diabete tipo 2:

RACCOMANDAZIONI

Evitare il sovrappeso e svolgere un’attivita fisica regolare (20-30 minuti al giorno o 150 minuti alla
settimana) rappresentano i mezzi piu appropriati per ridurre il rischio di insorgenza di diabete mellito
tipo 2 nei soggetti con ridotta tolleranza al glucosio (IGT). Sebbene non formalmente dimostrato &
probabile che questa raccomandazione sia valida anche per altre forme di disglicemia (IFG, HbA
42-48 mmol/mol [6,00-6,49%)]).

(Livello della prova |, Forza della raccomandazione A)



Conclusioni (2):

SID

Societa Italiana
di Diabetologia

Standard italiani ]

. . [AND
per la cura del diabete mellito “;
2016

Attivita fisica nella terapia
del diabete tipo 2:

RACCOMANDAZIONI

Al fine di migliorare il controllo glicemico, favorire il mantenimento di un peso corporeo ottimale,
ridurre il rischio di malattia cardiovascolare, contrastare |'epatosteatosi, migliorare la qualita di vita
percepita e ottimizzare il rapporto costo/beneficio della terapia, sono consigliati almeno 150
minuti/settimana di attivita fisica aerobica di intensita moderata (50-70% della frequenza cardiaca
massima) e/o almeno 90 minuti/settimana di esercizio fisico intenso (>70% della frequenza cardiaca
massima). L'attivita fisica deve essere distribuita in almeno 3 giorni/settimana e non ci devono
essere piu di 2 giorni consecutivi senza attivita.

(Livello della prova |, Forza della raccomandazione A)

Nei diabetici tipo 2 I'esercizio fisico contro resistenza ha dimostrato di essere efficace nel migliorare
il controllo glicemico cosi come la combinazione di attivita aerobica e contro resistenza. | diabetici
tipo 2 devono essere incoraggiati a eseguire esercizio fisico contro resistenza secondo un
programma definito con il diabetologo per tutti i maggiori gruppi muscolari, 3 volte/settimana.
(Livello della prova |, Forza della raccomandazione A)



