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Abstract
Background:  Physical  exercise  has  been  used  to  mitigate  the  metabolic  effects  of  diabetes
mellitus.
Objective:  To  evaluate  the  effect  of  resistance  exercise  when  compared  to  aerobic  exercise
without insulin  therapy  on  metabolic  and  clinical  outcomes  in  patients  with  type  2  diabetes
mellitus.
Methods: Papers  were  searched  on  the  databases  MEDLINE/PubMed,  CINAHL,  SPORTDiscus,
LILACS,  and  SCIELO,  without  language  or  date  of  publication  limits.  Clinical  trials  that  com-
pared resistance  exercise  to  aerobic  exercise  in  adults  with  type  2  diabetes  mellitus  who  did
not use  insulin  therapy  were  included.  The  quality  of  evidence  and  risk  of  bias  were  assessed
using the  GRADE  system  and  the  Cochrane  Risk  of  Bias  tool,  respectively.  Meta-analysis  was
also used,  whenever  possible.  Two  reviewers  extracted  the  data  independently.  Eight  eligible
articles were  included  in  this  study,  with  a  total  of  336  individuals,  with  a  mean  age  of  48---58
years. The  protocols  of  aerobic  and  resistance  exercise  varied  in  duration  from  eight  to  22
weeks, 30---60  min/day,  three  to  five  times/week.
Results:  Overall  the  available  evidence  came  from  a  very  low  quality  of  evidence  and  there
was an  increase  in  Maximal  oxygen  consumption  (mean  difference:  −2.86;  95%  CI:  −3.90  to
−1.81; random  effect)  for  the  resistance  exercise  and  no  difference  was  found  in  Glycated
hemoglobin,  Body  mass  index,  High-density  lipoprotein  cholesterol,  Low-density  lipoprotein
cholesterol,  triglycerides,  and  total  cholesterol.
Conclusions:  Resistance  exercise  appears  to  be  more  effective  in  promoting  an  increase  in
Maximal oxygen  consumption  in  protocols  longer  than  12  weeks  and  there  is  no  difference  in

the control  of  glycemic  and  lipid  levels  between  the  two  types  of  exercise.
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Resistance  exercise  in  patients  with  diabetes  

Introduction

Increasing  life  expectancy  associated  with  a  change  in
lifestyle  contributed  to  the  prevalence  of  chronic  degener-
ative  diseases,  especially  diabetes  mellitus  (DM).  Data  from
the  International  Diabetes  Federation1 estimate  that  more
than  387  million  people  worldwide  are  diagnosed  with  this
disease  and  by  2035  this  number  will  rise  to  592  million  peo-
ple.  About  90%  of  the  population  with  DM  is  affected  by  type
2  form.1

The  relationship  between  regular  physical  activity,  a
proper  diet,  and  restriction  in  the  use  of  tobacco  and  alco-
hol  is  being  increasingly  discussed  and  scientifically  analyzed
to  improve  the  quality  of  life  of  this  population.  There
is  already  a  consensus  that  physical  activity  has  positive
effects  on  prevention  and/or  maintenance  of  glycemic  con-
trol  and  on  the  cardiovascular  risk  factors  in  this  type  of
patient.2,3

In  this  sense,  there  are  systematic  reviews  that  com-
pare  resistance  exercise  versus  control  and  aerobic  exercise
versus  control,  highlighting  controversies  about  the  ben-
efits  provided  by  each  mode.4---10 One  review10 evaluated
the  difference  between  aerobic  and  resistance  exercises
in  this  population;  however,  the  inclusion  criteria  allowed
the  entry  of  papers  that  used  insulin  therapy.  This  fact  may
have  introduced  unreliability  in  the  result,  as  the  medica-
tion  interferes  with  the  patient’s  response  to  exercise  not
only  by  promoting  normalization  of  glycemic  levels  but  also
of  all  metabolic  aspects  of  diabetes.

Given  the  above,  this  systematic  review  aims  to  evaluate,
through  the  GRADE  system,11 the  quality  of  the  evidence  of
the  published  clinical  trials  investigating  the  effectiveness
of  resistance  exercise  when  compared  to  aerobic  exercise
on  clinical  and  metabolic  outcomes  in  adults  with  type  2  DM
who  did  not  use  insulin  therapy  during  the  studies.  In  addi-
tion,  this  review  aims  to  investigate  the  prescribed  exercise
protocols  with  respect  to  frequency,  intensity,  and  duration
to  guide  evidence-based  practice.

Methods

Data  sources  and  searches

For  this  systematic  review,  searches  were  conducted
in  the  electronic  databases  MEDLINE/PubMed  (1966  ---
April/2016),  CINAHL  (1981  ---  April/2016),  SPORTDiscus  (1985
---  April/2016),  LILACS  (1986  ---  April/2016),  and  SciELO  (1998
---  April/2016).  There  were  no  restrictions  to  language  or
time  of  publication,  and  the  search  strategies  for  each
database  (presented  on  the  Table  of  Appendix  A)  took  into
account  their  specific  descriptors  through  the  Medical  Sub-
ject  Headings  (MeSH),  CINAHL  Subject  Headings,  and  Health
Sciences  Descriptors  (DeCS).  In  addition,  we  screened  from
the  reference  lists  of  the  eligible  trials.

