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University Aerobic exercise and weight loss in adults:

of Glasgow dose-response meta-analysis
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Jayedi et al (2024) JAMA Network Open 7(12):e2452185
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Long term effects of diet and/or exercise
on weight loss: network meta-analysis

Body weight (kg)

Waist circumference (cm)

Fat mass (kg)
Waist-to-hip ratio

Total cholesterol (mg/dl)
LDL cholesterol (mg/dl)
HDL cholesterol (mg/dl)

Triglyceride (mg/dl)

Diastolic BP (mmHg)
Systolic BP (mmHg)
VO,max (ml/kg/min)

O Diet vs Exercise
02.93 (-4.18, -1.68)
1475 (-4.12, 0.62)
40’ .75, -0.66)
-o.o@. 0.01)
-3.91 (92‘ 0.30)
-3.19 (-6.85@
-0.96 (-1.88, -o.
-3.80 (-12.21, 4.62)/0
-1.33 (-3.00, 0.35) J‘

-2.19 (-4.23, -0.15)
-1.16 (-2.42, 0.09)

Studies at least 12 months in duration, values mean difference (95% CI)

Schwingshackl et al (2014) Syst Rev, 3:130
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Long term effects of diet and/or exercise
on weight loss: network meta-analysis

Diet vs Exercise

Diet & Exercise vs Diet

O

Body weight (kg)
Waist circumference (cm)
Fat mass (kg)
Waist-to-hip ratio

Total cholesterol (mg/dl)
LDL cholesterol (mg/dl)
HDL cholesterol (mg/dl)
Triglyceride (mg/dl)
Diastolic BP (mmHg)
Systolic BP (mmHg)
VO,max (ml/kg/min)

02.93 (-4.18, -1.68)
1475 (-4.12, 0.62)

5
40’ 75, -0.66)
-o.o@. 0.01)
-3.91 (92‘ 0.30)
-3.19 (-6.85@
-0.96 (-1.88, -o.

-3.80 (-12.21, 4.62)/0

-10.08 (-17.38, -2.79)
J‘-1.2o (-2.26, -0.15)

-1.33 (-3.00, 0.35)
-2.19 (-4.23, -0.15)
-1.16 (-2.42, 0.09)

-1.38 (-1.98, -0.79)
-1.68 (-2.66, -0.70)
-1.65 (-2.81, -0.49)
-0.01 (-0.02, -0.01)
-2.19 (-7.84, 3.46)
-0.93 (-6.14, 4.27)
1.62 (0.28, 2.95)

-0.24 (-1.45, 0.97)
3.61 (2.07, 5.14)

Studies at least 12 months in duration, values mean difference (95% CI)
Schwingshackl et al (2014) Syst Rev, 3:130
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Physical activity and long-term weight
maintenance
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FIGURE 2. Mean (£ SEM) weight change over time by treatment
aroup (@, standard behavior therapy group; [, high physical activity treat-
ment group). “""Significantly different from the HPA treatment group
(SAS GLM procedure): "P = 0.07, "'P = 0.04.

Jeffery et al (2003) AJCN, 78:684-9



ota| University Effects of exercise training, without

= of Glasgow weight loss, on body fat

Lean

20 T *

ASAT B VAT

Change in ASAT and VAT (%)

Lee et al (2005) J Appl Physiol 99:1220-1225

60 min moderate exercise, 5 x per week for 13 weeks
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Aerobic
exercise

Resistance
exercise

Combined
exercise

Study

Exercise and visceral fat in type 2
diabetes: systematic review and meta-

analysis

ES (95% C1) p value

AEx

Cassidy et al., (2015)
Choi ct al,, (2012)

Cuff et al., (2003)
Giannopoulou et al., (2005)
Jung et al,. (2012}
Karstoft et al., (2013)
Ku et al,, (2010}

Kwom et al., (2010)
Sigal et al., (2007)
Yamaguchi et al., (2011)

PRT

Eu et al, (20100
Kwon et al., (2010)
Mavros et al, (2012)
Sigal etal, (2007)

AEx + PRT

Baronc ct al., (2012)
Cuff et al., (2003)
Sigal et al., (2007)

