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Diabetes epidemie
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NORTH AMERICA

MIDDLE EAST AND EUROPE
AND CARIBBEAN

WESTERN PACIFIC
NORTH AFRICA

More healthcare dollars were
spent on diabetes in this region
than any other

1in 10 adults in this region

1 in ¥ adults in this region
has diabetas

Mare than half of peaple with
diabetes in this region den't

1 out of every 3 dollars spent on
diabetes healthcare was spent in
this region

21.2 million peopls in this region
have diabetes and den't know it

1in 3 adults with diabetas
lives in this region

& of the top 10 countriss
for diabetes prevalence are

Pacific Islands

has diabetes kniow they have it
10.5% 57 %
PREVALENCE
29.2%
38M ‘ UNDIAGNOSED
10.9%
UNDIAGNOSED  PREVALENCE 1%
UNDIAGNOSED
8.7%
g I— 8.0%
4£.3% PREVALENCE
8.3% I
PHREVALENCE PHEVALENCE PREVALENCE
455% 8l.2% |\ s7ow
26 M UNDIAGHNOSED 15 M UNDIAGNOSED UNDIAGNOSED
WORLD SOUTH-EAST
AFRICA ASIA
371 M Only 5% of all healthcare Over the next 20 years, the numbear 1in 5 of all undiagnosed cases
dol.larg fnr_diebe_tas Wars of p_ec-ple_ with diabetes in the of diabetes iz in thiz region
people living with spent in this regien region will almeost double 1ind deaths dus to dicketas

diabetes “ Tin 11 adults in this region This region has the highest

occurred in this region
has diabetes mortality rate due to diabstes

“all estimates are presented as comparatios rates
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Diabetes epidemie

90% DIABETES
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Type 1 vs. type 2 diabetes

Obese

Insulin secretion can be
normal or adnormal,
Body cells are resistant
to insulin

5. Managed by insulin Managed by oral
injections, with diet and medications or insulin
exercise control injections, with diet and

exercise control
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Type 1 vS. type 2 diabetes

Cells do not

respond to insulin

insulin

Q
Type 1 Diabetes Type 2 Diabetes
Cells do not absorb ﬂll.lﬂﬂﬂl Cells do not absorb glucnsl
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Diabetes epidemie
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Diabetes epidemie

Major diabetes complications

Cerebrovascular disease
Retinopath

Coronary heart disease

Nephropathy

Neuropathy

Peripheral vascular disease
in the lower limbs

for diabetic foot

Ulceration and amputation
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Diabetes epidemie

QD1 How often do you exercise or play sport?

European Opinion Research Group: Eurobarometer Report 2014
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Sport: waarom?

Minimum amount of physical activity for reduced mortality
and extended life expectancy: a prospective cohort study

Chi Pang Wen®, Jackson Pui ManWai*, Min Kuang Tsai, YiChen Yang, Ting Yuan David Cheng, Meng-Chih Lee, HuiTing Chan, Chwen Keng Tsao,
Shan Pou Tsai, Xifeng Wu
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Figure 2: Daily physical activity duration and all-cause mortality reduction

Lancet 2011: 378: 124453
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Sport: waarom?

Minimum amount of physical activity for reduced mortality
and extended life expectancy: a prospective cohort study
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Figure 2: Daily physical activity duration and all-cause mortality reduction
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Sport: waarom?

Comparative effectiveness of exercise
interventions on mortality outcomes:
metaepidemiological study

Huseyin Naci," John P A loannidis®

Study

Coronary heart disease
Exercise
Statins
B blockers
ACE inhibitors
Antiplatelets
Stroke
Exercise
Anticoagulants
Antiplatelets
Heart failure
Exercise
ACE inhibitors
Diuretics
B blockers
Angiotensin receptor blockers
Prediabetes
Exercise
a glucosidase inhibitors
Thiazolidinediones*
Biguanides
ACE inhibitors
Glinides

0dds ratio
(95% Crl)

Br J Sports Med 2015:49:1414-1422.

10

0Odds ratio
(95% Crl)

0.89 (0.76 to 1.04)
0.82 (0.75 to 0.90)
0.85 (0.78 t0 0.92)
0.83 (0.72 to 0.96)
0.83 (0.74 t0 0.93)

0.09 (0.01 to 0.72)
1.03 (0.93 t0 1.12)
0.93 (0.85 to 1.01)

0.79 (0.59 to 1.00)
0.88 (0.69 to 1.16)
0.19 (0.03 to 0.66)
0.71 (0.61 to 0.80)
0.92 (0.74 t0 1.09)

0.67 (0.22t0 1.27)
3.03 (0.51 to 34.87)

0.25 (0.02 to 1.46)
0.93 (0.37 to 2.59)
0.99 (0.25t0 3.93)
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Sport: waarom?