Study  selection
The  articles  selected  for  a  more  specific  analysis  included
randomized  controlled  clinical  trials  published  as  full
papers,  studies  that  involved  patients  with  type  2  DM  over
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9  years  old,  and  articles  which  compared  resistance  exer-
ise  against  aerobic  exercise  through  a structured  protocol
ith  detailed  description  of  both  modalities.

The  following  were  considered  as  primary  outcomes:
ong-term  glycemic  control  assessed  by  glycated  hemoglobin
HbA1c)  or  short-term  glycemic  control  assessed  through
ostprandial  or  fasting  blood  glucose  (FBG)  concentra-
ion;  cardiorespiratory  fitness  through  maximal  oxygen
onsumption  (VO2max);  and  body  mass  index  (BMI).  As  sec-
ndary  outcomes,  we  considered  blood  lipid  profile  [total
holesterol,  high-density  lipoprotein  cholesterol  (HDL),  low-
ensity  lipoprotein  cholesterol  (LDL),  triglycerides]  and  the
resence  of  adverse  effects  such  as  episodes  of  hypo-
lycemia,  muscle  fatigue,  and  mortality.

The  following  types  of  documents  were  excluded:  let-
ers,  editorials,  extended  abstracts,  studies  that  included
atients  with  ulceration,  skin  lesions  and/or  rheumatic  dis-
ase,  the  presence  of  chronic  conditions,  as  well  as  patients
ith  gestational  diabetes  and  type  1  DM.  Studies  which

nvolved  prior  or  on-going  insulin  therapy,  change  in  the
se  of  corticosteroids,  oral  hypoglycemic  drugs,  or  any  kind
f  hypoglycemic  diet  two  months  before  the  start  of  the
xercise  protocol  were  also  excluded.

ata  extraction  and  quality  assessment

he  searches,  data  collection,  and  content  analysis  of
he  selected  studies  were  performed  by  two  independent
eviewers  (CSN  and  KA),  and  the  differences  were  discussed
y  a third  evaluator  (SRAM)  using  an  eligibility  criteria  of

 previously  established  protocol  for  the  elaboration  of  the
ystematic  review.

The  quality  of  evidence  for  the  outcomes  HbA1,  VO2max,
MI,  total  cholesterol,  HDL,  LDL,  and  triglycerides  was
ssessed  using  the  GRADE  system  and  presented  through  the
ummary  of  Findings  Table  (Table  1).  The  GRADE  proposal
lassifies  the  level  of  evidence  as  high,  moderate,  low,  or
ery  low  considering  five  factors  that  can  affect  the  quality
f  the  evidence  of  the  outcomes  of  a  clinical  trial:  design,
isk  of  bias,  inconsistency,  indirectness,  and  imprecision.11

 review  of  the  evidence  for  each  factor  followed  the  sub-
equent  classification:  no  (no  reduction  in  points),  serious
reduction  of  1  point),  and  very  serious  (reduction  of  2
oints),12 being  scored  by  reviewers  according  to  the  inter-
erence  biases  detected  in  these  items.

For  the  specific  GRADE  item  ‘risk  of  bias’,  the  Cochrane
ollaboration’s  risk  of  bias  tool  was  used,  which  takes

nto  consideration  the  items:  randomization,  allocation  con-
ealment,  blinding,  loss  to  follow  up,  selective  outcome
eporting,  and  early  stopping  of  trials.  The  established
uidelines  to  assess  the  risk  of  bias  were  high,  low,  or
nclear.13 Risk  was  considered  high  when  the  item  was  not
ulfilled,  when  the  method  by  which  the  item  was  carried  out
as  not  reported,  or  when  the  method  was  not  valid.14 Low

isk  of  bias  was  considered  when  the  item  was  fulfilled  and
eported  inadequately,15 and  unclear  risk  of  bias  when  the
vailable  information  was  insufficient  for  a  high  or  low  risk

f  bias  account  is  made,  when  information  about  the  con-
uct  was  sufficient,  but  the  risk  of  bias  was  really  unknown,
r  when  the  analyzed  item  did  not  apply  to  the  study  in
uestion.16
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Table  1  Summary  of  findings.