=2.00

-

Pooled estimate AEx vs control

Q-

_E_
B
_D__
-

-1.00 0.00

Favoars axarcise

Pooled estimate AFx + PRT vs control

1.00 2.00

Favours eontral

-0.274 (-1.096 10 0.514)
-(,387 (-0.844 to 0.070)
0,103 (-1028 w0 0.827)
0276 (-1.116 to 0.564)
-1.462 {-1.368 to 0.444)
0,155 (-1.051 to 0.741)
0,166 {-0.871 to 0.540)
<0397 (-1.159 to 0.365)
0078 (-0.432 to 0.029)
392 (-1.311 to 0.528)
=0,232 (-0.435 10 -0.029) 0.025

-0,193 (-0.926 to 0.541)
=0, 348 (=1.097 to 0.400)
=0, 140 (-0.573 to 0.293)
0,053 (-0.401 to 0.205)
=125 (-0.366 to 0.115) 0307

DO5T (-0.431 to 0.316)
-0.338 (-1245 0 0.569)
<0131 (-0.479 to 0.218)
0104 (0359 to 0.131) 0361

Sabag et al (2017) Diabetes & Metabolism 19:1446-1459



= University Exercise and liver fat in type 2 diabetes:

> of Glasgow systematic review and meta-analysis

Study ES (95% CI) p value
Ah Han et al,. (2010) -0,212 {-0.599 ta 0.175)
Bonekamp et al,, (2008) D_ O 0,378 (-0.971 to 0,215)
] — } 0,053 (-1.005 to 0.900)
T} 0,608 (-1.445 to 0,.229)
.’. Pooled rs@ -0.284 (-0.572 to 0.005) 0.054

2,00 -1.00 0.00 1.00
Favours exercise Favours control : t

Bozzetto et al., (2012)
Cazsidy et al., (2013)

Sabag et al (2017) Diabetes & Metabolism 19:1446-1459



University

of Glasgow

Exercise training and intrahepatic TG in
NAFLD: systematic review and meta-
analysis

Absolute %
change. % (05% CI) Weight
T
l
s -1.76 (-4.70, 1.18) 5.18
: -3.30 (-7.03.0.43) 421
van der Heijdelt§ : 0.30 (-5.54. 6.14) 248
Hallsworth (2011) —_ -1.80 (-4.18, 0.58) 505
. . Sullivan (2012) = 230(7.91,231) 208
N O S I g n Ifl Ca nt Haus (2013) _f—" 070 (-4.59.2.19) 404
. Malin (2013) —:— D80(557,4.37) 2.08
We I g ht I OS S Cassidy (2018) —&— 2270 (:5.28,0.12) 585
Langleite (2018) =270 (-4.24.-1.18) 7.07
Houghton (2017) 2,10 (+4.10,0.10) 6.45
Sargeant (2018) ! -2.05(-3.24. 0.78) 7.37
Subtotal (I-squared = 0.0%, p =0.885) : <> -2.18 (-2.87,-1.44) 54.43
, :
Significant weight loss reported [
Oh (2014) I 224(5.37.059) 402
Pugh (2014) — £.00 (538, -3.14) 527
S Ig N Ifl ca nt Hallsworth (2015) —:.—— 230 (856.0.98) 418
Keating (2015 () —_— 240 (-4.21,-0.50) .71
. Keating (2015 (i) —l— 260 (-4.98,-0.22) 503
We I g ht I OS S Cuthberson (2018) e : 030 (-1284, -5.76) 444
Zhang (2016 (1)) —— : 6.30 (-7.85. -4.75) 7.08
Zhang (2016 (i) —_— | -7.20 (-8.75. -5.85) 1
Subtotal (I-squared = 78.5%, p = 0.000) <>;' -6.84,-3.11) 45.57
]
- 1
Overall (-squared = 73.1%, p = 0.000) <> 331 (441,-222) 100.00
1
NOTE: Weights are from random effects analysis :
I I I
-15 -10 5 0

Figure 3 Meta-analysis of the pooled effect of exercise training on IHTG from pre-training to post-training in all exercise groups of all eligible studies when
studies are grouped into those that elicited weight loss versus those that did not. IHTG, intrahepatic triglyceride; 95% CI, 95% confidence interval.