Leisure Time Spent Sitting in Relation to Total Mortality in a Prospective Cohort of
US Adults

Alpa V. Patel*, Leslie Bernstein, Anusila Deka, Heather Spencer Feigelson, Peter T. Campbell,
Susan M. Gapstur, Graham A. Colditz, and Michael J. Thun
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Sport in type 2 diabetes: waarom?

Prevention of type 2 diabetes
— 3234 glucose-intolerant subjects

A _Placebo
® I Dagelijkse metformine inname =
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Sport in type 2 diabetes: waarom?

Continuous Blood Glucose Measurement
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Sport in type 2 diabetes: waarom?

% Hyperglycemia during 24 h
Pre vs Post Exercise

Day 1 Day 2

FIGURE 3—The duration of hyperglyvcemia, (i.e.. percentage ol time
[glucose] above 10.0 mmol L '\, 24 h before and after 45 min of dreuit
training. Values are expressed as means + SEM. * Significantly
different from values observed on day | ipreexercise) (F < LO5).
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Umpierre D, et al. JAMA 2011; 305: 1790-99

Sport in type 2 diabetes: waarom?

Figure 1. Absolute Changes in HbA:, of Individual Studies of Structured Exercise Training vs No Intervention
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Sport in type 2 diabetes: waarom?

HbA,
WMD (%)

6 i 2 g 10
Baseline level of HbA, -~

Umpierre D, et al. Diabetologia 2013; 56: 242-51
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Sport in type 2 diabetes: waarom?

* Erzijn velerlei andere positieve effecten:

— Kwaliteit van leven

— Fysieke fitheid

— Risico voor kanker

— Risico voor dementie

— Risico voor hart —en vaatziekten

e Betere risicofactoren
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Sport in type 1 diabetes: waarom?

Bewegingsangst

Geen beweging

Toename vetmassa

Verlaging fitheid

Hoger risico CVD

Slechtere suikercontrole

Verdere afname

motivatie tot bewegen -
~ Verdere verslechtering gezondheid
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Sport in type 1 diabetes: waarom?

A systematic review and meta-analysis of exercise

interventions in adults with type 1 diabetes

Jane E. Yardley ", Jacqueline Hay “, Ahmed M. Abou-Setta >,
Seth D. Marks®, Jonathan McGavock ™"

Excerise group Control group Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI Year IV, Random, 25% Gl
Landt 18985 i2 3 g 12 245 5] 1.7% 0.00 [-2.77, 2.77] 1985
Wallberg-Henrksson 1088 1083  1.42 B 10.58 153 7 Bow 0.25[-1.35, 1.85] 1905
Laaksonen 2000 B 1 20 BS5 16 22 0% .50 [-1.30, 0.30] 2000 F— T AR
Salem 2010 7.95 106 148 89 14 45 T24% -0.95 [-1.38, 0.52] 2010 ——
Total {95% CI) 183 83 100.0%  -0.78 [-1.14, -0.41] i
Heterogeneity: Tau® = 0.00; Ch* = 2,95, di = 3 {P = 0.40) F = 0% 2 1 : ; 2
Test for overall effect: £ = 4.16 (P < 0.0001) Favours Excerise Group  Eavours Control Group

Fig. 2 - Post-treatment glycated hemoglobin (HbA1¢).

Table 3 - Secondary study cutcomes.

Outcome Measure Trials Intervention Control Effect estimate (95% CI) P (uch)
Mavimal oxygen uptake [12 22 23] 3 35 35 D 3.45 (0.59, 6.31) 0% (076, BB%)
Weight (kg) [21,24] 2 24 19 MD 1,10 (0.11, 2.10) 0%

Body mass index |22 24 26] 3 183 B2 MD —0.02 (—0.40, 0.37) 57 (0%, BE)
Insulin dose (U/kg) [22,26 2 188 70 MD —0.:21 (058 0.16) S4%

High density lipoprotein [1221 72 6] 4 183 B SMD 0,34 {056, 1.23) B5% [B3%, 9%
Low density lipoprotein [12, 31 22 36] 4 183 B4 SMD —0.02 (—0.29, 0.25) 0% (08, 70%)
Very low density lipoprotein [12] 1 [ 7 MDD -0.00 (— 014, 0.24) NE

Total cholesterol [1221 2§ 3 163 62 SMD —0.72 [—1.70, 0.27) 7% (24%, 93%)
Total miglycerides (12,21 26] 3 163 &2 SMD —0.57 (—-1.19, 0.06) A8% (0%, B5%)
Apolipoprotein {a) [12] 1 9 7 MDD 0,13 (—005, 0.31) MNE
Apolipoprotein (b) [22] 1 20 22 MD —0.07 (—0.19, 0.05) MNE

€I = confidence intervals; I = [-squared; MD} = mean difference; SMD = standardized mean difference; uCl = uncertainty intervals around the I-

squared statistic,

DIABETES RESEARCH AND CLINICAL PRACTICE I06 I:2-T.\Z-‘.: 199
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Sport in type 2 diabetes: hoe?