Resistance  exercise  compared  to  aerobic  exercise  for  type  2  diabetes  mellitus
Patient  or  population:  Type  2  diabetes  mellitus
Setting: Resistance  exercise  compared  to  aerobic  without  insulin  therapy  in  patients  with  type  2  diabetes  mellitus
Intervention: Resistance  exercise
Comparison:  Aerobic  exercise

Outcomes  Anticipated  absolute  effects* (95%  CI)  Relative  effect
(95%  CI)

No.  of
participants
(studies)

Quality  of  the
evidence  (GRADE)

Comments

Risk  with  aerobic
exercise

Risk  with  resistance  exercise

HbA1c  The  mean  hbA1c  was  0  The  mean  hbA1c  in  the  intervention  group  was  0.1
higher (0.15  lower  to  0.34  higher)

---  276  (7  RCTs)  ⊕©©©
VERY  LOWa,b,c,d

VO2max The  mean  VO2max was  0  The  mean  VO2max in  the  intervention  group  was
2.86 lower  (3.9  lower  to  1.81  lower)

---  247  (5  RCTs)  ⊕©©©
VERY  LOWb,c,e,f

BMI  The  mean  BMI  was  0  The  mean  BMI  in  the  intervention  group  was  0.75
higher  (0.2  lower  to  1.69  higher)

---  293  (7  RCTs)  ⊕©©©
VERY  LOWa,b,c,g

HDL  The  mean  HDL  was  0  SD  The  mean  HDL  in  the  intervention  group  was  0.25
SD lower  (0.49  lower  to  0)

---  267  (6  RCTs)  ⊕©©©
VERY  LOWc,g,h,i

LDL  The  mean  LDL  was  0  The  mean  LDL  in  the  intervention  group  was  2.71
lower  (13.15  lower  to  7.73  higher)

---  248  (5  RCTs)  ⊕©©©
VERY  LOWb,c,g,j

Triglycerides  The  mean  triglycerides
was  0

The  mean  triglycerides  in  the  intervention  group
was 2.37  higher  (12.96  lower  to  17.7  higher)

---  267  (6  RCTs)  ⊕©©©
VERY  LOWc,d,k

Total  cholesterol  The  mean  total
cholesterol  was  0

The  mean  total  Cholesterol  in  the  intervention
group  was  4.43  lower  (14.74  lower  to  5.87  higher)

---  243  (5  RCTs)  ⊕©©©
VERY  LOWb,c,g,l
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Table  1  (Continued)

Outcomes  Anticipated  absolute  effects* (95%  CI) Relative  effect
(95%  CI)

No.  of
participants
(studies)

Quality  of  the
evidence  (GRADE)

Comments

Risk  with  aerobic
exercise

Risk  with  resistance  exercise

GRADE  Working  Group  grades  of  evidence
High  quality:  We  are  very  confident  that  the  true  effect  lies  close  to  that  of  the  estimate  of  the  effect
Moderate quality:  We  are  moderately  confident  in  the  effect  estimate:  The  true  effect  is  likely  to  be  close  to  the  estimate  of  the  effect,  but  there  is  a  possibility  that  it  is

substantially different
Low  quality:  Our  confidence  in  the  effect  estimate  is  limited:  The  true  effect  may  be  substantially  different  from  the  estimate  of  the  effect
Very low  quality:  We  have  very  little  confidence  in  the  effect  estimate:  The  true  effect  is  likely  to  be  substantially  different  from  the  estimate  of  effect.

CI, confidence interval; MD, mean difference.
* The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).
a The randomization was not described in four studies. The allocation concealment was not clear in five studies. There was  no blinding for the outcome assessment in four studies, no

blinding of participants and personnel in five studies, and incomplete outcome data in two studies. Final decision: we rated down one level for study limitation.
b Although homogeneity is observed in the statistical tests (p > 0.05 and I2 = 0%), the exercise protocols differ between the studies. Final decision: we rated down one level for study

limitation.
c The outcome is considered substitute. Final decision: we rated down one level for study limitation.
d The confidence interval reached the null effect. Final decision: we rated down one level for study limitation.
e The randomization was not described in two studies. The allocation concealment was not clear in three studies. There was no blinding for the outcome assessment in two studies, no

blinding of participants and personnel in five studies, and incomplete outcome data in two studies. Final decision: we rated down one level for study limitation.
f The sample size did not reach the optimal information size and the confidence interval did not reach the null effect. Final decision: we rated down one level for study limitation.
g The sample size did not reach the optimal information size and the confidence interval reached the null effect. Final decision: we rated down two levels for study limitation.
h The randomization was not described in three studies. The allocation concealment was not clear in four studies. There was no blinding for the outcome assessment in three studies,

no blinding of participants and personnel in four studies, and incomplete outcome data in one study. Final decision: we rated down one level for study limitation.
i The heterogeneity index was 57% and the exercise protocols differed between the studies. Final decision: we rated down two levels for study limitation.
j The randomization was not described in two studies. The allocation concealment was not clear in three studies. There was no blinding for the outcome assessment in two studies, no

blinding of participants and personnel in three studies, and incomplete outcome data in one study. Final decision: we rated down one level for study limitation.
k The randomization was not described in three studies. The allocation concealment was not clear in four studies. There was no blinding for the outcome assessment in three studies,

no blinding of participants and personnel in three studies, and incomplete outcome data in one study. Final decision: we rated down one level for study limitation.
l The randomization was not described in two studies. The allocation concealment was not clear in three studies. There was no blinding for the outcome assessment in two studies, no

blinding of participants and personnel in three studies, and incomplete outcome data in one study. Final decision: we rated down one level for study limitation.