Sargeant et al (2018) Obesity Reviews 43:195-210
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physical activity and
adiposity the.same In
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ota| University Physical activity, genetic predisposition to

=% of Glasgow obesity and BMI in UK Biobank

High genetic ]
obesity risk 4.2 kg heavier
(top 25%) %

Low genetic O

obesity risk O,Q

(bottom 25%)

)

Celis-Morales et al (2019) Int J Obes https://doi.org/10.1038/s41366-019-0381-5



i Unuiversity Physical activity, genetic predisposition to

of Glasgow obesity and BMI in UK Biobank

High genetic .1 kg lighter
obesity risk
(top 25%) % D
Low genetic 9.1 kg i @
obesity risk
(bottom 25%) | D

Low physical activity High physical activity
(bottom 33%) (top 33%)
Celis-Morales et al (2019) Int J Obes https://doi.org/10.1038/s41366-019-0381-5
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Benefits of%? more physically active on
body weight are greater in those with high

genet

of obesity




University Key messages
Physical activity and weight loss

<k of Glasgow

« Physical activityintervention alone has modest effects on

bodyweight O
« Effects of physical ac%us diet on bodyweight are
greater than the effects ?\alone

 Even without weight loss, phys%tivity can substantially
reduce body fat, visceral and live he scales don't tell

the full story J}

« Effects of physical activity on body weight are greater in
those with high genetic predisposition to obesity
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~| University Contraction and insulin mediated

= of Glasgow glucose uptake
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University Effects of prior exercise on insulin-

of Glasgow stimulated glucose uptake across the leg

120 - o Bestegh=t
511{]' —o— Prigfe sed leg
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Figure 2 Exercise-improved insulin sensitivity of glucose A

uptake in human muscle. Prior one-legged exercise enhances
sensitivity of glucose uptake to insulin in the exercised com-
pared with the rested leg, in healthy human subjects as indi-

cated by the decreased insulin concentration eliciting a half

Increase of glucose uptake
(% of maximal increase)

maximal glucose uptake response, when glucose uptake is
given as percentage of maximal increase. The figure is repro-
duced from Wojtaszewski et al. (2002¢) with permission. Data
are extracted from Richter ef al. {1989) and represent mean
+ SE forn = 6.

Data from Richter et al (1989) J Appl Physiol 66:876-885



University Effects of prior exercise on insulin-

of Glasgow stimulated glucose uptake across the leg

120 - o Bestegh=t
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Acute effect:
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Figure 2 Exercise-improved insulin sensitivity of glucose %

uptake in human muscle. Prior one-legged exercise enhances
sensitivity of glucose uptake to insulin in the exercised com-
pared with the rested leg, in healthy human subjects as indi-

cated by the decreased insulin concentration eliciting a half

Increase of glucose uptake
(% of maximal increase)

maximal glucose uptake response, when glucose uptake is
given as percentage of maximal increase. The figure is repro-
duced from Wojtaszewski et al. (2002¢) with permission. Data
are extracted from Richter ef al. {1989) and represent mean
+ SE forn = 6.

Data from Richter et al (1989) J Appl Physiol 66:876-885
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Effects of supervised exercise training on
glycaemic control in T2D: a meta-
regression

~
-3 ~

i 2 3 C 6
Aerobic exercise volume [seeel-c]

Covariates

Coefficient 05% CI P Adjusted R*
Supervised aerobic training”
Intensity (% HR,,.), n=13 —0.003 —0.07, 0.058 0.9 NS
Frequency (sessions/week), n=20 —0.69 —1.03, —0.35 <0.001 62.3%
Weekly volume (min/week), n=20 —0.007 —0.014, 0.0005 0.07 NS

Umpierre et al (2013) Diabetologia 56:242-251



_ _ . Aerobic training, resistance training or
#ta| University

L of Glasgow both on glycaemic control in type 2

diabetes

o Control Per-protocol analysis (n=215)

