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Figure 3: Pathophysiology of clinical obesity
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Although the case for physical inactivity as a cause of obesity is weak,
there is clear evidence that it contributes to adverse metabolic effects
associated with obesity.

* Lancet Diabetes Endocrinol 2025; 13: 221-62



Liikunnan ja inaktiviteetin vaskulaari-metaboliavaikutukset
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Lilkunta ja paino ylipainoisilla ja obeeseilla
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Diabeteksen (T2) preventio

e Lilkkunnalla vahva yhteys taudin prediabeteksen vaikeutumisen
ehkaisyssa

* Finnish Diabetes Prevention Study: liikunnan ja fyysisen aktiviteetin
muutoksen merkitys prediabeteksessa korkean riskin henkiloilla (IGT eli

impaired glucose tolerance)

1.Laihtuminen >5 %:a

2. Ruokavalion rasva < 30 E%,

3. Tyydyttynyt rasva< 10 E%,
tyydyttymatonta rasvaa 20-25 E%
4. Kuitu 15 g/1000 kcal

5. Liikunta > 30 min/vrk
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Huomautuksia esittäjälle
Esityksen muistiinpanot
Likelihood of developing diabetes during follow-up according to average duration of moderate and vigorous physical activity during follow-up (<1, 1–2.4, and ≥2.5 h/week) (A), and average duration of walking for exercise (<1, 1–2.4, and ≥2.5 h/week) (B). Model 1: Adjusted for age, sex, and 1) change in moderate-to-vigorous LTPA from baseline and average low-intensity LTPA during follow-up and its change from baseline, or 2) change in duration of walking for exercise from baseline and other forms of LTPA as in Fig. 1 and their changes from baseline. Model 2: Adjusted variables in model 1 and average values of dietary intake of energy, total and saturated fat, and fiber during follow-up and their changes from baseline. Model 3: Adjusted for variables in model 2 and average BMI during follow-up and its change from baseline.

Association of risk of diabetes with changes in strenuous, structured LTPA other than walking (A), walking for exercise (B), and lifestyle LTPA (C) according to tertiles in the combined intervention and control groups. Medians and ranges for tertiles of changes in strenuous, structured LTPA other than walking: −0.2 h/week, −14.6 to 0.0 (reference); 0.2 h/week, 0.0–0.5; 1.1 h/week, 0.5–8.3. Medians and ranges for tertiles of changes in walking for exercise: −1.1 h/week, −12.4 to −0.1 (reference); 0.2 h/week, −0.1 to 0.6; 1.5 h/week, 0.6–11.5. Medians and ranges for tertiles of changes in lifestyle physical activity: −1.8 h/week, −37 to −0.3 (reference); 0.0 h/week, −0.3 to 0.5; 1.9 h/week, 0.6–17. P values are for linear trends. Model 1: Adjusted for age, sex, group, the respective form of LTPA at baseline, and the other forms of LTPA and their changes (e.g., for strenuous structured LTPA other than walking, also adjustment for nonstrenuous structured LTPA other than walking, lifestyle LTPA, LTPA while commuting, and walking for exercise). Model 2: Adjusted variables in model 1 and baseline values and changes in dietary intake of energy, total and saturated fat, and fiber. Model 3: Adjusted for variables in model 2 and baseline values and changes in BMI.
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Likelihood of developing diabetes during follow-up according to average duration of moderate and vigorous physical activity during follow-up (<1, 1–2.4, and ≥2.5 h/week) (A), and average duration of walking for exercise (<1, 1–2.4, and ≥2.5 h/week) (B). Model 1: Adjusted for age, sex, and 1) change in moderate-to-vigorous LTPA from baseline and average low-intensity LTPA during follow-up and its change from baseline, or 2) change in duration of walking for exercise from baseline and other forms of LTPA as in Fig. 1 and their changes from baseline. Model 2: Adjusted variables in model 1 and average values of dietary intake of energy, total and saturated fat, and fiber during follow-up and their changes from baseline. Model 3: Adjusted for variables in model 2 and average BMI during follow-up and its change from baseline.