4

D

T
M
N
2
a
o
o
o
2
w
i
g
fi
o
n
a

R

O
e
g

D
p
p
A
a
a
s
c
i
e

D

A
a
K
n
p
5
l
t
a
s
t

C

I
d
a
m
c
l
O

d
g

A

F
d
t
(
t
S
(
e
f
s

s
t
p
e
d
p
t
r
t
t
p
p

M

I
o
t
a
r
l
s
b
[
a
O
l
i
r

(
a
o
a
t
m
g
9

t
e

04  

ata  synthesis  and  analysis

he  statistical  analysis  was  performed  using  the  Review
anager  Software  (RevMan)  version  5.3  (Copenhagen:  The
ordic  Cochrane  Centre,  The  Cochrane  Collaboration,
014).  The  data  were  typed  independently  by  two  reviewers
nd  subsequently  compared.  A  meta-analysis  was  performed
f  all  primary  outcomes  and  most  of  the  pre-defined  sec-
ndary  ones.  A  subgroup  analysis  of  the  studies  was  carried
ut  according  to  the  duration  of  the  protocol,  from  eight  to
0  weeks  and  21---48  weeks.  The  homogeneity  of  the  studies
as  determined  through  the  test  of  heterogeneity.  Stud-

es  were  considered  homogeneous  when  p  assumed  a  value
reater  than  0.05  and  the  heterogeneity  index  (I2)  was  classi-
ed  as  low  (heterogeneity  values  up  to  30%).  A  meta-analysis
f  random  effect  was  used  considering  that  the  studies  were
ot  functionally  equivalent  and  that  the  effect  size  varied
cross  populations.

esults

f  the  1576  articles  found,  25  were  selected  for  full-text
valuation  and  of  those  only  16  clinical  trials17---32 were  eli-
ible  for  review  (Fig.  1).

One  article17 belonging  to  a  group  of  clinical  trials  called
iabetes  Aerobic  and  Resistance  Exercise  (DARE)  yielded  five
ublications,19,21,23,24,26 which  reported  results  of  different
arameters.  The  same  was  observed  between  the  studies  of
rora  et  al.18 and  Shenoy  et  al.,20 in  studies  by  Jorge  et  al.25

nd  De  Oliveira  et  al.,29 and  between  those  of  Bacchi  et  al.28

nd  Bacchi  et  al.32 As  they  used  basal  data  from  the  same
ample  and  the  same  methodology,  these  publications  were
onsidered  in  the  review  as  results  of  the  articles  that  orig-
nated  them.17,18,25,28 Thus,  of  the  16  papers  published,  only
ight17,18,22,25,27,28,30,31 studies  are  cited  in  the  final  review.

escription  of  studies

 total  of  336  diabetic  patients  of  both  genders  were  evalu-
ted.  The  studies  were  performed  in  Brazil,  Canada,  South
orea,  Greece,  India,  Iran,  Italy,  and  the  USA.  The  predomi-
ant  ethnicity  was  non-Hispanic  white.  The  studies  involved
articipants  with  an  average  age  per  group  between  48  and
8  years  and  time  of  diagnosis  of  diabetes  of  one  year  or
onger.  The  main  criteria  for  inclusion  consisted  of  seden-
ary  individuals  with  DM  type  2  for  more  than  six  months
nd  who  presented  HbA1c  between  6.5  and  11%.  The  rea-
ons  for  exclusion  and  more  details  about  the  features  of
he  studies  are  arranged  in  Table  2.

haracteristics  of  interventions

n  relation  to  the  aerobic  exercises,  walking  was  the  pre-
ominant  form,  followed  by  exercise  on  a  bike  ergometer
nd  cycle  ergometer.  While  in  the  resistance  exercises,  the

ost  widely  used  was  resistance  training  of  the  major  mus-

le  groups.  The  protocols  ranged  from  eight  to  48  weeks
asting  20---60  min/day,  two  to  five  times  per  week  (Table  3).
f  the  eight  studies  included,  one17 (published  in19,21,23,26)

i
2
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id  not  report  comparisons  between  resistance  and  aerobic
roups.

ssessment  of  risk  of  bias

our  studies  showed  increased  risk  of  bias18,22,25,31 for  not
escribing  the  process  of  randomization,  allocation,  and  if
here  was  blinding  of  participants,  trainers,  and  assessors
presented  in  the  Figure  of  Appendix  A).  Articles  related
o  the  same  group  as  represented  by  (1)  Arora  et  al.18 and
henoy  et  al.20;  (2)  Bacchi  et  al.28 and  Bacchi  et  al.32;
3)  Jorge  et  al.25 and  De  Oliveira  et  al.29; and  (4)  Sigal
t  al.17 (in  the  following  publications19,21,23,24,26)  only  dif-
ered  with  regard  to  the  bias  of  incomplete  results  and
elective  description.