Exercise training type 7.807

Intention-to-treat analysis (n=2
7.80+

e Resistance
° 7707 4 Aerobic 2 7.707
® 7604 m Combination ® 7 60-
< = _ < -
c - ) c
s 750 o = B 8 7509 & __ _
2 7.40 . el O 740 o = - Y
E % _':q_\k'""_.'_ T E ) "1\ T//E-l'-:’_'_'_'_.i _t il
D @ _._’_/_'_/_n_
T T

N E _‘_/—7— Eﬁiﬁiﬁiﬂhﬁi e &
o] NER )\ N e e e S S
A 1 A T2 | | £

7.20

Control group (n = 41) — no exercise
Aerobic training group (n = 72) — 12 kcal/kg/week aerob Ecise over 3 sessions/week

Resistance training group (n = 73) — 2-3 sets of 9 resistance ises 3 x per week

Combined training group (n = 76) — 12 kcal/kg/week aerobic exercise over 3
sessions/week PLUS 1 set of 9 resistance exercises in each session

SIMILAR EXERCISE TIME FOR THE 3 INTERVENTION GROUPS (~130-150 MIN/WEEK)

Church et al (2010) JAMA, 304(20):2253-2262




Comparison of different exercise types
In patients with T2D: systematic review
and network metaanalysis
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of Glasgow

diovascular Diseases (2021) 31, 1985—1992

Available online at www.sciencedirect.com

Metabolism & Cardiovascular Diseases

nal homepage: www.elsevier.com/locate/nmcd

SYSTEMATIC REVIEWS AND META-AN

Comparison between differe essaf exercise training in patients )
with type 2 diabetes mellitus?A atic review and network S

metanalysis of randomized contfp

Edoardo Mannucci **, Allegra Bonifazi , Matteo

9 Diabetology, Careggi Hospital, Florence, Italy

" University of Forence, Italy

=N

A
HbA1
Treatment ’ WMD (95% CI)

______________________________

1 1
1 Combined ) 1 -0,44 (-0,58,-0,30)

Lo o o o o o o e e e e - -
Supervised aerobic — -0,25 (-0,39,-0,12)
Unsupervised anaercbic . -0,22 (-0,56, 0,11)
Supervised anaerobic — -0,18 (-0,32, -0,05)
Unsupervised aerobic . 0,08 (-0,58, 0,73)

06 .03 0 03 06
WMD

Consistency H: 1.00

Mannucci et al (2021) Nutr Metab Cardiovasc Dis 31:1985-1993



ACSM/ADA recommendations for

University

of Glasgow Physical activity in treatment of type

2 diabetes

e Persons with type 2 diabet uld undertake at least 150 min/week of moderate to

vigorous aerobic exercise spread Qi during at least 3 days during the week, with no
more than 2 consecutive days bét

e In addition to aerobic training, persc

outs of aerobic activity.

type 2 diabetes should undertake
moderate to vigorous resistance training ay#ehst 2—3 days/week.

e Supervised and combined aerobic and rﬁsista‘@aining may confer additional health

benefits, although milder forms of PA (such a§ yogz

have shown mixed results.
e their total daily unstructured

Persons with type 2 diabetes are encouraged to i @
g By undertaken in place of

PA. Flexibility training may be included but should
other recommended types of PA.

Colberg et al (2010) Diabetes Care, 33:€147-e167
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= o Glasgow  physical activity and glycaemic control

Exercise acutel proves insulin sensitivity for 48-72

hours O

Frequency of physic lvity iIs more important than
intensity or volume for e@ on HbA1c in patients with
type 2 diabetes >‘

A combination of aerobic and re ' ce exercise Is more
effective for HbA1c reduction in patieqaty type 2 diabetes

than either type of exercise alone
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University Fitness and risk of CVD mortality in
of Glasgow patients with type 2 diabetes

80

70

Survival Rate, %

—— High Fitness
60

T 5.1-7.
E ;
’ Moderate Fitness ~ <5 METs (n=762)
— | oW Fitness =
50

T 47.4; p=<0.001
0.0 = N
40 T T T T T 1 ' J ¥ 1
0 5 10 15 20 25 30 0.00 % 10.0 15.0 20.0 25.0
Years Years of Follow-up
vo. of Cumulative Events
=5METs 2 340 386 304
1