NPT prescription for Health

Exef.cise §
isMedicine’

W ot
WW'EXerciseIs.Medlcl'f\("i-ofg

universitel
»»hasselt




Trainingsintensiteit

other fat sources

plasma FFA

O 8 &I

plasma glucose

muscle glycogen

Energy expenditure (k] min™)

rest 40 55

Exercise intensity (%Wmax)

Figure 4. Energy expenditure and fuel selection

Values are meang, FFA, free fabty acid.
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Trainingsintensiteit

HbA1c (%)

baseline 2 months 6 months m high-intensity

M low -intensity
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Trainingsintensiteit

HbA,
WMD (%)
ore
a
L]
O
O
ap

85 70 75 80
Intensity of aerobic exercise (% HR5,)
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Sessieduur/volume

= Veronderstelling

= Groter sportvolume = groter effect

= Bloedsuikerspiegel daalt sterker
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Programmaduur

maanden

HbA1,

|

Trainingsstop
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Oefenfrequentie

\ 4

Insulinegevoeligheid  ~—__

Insulinegevoeligheid
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Oefenfrequentie

1 2 3 4 5 B
Aerobic exercise volume (sessions/week)
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Krachttraining?
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Krachttraining?
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Krachttraining?

2.0
==
=
£
100% (a.g. running, swimming, g 1.5
i competitive sports) E
§ =8 MET § Reference
75% _— -7 RERETIERE FO AP .
1 (e.g. jogging, biking 10 mph) 5
I 2 5-8 MET o
1 Survival £ 078 l
% 063
50%] <5 MET B 05 0.52 0.61
i (e.g. walking 3 mph, pufing E E e
] up groceries, golfing wi cart) T
os
25% 4 0.0
i Lower Middle Upper Lower Middle Upper
4 Mo, deaths
S O L, e S O o L T S A (No. participants) 57 (334) 34 (247) 21 (167) 17 (165) 27 (2681) 27 (332)
33 59 103 144 — Low Fitness (lower 50%) High Fitness (upper 50%) —
Years of Follow-Up
Myers J. et al. N Engl J Med 2002; 346:793-801. Artero EG, et al. J Am Coll Cardiol. 2011; 57:1831-1837
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Sport in type 1 diabetes: hoe?

Effects of Different Types of Acute and
Chronic (Training) Exercise on Glycaemic

Control in Type 1 Diabetes Mellitus
A Meta-Analysis

Cajsa Tonoli,'”? Elsa Heyman,z Bart Roelands, > Luk Buyse,l Stephen S. Cheung,4 Serge Berthoin®
and Romain Meeusen®
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Table VIill. Meta-analytic results for specific thresholds (volume, duration, intensity; additional recommendations; baseline glycaemic control)
to gain significant improvement in glycated hasmoglobin

Training protocol Cohen's d 95% CI LL 954 Cl UL No. of studies MNo. of subjects
Overall

<3 mo of training —0.49 —0.96 0.00 3 35
=3 mo of training 0.06 —0.26 0.39 L] 3
=3 mo of training —0.75 -1.03 —0.47 a 108
=3 =/wk training —0.34 —-0.65 —0.02 5 79
=3 x/wk training —0.06 -0.33 0.21 10 106
Poor baseline glycaemic control (>8% HbA,.) -0.25 —0.48 —0.02 11 151
Adequate baseline glycaemic control (<B% HbA,.) —0.02 —-0.64 0.8 1 20
Increased VOa,,,, due to training programme —0.43 -1.31 0.46 1 10
No changes in VOy,., due to training programme -0.63 -1.39 0.13 1 14
Aerobic training

=3 mo of training —-0.27 -0.9 0.35 1 20
=3 mo of training 0.13 —-0.21 0.47 5 67
=3 mo of training —0.43 —0.83 —0.16 5 71
Poor baseline glycaemic control (=8% HbA;_.) —0.25 —-0.48 —0.02 11 151
Adequate baseline glycaemic control {(<8% HbA,_) —0.02 —0.64 0.8 1 20
=<3 »/wk training —-0.63 -0.97 —0.29 5 69
=3 »'wk training 0.00 -0.3 0.31 T 82
Increased VO ., due to training programme -0.43 -1.31 0.46 1 10
No changes in VOgma, due to training programme -0.63 -1.39 0.13 1 14
Dietary advice 0.65 —0.43 1.72 1 rd
MNo dietary advice —0.66 —1.45 0.13 1 13
Resistance training

=<3 mo of training —-0.93 —-1.96 0.09 1 8
=3 mo of training —-0.26 -1.39 0.88 1 &
Mixed training

Insulin and dietary advice —0.6 —-1.14 —0.82 1 8
Mo insulin and dietary advice —-0.23 -1.16 0.69 1 9
=<3 d/wk 0.82 —-0.09 1.73 1 10
=3 d/wk -0.2 -0.87 0.48 2 17

HbA, .= glycated haemoglobin LL = lower limit; UL = upper limit; VO3 max = Maximal oxygen consumption.