Assessor  blinding  was  conducted  in  only  four
tudies17,27,28,30 (in  five  publications19,21,23,24,26).  As  for
he  bias  of  incomplete  data,  two  articles17,22 (in  one
ublication26)  did  not  describe  whether  there  were  losses  or
xclusions.  However,  those  that  did  report  incomplete  data
escribed  them  mostly  as  a  result  of  lack  of  attendance,
resence  of  negative  results  in  laboratory  and/or  diagnostic
ests,  time  constraints,  or  personal  reasons  not  favoring  the
isk  of  incomplete  data  bias.  None  of  the  authors  described
hat  they  performed  an  intention-to-treat  analysis,  and
his  was  not  observed  in  the  articles.  Another  prominent
oint  refers  to  the  sample  size  calculation,  which  was  not
erformed  in  any  of  the  included  studies.

easurement  of  outcomes

t  was  possible  to  perform  five  meta-analyses  involving  the
utcomes  HbA1c,  VO2max,  BMI,  HDL,  LDL,  triglycerides,  and
otal  cholesterol,  according  to  subgroups  (eight  to  20  weeks
nd  21---48  weeks)  proposed  in  the  Methods  section.  In
elation  to  glycated  hemoglobin  (HbA1c),  there  was  very
ow-quality  evidence  (downgraded  due  to  risk  of  bias,  incon-
istency,  indirectness,  and  imprecision)  of  lack  of  difference
etween  the  aerobic  and  resistance  groups  in  both  subgroups
seven  studies17,18,22,25,27,30,31; 276  adults;  difference  in  aver-
ge  %  of  0.10;  95%  CI:  −0.15  to  0.34;  random  effect]  (Fig.  2).
ne  study28 showed  the  mean  difference  between  the  base-

ine  and  final  values  for  each  group  with  the  confidence
nterval  (aerobic  group:  MD:  −0.4;  95%  CI:  −0.61  to  −0.18;
esistance  group:  MD:  −0.35;  95%  CI:  −0.59  to  −0.10).

Regarding  VO2max,  there  was  very  low  quality  evidence
downgraded  due  to  risk  of  bias,  inconsistency,  indirectness,
nd  imprecision)  of  an  increase  of  2.86  (ml/kg  min)  in  favor
f  resistance  exercise  [five  studies17,25,27,30,31;  247  adults;
verage  difference  in  ml/kg  min  of  −2.86;  95%  CI:  −3.90
o  −1.81;  random  effect]  (Fig.  2).  One  study28 showed  the
ean  difference  between  the  baseline  and  final  for  each

roup  with  the  confidence  interval  (aerobic  group:  MD:  4.0;
5%  CI:  2.7---5.3;  resistance  group:  MD:  2.1;  95%  CI:  0.6---3.5).

There  was  no  difference  in  relation  to  BMI  between
he  aerobic  and  resistance  groups,  from  very  low-quality
vidence  (downgraded  due  to  risk  of  bias,  inconsistency,

ndirectness,  and  imprecision)  [seven  studies17,18,22,25,27,30,31;
93  adults;  average  difference  in  kg/m2 0.75;  95%  CI:  −0.20
o  1.69;  random  effect]  (Fig.  2).  One  study28 showed  the
ean  difference  between  the  baseline  and  final  values  for
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Table  2  Characteristics  of  studies  eligible  for  review  in  chronological  order.

Study,  Year Country  Sample
Men:women
(ER/EA)

Age  (years) Time  of  diabetes
(years)

Inclusion  criteria Exclusion  criteria

Arora  et  al.18,
2009
Shenoy  et  al.20,
2009

India  10  Men:10  Women
(10/10)

GPR:  49.6  ±  5.2
GA:  52.2  ±  9.3

GPR:  5.4  ±  1.5
GA:  4.7  ±  1.7

Patients  with  type  2  diabetes  for
more than  6  months;  Sedentary;
not  having  performed  any  kind  of
strength  training  during  the  last
year;  not  making  use  of  insulin,
men  or  women  aged  40---70  years.

Individuals  with  subjective  or  objective
evidence  of  coronary  artery  disease;
uncontrolled  hypertension;  advanced
neuropathy  or  retinopathy;  serious
orthopedic/cardiovascular/respiratory
conditions  that  restrict  physical  activity.

Bacchi et  al.28,
2012
Bacchi  et  al.32,
2013

Italy  28  Men:12  Women
(20/20)

GR:  55.6  ±  1.7
GA:  57.2  ±  1.6

GR:  9.7  ±  1.7
GA:  10.7  ±  1.4

Patients  with  type  2  diabetes  for
at least  1  year;  aged  between  40
and 70  years,  HbA1c  between  6.5
and 9.0%,  and  BMI  between  24  and
36 kg/m2.  Subjects  had  to  be
untrained  on  the  basis  of  physical
activity,  1000  MET  min  per  week
by the  International  Physical
Activity  Questionnaire  (IPAQ).
Weight  had  to  remain  stable  for
about  2  months  before  the
program.