5179 METs 56 70 315 kXL
28 METs 37 | 87 o

Church et al (2005) Arch Intern Med, 165:2114-2120 Kokkinos et al (2009) Diabetes Care, 32:623-628



Grip strength and risk of CVD

University

of Glasgow and all-cause mortality in

people with and without T2D

|

CvD mortal@ : All-cause mortality
6
o P[:nteractic.n} = 0016 o P[mte:acnam = 0020
O 5 O 5
32 Trend: 1.33[1.18; 1.49) Trend: 1.70[1.25; 2 - Trend: 1.30 [1.25; 1.34] Trend: 1.44 [1.29; 1.60]
wn P<0.0001 P<0.0001 wn P<0.0001 P<0.0001
o] —
g [ g
.
o
e
]
N
3]
XI

%)
S —

(Ref) —F

—h

r
o = A%
H—
o

Without diabetes With diabetes ithoedifibetes With diabetes

[JHigh strength  [JMiddle strength [l Low strength

Celis-Morales et al (2017) Diabetes Care, 40:1710-1718
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Cardiovascular Eftects ensive Lifestyle
Intervention in Typ labetes

The Look AHEAD Research Grouzﬂ’




| . . Long-term effects of lifestyle
bjs) LinIversity intervention on CVD events in type 2

of Glasgow _ _
diabetes: the Look AHEAD trial

H:
]
T

>

60

40

Patients with End Point (%)

20 Hazard ratio, 0.95 (95% Cl, 0.80-1.09)
P=0.51

G_ [ [ [ I 1
0 2 4 6 8 10
Years
No. at Risk
Control 2575 2425 2296 2156 2019 688
Intervention 2570 2447 2326 2192 2049 505

The Look AHEAD Research Group (2013) NEJM, 369(2):145-54



Morbidity and mortality after lifestyle
of Glasgow intervention in people with IGT: The Da Qing

Study 30-year follow-up
A Diabetes O

University

B oVDevents
0= HR 074 {95% (1 0-55-0-92)
— Intervention 3 p=0-0060
# Bo- z 50
-; 'E il
E Bl — _i .
E 40— E 0
E i
= HR 0-61 {05% 0 0-45-0-83) S
p=0-0015
E ! I : I I ) I T |
0 [} 17 18 24 30

T T
& 17 1B 24 30
Murnber at risk Follow-up (years) Follows-up (years)
Control 138 48 34 23 i 4 15 1] 105 79 LE En
Intervention 438 2510 152 135 59 40 438 f‘l 331 265 202 1cE

Immediate and sustained Delayed effect on CVD risk
effect on diabetes risk

Gong et al (2019) Lancet Diabetes Endo, 7:452-461



Morbidity and mortality after lifestyle
of Glasgow intervention in people with IGT: The Da Qing
Study 30-year follow-up

University

C Composite microvascular disease D o/Ddeaths
407 HR 0-65 (05% (] 0-45-0-05) 407 HR0-67 (95% 1 0-48-0-04)
p=0-025 p=0-022
= 20 :
z =
= 10
a T T T 1
i 6 18 24 30 30
Mumber at risk Fodlow-up (years) f-up [years)
Control 138 132 114 01 638 50 138 133 117 100 81 63
Intervention 438 402 336 315 748 102 438 402 368 730 283 730
E Al-cause mortality
7 HF,:,%?JESRCI 0-61-089) : Man dylay, years Mean number of Mumber needed to
— 50 ¥ event-free years (95% CI)  treat (95% CI)
E 40 Diabetes 3 5 P00 4.07 (1.46 to b-68; 10 (7 to 23)
= p=0-00430 p=0-0022)
e VD events 464 (1050 822, 177 (0-18 to 336 9 (5 to 36)
= 04 p=0-011) =0-029)
E 10 Composite microvascular — 5-17 (-0-56 to 10930, 0-96 (-0-12 to 2-03; 105 to193)
disease outcome p=0-077) p=0-080)
o p T B T - OVD deaths 7:25(-0-18t0 1467 106 (0-10 to 2-23; 10(5t072)
. Folloe-up (years) p=0-056) p=0-074)
Mumber at risk _ .
Contral 138 133 117 100 81 &3 Allcause mortality 482 (1-4B to B-15; 144 (0-20to 2-68; 10 (6 &0 25)
Intervention 438 402 368 330 183 230 p=0-0047 ) p=0-023)"