Association of risk of diabetes with changes in strenuous, structured LTPA other than walking (A), walking for exercise (B), and lifestyle LTPA (C) according to tertiles in the combined intervention and control groups. Medians and ranges for tertiles of changes in strenuous, structured LTPA other than walking: −0.2 h/week, −14.6 to 0.0 (reference); 0.2 h/week, 0.0–0.5; 1.1 h/week, 0.5–8.3. Medians and ranges for tertiles of changes in walking for exercise: −1.1 h/week, −12.4 to −0.1 (reference); 0.2 h/week, −0.1 to 0.6; 1.5 h/week, 0.6–11.5. Medians and ranges for tertiles of changes in lifestyle physical activity: −1.8 h/week, −37 to −0.3 (reference); 0.0 h/week, −0.3 to 0.5; 1.9 h/week, 0.6–17. P values are for linear trends. Model 1: Adjusted for age, sex, group, the respective form of LTPA at baseline, and the other forms of LTPA and their changes (e.g., for strenuous structured LTPA other than walking, also adjustment for nonstrenuous structured LTPA other than walking, lifestyle LTPA, LTPA while commuting, and walking for exercise). Model 2: Adjusted variables in model 1 and baseline values and changes in dietary intake of energy, total and saturated fat, and fiber. Model 3: Adjusted for variables in model 2 and baseline values and changes in BMI.
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Atleast 2.5 h/week of walking for exercise during follow-up
seemed to decrease the risk of diabetes by 63—-69%, largely
independent of dietary factors and BMI.
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and baseline values and changes in dietary intake of
energy, total and saturated fat, and fiber. Model 3:
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changes in BMI.
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Tyypin 2 diabetes ja liikunta

Liikunta lisdd myos tyypin 2 diabetesta sairastavan insuliiniherkkyytta = lihakset pystyvat helpommin
kayttamaan glukoosia energiaksi ja glukoositaso laskee.

Aerobisen kestavyysliikunnan (kavely, holkka, pyoraily, hiihto, soutu) etta kuntosalityyppisen
lihaskuntoharjoittelun on osoitettu parantavan glukoositasapainoa tyypin 2 diabetesta sairastavilla.

Insuliiniherkkyyden koheneminen kestaa vain 1-2 vuorokautta, lilkuntaa tulee harrastaa vahintaan
joka toinen paiva, jotta saataisiin aikaan myos glukohemoglobiinitason paraneminen. Talléin on myds
mahdollista, ettd haiman insuliinineritys hieman kohenee, mika edelleen parantaa HbA, _-arvoa.

Saannollinen liikunta parantaa glukoositasapainoa tyypin 2 diabeteksessa. Liikunnan positiivinen
vaikutus HbA, -arvoihin on kuitenkin rajallinen, varsinkin, jos diabetes on kestanyt jo useita vuosia.
Useimmissa tutkimuksissa vaikutus on ollut alle 10 mmol/mol.

Jos verenglukoositaso on kovin korkea, liikunnalla ei saada aikaan glukoositason laskua

Huomioitava elinmuutosten vaikutus liikuntaan.



Lilkunta ja (hypokalorinen) ruokavalio
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Viskeraalinen rasva: Aerobinen tai
lihaskuntoharjoittelu ?
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Study ES (95% Cl1)
Figure 4 Forest plot for PRT vs. AEx studies (n=9). Graph depicts ES and 95% ClI for individual studies and the pooled estimate.
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Graphical abstract

The effects of different resistance training intensities (a8
on cardiovascular risk factors; a systematic review ==X

Summary No differences were found between resistance training intensities for HbAlc, SBP,
. and LDL. In one study high intensity was more effective in reducing WHR.
Igﬁ Results are of low to moderate quality and future research is necessary.
] Resistance training should be personalised based on individual and medical factors.
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Moderate-Intensity
Continuous Training

The Most Freguent Protocol:
Duration: 12 weeks
Frequency: 3 days/week
Intensity: 70%—75% of HRmax
Time: 45 min per day

Type: walking or cycling

Fig. 3 Graphic overview of results. BF: Body Fat, BMI: Body Mass Index, BW: Body Weight, DEP: Diastalic Blood Pressure, FBG: Fasting Blood Glucose,
FFM: Fat-Free Mass, FI: Fasting Insulin, HbA1c: Glycated Hemoglobin, HC: Hip Circumference, HDL-C: High-Density Lipoprotein Cholesterol, HIIT:
High-Intensity Interval Training, HOMA-IR: Homeostatic Model Assessment for Insulin Resistance, HRmax: Maximum Heart Rate, LDL-C: Low-Density
Lipoprotein Cholesterol, MICT: Moderate-Intensity Continucus Training, RHR: Resting Heart Rate, SBP: Systolic Blood Pressure, TC: Total Cholesteral,
1G: Triglycerides, VO,max: Maximum Oxygen Consumption, WC Waist Circumference, WHR: Waist-to-Hip Ratio
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Lilkunta ja lihavuuden liitannaissairaudet
. L Ma niiiin toivoisin,
* Liikunnan merkitysta tuskin voi ylikorostaa ottd urhellemmen

e Liikunta tehokas viskeraalirasvakudoksen
vahentamisessa

* Ruokavalioon yhdistaminen painonhallinnan
kannalta merkityksellista

* Prediabeteksessa metabolinen vaikutus
huikea — edenneessa tyypin 2 diabeteksessa
vaatimattomampi

* Aerobisen ja lihaskuntoharjoittelun

vhdistaminen yksil6llisesti j'AAKAADILLA
KAYMINEN!
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