Individuals  with  moderate  to  severe
somatic  or  autonomous  neuropathy,
cardiovascular  disease,  proliferative  or
pre-proliferative  retinopathy  and  chronic
kidney  failure,  receiving  therapy  with
beta-blockers,  smokers  and  those  who  are
unable  to  execute  the  training  protocols.

Jorge et  al.25,
2011;
de  Oliveira
et al.29,  2012

Brazil  10  Men:14  Women
(12/12)

GR:  54.1  ±  8.9
GA:  52.1  ±  8.7

GR:  7.7  ±  3.9
GA:  5.45  ±  4.1

BMI  between  25  and  40  kg/m2;  age
between  30  and  70  years.

Individuals  on  insulin  therapy;  with  type  1
diabetes,  recent  infections,  liver  or  kidney
failure,  muscle  or  joint  disability,  active
coronary  artery  disease,  hypertension
(>160/100  mm  Hg),  heart  failure,  and  a
BMI  >  35  kg/m2,  using  corticosteroids  or
hormone  replacement  therapy  or
supplementation  with  antioxidants  or
conditions  that  impede  the  practice  of
physical  activity.

Kadoglou
et al.30,  2012

Greece  13  Men:31  Women
(23/21)

GR:  56.1  ±  5.3
GA:  58.3  ±  5.4

GR:  7  ±  2.9
GA:  7.6  ±  2.4

Overweight  or  obese  individuals
(BMI  ≥  25  kg/m2),  with  a  diagnosis
of  diabetes  >1  year  and  HbA1c
levels  [≥48  mmol/mol  (≥6.5%)].

Individuals  with  inflammatory  conditions,
autoimmune  diseases,  hypothyroidism,
osteoporosis,  liver  failure,  kidney  failure
(creatinine  >2.0  mg/dl),  diagnosed
cardiovascular  disease.  Use  of  intense
physical  activity  >2  h/week.
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Table  2  (Continued)

Study,  Year  Country  Sample
Men:women
(ER/EA)

Age  (years)  Time  of  diabetes
(years)

Inclusion  criteria  Exclusion  criteria

Ku  et  al.22,  2010  Korea  28  Women
(13/15)

GR:  55.7  ±  6.2
GA:  55.7  ±  7.0

GR:  5.7  ±  4.8
GA:  6.6  ±  5.3

Overweight  women  (>23  kg/m2)
with  type  2  diabetes  assisted  at
the Diabetes  Center  of  Eulji
Hospital,  Seoul,  Republic  of  Korea.

Individuals  on  insulin  therapy;  using
lipid-lowering  medications  or
thiazolidinedione;  kidney,  vascular,  and
liver  complications;  orthopedic  problems.

Moe et  al.27,
2011

USA  26  Men
(13/13)

GR:  57.8  ±  7.8
GA:  56.2  ±  8.3

GR:  4.8  ±  4.2
GA:  4.7  ±  3.8

Men  with  type  2  diabetes,  with  no
anti-diabetic  medication  other
than  metformin.

Presence  of  symptomatic  cardiovascular
disease,  uncontrolled  hypertension  and
physical  or  cognitive  impairment.
Individuals  who  regularly  participated  in
intensive  exercise  during  the  6  months
before  the  beginning  of  the  protocol.

Sigal et  al.17,
2007;  Jennings
et  al.19,  2009;
Gavin
et al.21,2010;
Larose
et  al.23,2010;
Reid
et  al.24,2010;
Larose  et  al.26,
2011

Canada  79  Men:45  Women
(64/60)

GR:  54.7  ±  7.5
GA:  53.9  ±  6.6

GR:  6.1  ±  4.7
GA:  5.1  ±  3.5

Patients  with  type  2  diabetes  for
more  than  6  months;  HbA1c  with
values  of  6.6---9.9%;  age  between
39 and  70  years.

Individuals  on  insulin  therapy;  practicing
20  min  or  more  of  exercise  two  or  more
times  per  week  or  some  resistance  training
in the  last  six  months;  changes  in  the  last
two  months  of  oral  hypoglycemic,
antihypertensive,  or  lipid-lowering
medication  or  changes  in  body  weight
(≥5%);  serum  creatinine  of  200  �mol/l  or
more  (≥2.26  mg/dl);  proteinuria  greater
than  1  g/d;  blood  pressure  greater  than
160/95  mmHg;  restriction  of  physical
activity  from  diseases;  presence  of  another
medical  condition  that  makes  participation
impractical.