Gong et al (2019) Lancet Diabetes Endo, 7:452-461



- - Morbidity and mortality after lifestyle
gf%ﬁiggtwy intervention in people with IGT: The Da Qing

Study 30-year follow-up

70— HRO74 :--59—-:--5:-]
_ | p=0-0080
50— %

497 Duration of )\
w4 Look AHEAD

| | E I
13 18 24 30

: T
0 &
Follow-up (yaars)
138 126 100 79 GG i
438 394 331 265 202 158

Gong et al (2019) Lancet Diabetes Endo, 7:452-461



Long-term effects of lifestyle
intervention on weight & CVD risk in
type 2 diabetes: the Look AHEAD trial

University

of Glasgow

A Weight B Physical Fitness
* *
..
6.0 . *
- = ‘s,
= s : g
s = H %, Intervention
i} & h
= @ 3 )
'E 2 ..
= ., E 5.54 : AR
£ i £ ! .
4 = :
924 . N Control
Main effect, -4 (95% Cl, -5t Main effect, 0.6 (95% Cl, 0.5 to 0.8)
90- P<0.001 P<0.001
G 1 1 1 1 1 1 1 1 1 1 1 0'0 1 1 1 1 1 1 1 1 1 1 1
0 1 2 3 4 5 6 7 8 9 10 0 1 2 3 4 5 6 7 8 9 10
Year Year
C Waist Circumference D GlycateqyHemoglobi
* * -
114+ s 7.4
— . _ AR NP gL
E 1124 = "."-.'.--‘-._.. X 7.2+ B Intervention
E %" |ntervention §
2 110- ” 2 704 % s
3 . A I
E . E 4
% 108 » b e !
‘4 v )t
' Main effect, -3.2 (95% Cl, -3.9 to -2.4) 5 Main effect, -0.22 (95% Cl, -0.28 to -0.16)
106 ¥ P<0.001 6.65 . P<0.001
O 1 1 1 1 1 1 1 1 1 1 1 O'O 1 1 1 1 1 1 1 1 1 1 1
0 1 2 3 4 5 6 7 8 9 10 0 1 2 3 4 5 6 7 8 9 10
Year Year

The Look AHEAD Research Group (2013) NEJM, 369(2):145-54



Magnitude of change weight loss and
change in fitness and CVD outcomes in
the Look AHEAD trial

University

of Glasgow

Weight-change categ Lercentage weight loss in first year; n=4834)  Fitness-change categories (change in metabolic equivalents in first year;
n=4406)
Gainorstable  Small 12 loss  Large loss p value Loss orstable  Small gain Medium gain ~ Large gain pvalue
(<2% loss) (=2-<5%) %) (z10%) (<05 loss) (z0-5=<1-0) (=1-0-<2-0) (=2-0)
Primary outcome
Events per person-years 280/17 075 1417870 154/85% 347/19 997 95/6091 1027183 72/5312
Crude rate per 100 person-years 169 1.79 1-80 174 156 142 136
Unadjusted hazard ratio (95% CI) 100 107 107 021 1-00 0-88 0-80 076 0-009
(0-88-131) (0-88-131) (070-110)  (0-64-100)  (0-59-0-98),
p—ﬂ.ﬂjj"
Adjusted hazard ratiot(95% CI) 1.00 1.08 116 079 017 1-00 0-87 0-83 078 0-03
(0-B8-1-33) (0-95-1-42) (0-64-0-98), (0-68-110)  (0-66-1-05)  (0-60-1-03),
p=0-034" p=0-079"
Secondary outcome
Events per person-years 42216699  206/7657 203/8411 186/8702 131/5006 1457056 100/5220
Crude rate per 100 person-years 253 2-69 2-41 212 218 2-05 192
Unadjusted hazard ratio (95% CI) 100 108 0-96 0-83 0-04 83 079 073 0-0005
(091-127) (0-81-113) (070-099) 69-101)  (0-65-095),  (0:59-091),
p=0-035* P e
Adjusted hazard ratiot (95% Cl) 1-00 1-05 0-97 076 0-006 1-00 -04 0-79 O-77 0-0031
(0-88-1-25) (0-82-116)  (0-63-0-91), (0-69-1-02)  (0-65-0-96),  (0-61-0-96),
p=0-003* p=0-019* p=0-023*
Data are for the overall study population (intensive lifestyle intervention and diabetes support and education [control] groups combined). *p value refers to pairwise comparison with referent group (gain or
stable weight loss in weight-change analyses and loss or stable fitness gain in fitness change analyses). tAdjusted for sex, age, baseline weight (from weight-change models), baseline fitness (from fitness-change
miodels), history of cardiovascular disease, insulin use, diabetes duration, smoking status, LDL cholesteral, systolic blood pressure, and diastolic blood pressure.
Table 2: Primary and secondary outcomes associated with changes inweight and fitness (overall study population)