Sport in type 1 diabetes: hoe?

Grotere vrijzetting van groeihormoon en adrenaline

Verhoogde vrijzetting van glucose door lever
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Medische veiligheid van inspanning

- Perifere neuropathie en vertraagde wondgenezing
« Wees alert voor voetwonden

Autonome neuropathie
« Stoornissen bloeddruk

Hart —en vaatziekten
« Stoornissen hartfunctie

Retinopathie
« Geen hoog-intense inspanning

Nefropathie

» Geen hoge bloeddrukken toelaten L
vniversitel
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Medische veiligheid van inspanning

Suikercontrole tijdens training

« Start trainingssessie
» Glucose <75 mg/dl: suiker innemen
* Glucose <100 mg/dl: wees alert voor hypoglycemie
* Glucose >300 mg/dl: niet ok

* Risico’s voor hypoglycemie tijdens inspanning
* Hoog calorieverbruik
» Training in nuchtere toestand?
* Medicatie: sulfonylorea, meglitinide, insuline

universitei
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Medische veiligheid van inspanning

Adjustments of Exogenous Insulin Therapy Dose Ahead of Exercise Trainings®

Duration and Type of Exerclse

= 30 min low-intensity exercise

30-60 min moderate-intensity exercise

=60 min moderate-intensity exercise

Hansen D, et al. Phys Ther 2013; 93: 597-610

Extra Glucose
Insulin Adjustment Intake During
Glycemia Pre-exercise Fre-exercise Exercise
<5 mmol/L, <%0 mg/dL Half dose 10-15 g
=5 mmaol/L, =20 mg/dL Mormal dosa Mone
<5 mmol/L, <%0 mg/dL Skip 0445 g
5-10 mmol/L, 20-180 mg,/dL Half daose 159g
=10 mmol/L, =180 mg/dL Mormal dosa Mone
<5 mmaol/L, <20 mg/dL Skip 45 gfh
5-10 mmol/L, 20-180 mg/dL Half dose i0-45 g/h
=10 mmaol/L, =180 mg/dL Half daose 15 g/h
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»»-hasselt



KineCoach project

Physical Therapy

Journal of the American Physical Therapy Association

Exercise Assessment and Prescription in
Patients With Type 2 Diabetes in the Private
and Home Care Setting: Clinical
Recommendations From AXXON (Belgian

Physical Therapy Association)

Dominique Hansen, Stefaan Peeters, Bruno Zwaenepoel, Dirk Verleyen, Carla Wittebrood, Nicole Timmerman,
Michel Schotte
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BN FEre i1 | Figuur 1: Stappenplan bij het opzetten van bewegingsprogramma’s

Ki neCOach pr voor personen met type 2 diabetes.

Huisarts/endocrincloog diagnosticeert type 2 diabetes

KineCoach: nationaa Signficante verhoog iico op cardiovasculire anomali

tijdens inspanning (preparticipatiescreening)?
bewegingsprogramir , ..
] [t |

L

Ergospirometrietest met
£ ooy

sportarts

¥

Terugkoppeling van
resultaat naar huisaris/
endocrinoloog

¥ ¥

Inschatten van nood aan optimalisatie van medische
behandeling, psychosociale interventie, en/fof

voedingsintenventie.
Afhankelijk van deze nood volgt doonvenwijzing.
Doomnvenwijzing naar Doonverwijzing naar Doorvenwijzing naar
endocrinoloog psycholoog digist{e)
Optimalisatie medische :
behandeling g Voedingsinterventie
Samenwerking met
dizbetesverpleegkundige
Doomverwijzing naar kinesitherapeut
Implementatie bewegingsprogramma
r
Bij detectie van medische, psychosociale, of voedingsproblemen: . . .
terugvenwijzing naar huisarts universitel
Terugkoppeling van resultaten nazr huisarts/endocrinoloog }}h? sse 1—

Hansen D, et al. Vlaams Tijdschr Diabetol 2013; 1: 10-12 eI
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Contact: Dominique.hansen@uhasselt.be