Yavari et  al.31,
2012

Iran  30  all
(15/15)

GR:  51.5  ±  6.3
GA:  48.2  ±  9.2

>1  DM2  established  for  more  than
one  year;  using  oral  hypoglycemic
agents  (not  insulin);  previous
inactive  lifestyle;  level  of
A1c  <  11%.

Individuals  with  BMI  43,  age  of  more  than
70  years,  with  severe  retinopathy,
nephropathy  and  neuropathy,  history  of
severe  cerebrovascular  or  cardiovascular
disease  and  serious  musculoskeletal
problems  restricting  physical  activity.
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Table  3  Characteristics  of  exercise  protocols.

Study  Type  of  exercise Pre-training  phase Protocol Comments

Arora  et  al.18

Shenoy  et  al.20
Aerobic Walking  exercise

Frequency:  three  times  a  week
Duration  of  session:  30  min
Duration  of  protocol:  eight  weeks

Did  not  specify  the  speed  of
the  walk  and  exercise  intensity.

Progressive resistance 7  resistance  exercises  for  the  major  muscle  groups/session
Frequency:  twice  per  week
3 sets  of  10  repetitions/exercise
Initial  intensity:  60%  of  RM  1  progressing  to  up  to  100%  of  1  RM
Duration  of  protocol:  eight  weeks

Did  not  specify  the  interval
time  between  sets;  Did  not  cite
the  progression  of  intensity  of
exercises  throughout  the
program.

Bacchi et  al.28

Bacchi  et  al.32
Aerobic Cardiovascular  training  equipment

Frequency:  three  times  a  week
Session  duration:  60  min
Intensity:  60---65%  FC
Duration  of  protocol:  four  months

Did  not  specify  the  interval
between  sets.

Resistance Nine  resistance  exercises  for  the  major  muscle  groups/session;
Three sets  of  ten  repetitions
Frequency  of  three  times  per  week
Session  duration:  60  min
Intensity:  30---80%  of  1  RM  test
Duration  of  protocol:  four  months

Jorge et  al.25

de  Oliveira  et  al.29
Aerobic Exercise  bike

Frequency:  three  times  per  week
Session  duration:  60  min
Intensity:  HR  corresponding  to  lactate  threshold
Duration  of  protocol:  12  weeks

Did  not  specify  the  intensity  of
the exercise;  did  not  specify
number  of  sets  for  each
exercise,  number  of
repetitions  per  set  or  interval
between  sets.Resistance Seven  resistance  exercises  for  the  major  muscle  groups

Frequency  of  three  times  per  week
Session  duration:  60  min
Duration  of  protocol:  12  weeks

Kadoglou et  al.30 Aerobic Exercise  of  walking,  jogging  on  a  treadmill,  biking  or
gymnastics
Frequency:  four  times  week
Intensity:  60---75%  HRmax
Session  duration:  60  min
Duration  of  protocol:  six  months

Did  not  mention  the  interval
time  between  sets.
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Table  3  (Continued)

Study  Type  of  exercise  Pre-training  phase  Protocol  Comments

Resistance  Eight  different  resistance  exercises
Two  to  three  sets  of  eight  to  ten  repetitions/session
Frequency:  4  times  per  week
Intensity:  60---80%  of  1  RM
Duration  of  session:  up  to  60  min
Duration  of  protocol:  six  months

Ku et  al.22 Aerobic  Walking  exercise
Frequency:  five  times  per  week
Session  duration:  60  min
Intensity:  moderate  (3.6---5.2  METs)
Duration  of  protocol:  12  weeks

Did  not  mention  the  interval
time  between  sets.

Resistance Ten  different  resistance  exercises
Three  sets  of  15---20  repetitions
Resistance  exercises  with  elastic  bands  at  40---50%  maximum
capacity
Frequency:  five  times  per  week  (three  times  performed  at  the
hospital  gym  and  twice  at  home)
Duration  of  protocol:  12  weeks

Moe et  al.27 Aerobic  Cycle  ergometer
exercise;
Frequency:  three
times  per  week;
Until  being  able  to
exercise  for  45  min
at  75%  of  baseline
of  VO2max

Exercise  on  the  cycle  ergometer
Frequency:  two  to  five  times  per  week
Session  duration:  45  min
Intensity:  50---85%  of  baseline  of  VO2max

Duration  of  protocol:  12  weeks

Resistance  Resistance  exercises  in  five  machines
Three  sets  of  eight  repetitions  (one  to  three  min  between
sets)/machine
Frequency:  5  times  per  week  (three  times  performed  at  the
hospital  gym  and  twice  at  home)
Intensity:  60%  baseline  1---2.5  kg
Duration  of  protocol:  12  weeks
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Table  3  (Continued)

Study  Type  of  exercise Pre-training  phase  Protocol  Comments

Sigal  et  al.17;
Jennings  et  al.19;
Gavin  et  al.21;  Larose
et al.23;  Reid  et  al.24;
Larose  et  al.26.