The Look AHEAD Research Group (2016) Lancet Diabetes Endocrinol 4:913-21
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Abstract

Aim: To investigate whether an intensive lifestyle intervention induces partial or
complete type 2 diabetes (T2D) remission.

Materials and methods: In a secondary analysis of a randomized, assessor-blinded,
single-centre frial, people with non-insulin-dependent T2D (duration <10 years), were
randomly assigned (2:1, stratified by sex, from April 2015 to August 2016) to a lifestyle
intervention group (n = 64) or a standard care group (n = 34). The primary outcome
was partial or complete T2D remission, defined as non-diabetic glycaemia with no
glucose-lowering medication at the outcome assessments at both 12 and 24 months
from baseline. All participants received standard care, with standardized, blinded,
target-driven medical therapy during the initial 12 months. The lifestyle intervention
included 5- to 6-weekly aerobic and combined aerobic and strength training sessions
(30-60 minutes) and individual dietary plans aiming for body mass index <25 kg/m?. No
intervention was provided during the 12-month follow-up period.

Results: Of the 98 randomized participants, 93 completed follow-up (mean [SD] age
54.6 [8.9] years; 46 women [43%), mean [SD] baseline glycated haemoglobin 49.3 [9.3]
mmol/mol). At follow-up, 23% of participants (n = 14) in the intervention and 7% (n = 2)
in the standard care group met the criteria for any T2D remission (odds ratio [OR] 4.4,
95% confidence interval [Cl] 0.8-21.4]; P = 0.08). Assuming participants lost to follow-up
(n = 5) had relapsed, the OR for T2D remission was 4.4 (95% Cl 1.0-19.8; P = 0.048).

This s an open access article under the temns of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium,

provided the original work is properly cited.

© 2019 The Authors. Diabetes, Obesity and Metabolism published by John Wiley & Sons Ltd

98 T2DM patients with <10 years disease
duration, HbA1c < 56 mmol/mol and not on
insulin

Randomised 2:1 into lifestyle intervention (n
= 64) or standard care (n = 34).

| feceived standardised blinded target-
en medical therapy during first 12 months

Lifestyle intervention group received:

« 5- ns/week of aerobic & strength
train 0 mins/session) for 12
months:

» Diet plan wit rgy intake restriction
for first 4 months (followed by energy
balance diet).

No intervention provided after 12 months

Diabetes Obes Metab. 2019:21:2257-2266.

wileyoninelbrary.com/journalidom | 2257
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Abstract

Aim: To investigate whether an intensive lifestyle intervention induces partial or
complete type 2 diabetes (T2D) remission.

Materials and methods: In a secondary analysis of a randomized, assessor-blinded,
single-centre frial, people with non-insulin-dependent T2D (duration <10 years), were
randomly assigned (2:1, stratified by sex, from April 2015 to August 2016) to a lifestyle
intervention group (n = 64) or a standard care group (n = 34). The primary outcome
was partial or complete T2D remission, defined as non-diabetic glycaemia with no
glucose-lowering medication at the outcome assessments at both 12 and 24 months
from baseline. All participants received standard care, with standardized, blinded,
target-driven medical therapy during the initial 12 months. The lifestyle intervention
included 5- to 6-weekly aerobic and combined aerobic and strength training sessions
(30-60 minutes) and individual dietary plans aiming for body mass index <25 kg/m?. No
intervention was provided during the 12-month follow-up period.

Results: Of the 98 randomized participants, 93 completed follow-up (mean [SD] age
544 [8.9] years; 46 women [43%], mean [SD] baseline glycated haemoglobin 49.3 [9.3]
mmol/mol). At follow-up, 23% of participants (n = 14) in the intervention and 7% (n = 2)
in the standard care group met the criteria for any T2D remission (odds ratio [OR] 4.4,
95% confidence interval [Cl] 0.8-21.4]; P = 0.08). Assuming participants lost to follow-up
(n = 5) had relapsed, the OR for T2D remission was 4.4 (95% Cl 1.0-19.8; P = 0.048).

This s an open access article under the temns of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium,

provided the original work is properly cited.

© 2019 The Authors. Diabetes, Obesity and Metabolism published by John Wiley & Sons Ltd
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Abstract

Aim: To investigate whether an intensive lifestyle intervention induces partial or
complete type 2 diabetes (T2D) remission.

Materials and methods: In a secondary analysis of a randomized, assessor-blinded,
single-centre frial, people with non-insulin-dependent T2D (duration <10 years), were
randomly assigned (2:1, stratified by sex, from April 2015 to August 2016) to a lifestyle
intervention group (n = 64) or a standard care group (n = 34). The primary outcome
was partial or complete T2D remission, defined as non-diabetic glycaemia with no
glucose-lowering medication at the outcome assessments at both 12 and 24 months
from baseline. All participants received standard care, with standardized, blinded,
target-driven medical therapy during the initial 12 months. The lifestyle intervention
included 5- to 6-weekly aerobic and combined aerobic and strength training sessions
(30-60 minutes) and individual dietary plans aiming for body mass index <25 kg/m?. No
intervention was provided during the 12-month follow-up period.

Results: Of the 98 randomized participants, 93 completed follow-up (mean [SD] age
54.6 [8.9] years; 46 women [43%), mean [SD] baseline glycated haemoglobin 49.3 [9.3]
mmol/mol). At follow-up, 23% of participants (n = 14) in the intervention and 7% (n = 2)
in the standard care group met the criteria for any T2D remission (odds ratio [OR] 4.4,
95% confidence interval [Cl] 0.8-21.4]; P = 0.08). Assuming participants lost to follow-up
(n = 5) had relapsed, the OR for T2D remission was 4.4 (95% Cl 1.0-19.8; P = 0.048).

provided the original work is properly cited.
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Aim: To investigate whether an intensive lifestyle intervention induces partial or
complete type 2 diabetes (T2D) remission.

Materials and methods: In a secondary analysis of a randomized, assessor-blinded,
single-centre frial, people with non-insulin-dependent T2D (duration <10 years), were
randomly assigned (2:1, stratified by sex, from April 2015 to August 2016) to a lifestyle
intervention group (n = 64) or a standard care group (n = 34). The primary outcome
was partial or complete T2D remission, defined as non-diabetic glycaemia with no
glucose-lowering medication at the outcome assessments at both 12 and 24 months
from baseline. All participants received standard care, with standardized, blinded,
target-driven medical therapy during the initial 12 months. The lifestyle intervention
included 5- to 6-weekly aerobic and combined aerobic and strength training sessions
(30-60 minutes) and individual dietary plans aiming for body mass index <25 kg/m?. No
intervention was provided during the 12-month follow-up period.

Results: Of the 98 randomized participants, 93 completed follow-up (mean [SD] age
54.6 [8.9] years; 46 women [43%), mean [SD] baseline glycated haemoglobin 49.3 [9.3]
mmol/mol). At follow-up, 23% of participants (n = 14) in the intervention and 7% (n = 2)
in the standard care group met the criteria for any T2D remission (odds ratio [OR] 4.4,
95% confidence interval [Cl] 0.8-21.4]; P = 0.08). Assuming participants lost to follow-up
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