Aerobic  Aerobic  exercise
on a  treadmill  or
cycle  ergometer
15  to
20 min/session
Intensity  of  60%
HRmax
Frequency  of
three  times  per
week
Duration  of  four
weeks

Aerobic  exercise  on  a  treadmill  or  cycle  ergometer
Frequency:  three  times  per  week
Session  duration:  45  min
Intensity  of  75%  of  HRmax
Duration  of  protocol:  22  weeks

Resistance Seven  resistance
exercises
performed  on
machines
In the  first  two
weeks  ---  one  sets
of  each  exercise
In the  3rd  and  4th
weeks  --- two  sets
of  each  exercise
Frequency  of
twice  per  week

Seven  resistance  exercises  performed  on  machines
Three  sets  for  each  exercise
Frequency:  twice  per  week
The  amount  of  load  for  each  exercise  increased  while  the
number  of  reps  decreased  to  a  maximum  of  eight  repetitions
Duration  of  a  single  exercise  set:  from  30  to  60  s,  with  an
interval  of  2---3  min  between  sets
Session  duration:  45  min  with  15---20  min  of  active  exercise
Duration  of  protocol:  22  weeks

Yavari et  al.31 Aerobic Exercise  on  a  treadmill,  elliptical  machine,  or  exercise  bike
Frequency:  two  to  three  times  per  week
Duration  of  the  session:  20---60  min
Intensity:  60---75%  HRmax
Duration  of  protocol:  12  months

Resistance  Ten  resistance  exercises  for  upper  limbs  and  lower  limbs
Three sets  of  eight  to  ten  repetitions/session
90---120  s  interval  between  sets
Frequency:  two  to  three  times  per  week
Intensity:  60---80%  of  1  RM
Session  duration:  60  min
Duration  of  protocol:  12  months
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ach  group  with  the  confidence  interval  (aerobic  group:  MD:
0.76;  95%  CI:  −1.1  to  −0.4;  resistance  group:  MD:  −0.54;
5%  CI:  −0.85  to  −0.22).

HDL  values  did  not  differ  between  the  aerobic  and
esistance  groups,  from  very  low-quality  evidence  (down-
raded  due  to  risk  of  bias,  inconsistency,  indirectness,  and
mprecision)  [five  studies17,18,25,27,30,31;  267  adults;  average
ifference  in  ml/kg  min  of  −0.36;  95%  CI:  −0.78  to  0.05;
andom  effect]  (Fig.  2).  One  study28 showed  the  mean  dif-
erence  between  the  baseline  and  final  values  for  each  group
ith  the  confidence  interval  (aerobic  group:  MD:  2.9;  95%
I:  −0.28  to  6.1;  resistance  group:  MD:  1.3;  95%  CI:  −1.1  to
.8).

With  regard  to  LDL  values,  there  was  very  low-quality
vidence  (downgraded  due  to  risk  of  bias,  inconsistency,
ndirectness,  and  imprecision)  of  no  difference  between
erobic  and  resistance  groups  [five  studies17,25,27,30,31; 248
dults;  average  difference  in  mg/dl  of  −2.71;  95%  CI:  −13.15
o  7.73;  random  effect]  (Fig.  2).  One  study28 showed  the
ean  difference  between  the  baseline  and  final  values  for

ach  group  with  the  confidence  interval  (aerobic  group:  MD:
.8;  95%  CI:  −9.9  to  13.5;  resistance  group:  MD:  2.3;  95%  CI:
4.5  to  9.2).

The  rate  of  triglycerides,  from  a  very  low-quality  evi-
ence  (downgraded  due  to  risk  of  bias,  inconsistency,
ndirectness,  and  imprecision),  did  not  differ  between  the

erobic  and  resistance  groups  [six  studies17,18,25,27,30,31;  267
dults;  average  difference  in  mg/dl  of  2.37;  95%  CI:  −12.96
o  17.70;  random  effect]  (Fig.  2).  One  study28 showed  the
ean  difference  between  the  baseline  and  final  for  each

D

T
c

roup  with  the  confidence  interval  (aerobic  group:  MD:
27.8;  95%  CI:  −57.5  to  1.7;  resistance  group:  MD:  −23.9;
5%  CI:  −49.5  to  1.6).

As  for  total  cholesterol,  there  was  very  low-quality
vidence  (downgraded  due  to  risk  of  bias,  inconsistency,
ndirectness  and  imprecision)  of  no  difference  between  the
roups  [five  studies17,18,27,30,31;  243  adults;  mean  difference
n  mg/dl  of  −4.43;  95%  CI:  −14.74  to  5.87;  random  effect]
Fig.  2).  One  study28 showed  the  mean  difference  between
he  baseline  and  final  values  for  each  group  with  the  confi-
ence  interval  (aerobic  group:  MD:  −0.8;  95%  CI:  −15.8  to
4.1;  resistance  group:  MD:  −0.7;  95%  CI:  −8.5  to  7.1).

For  all  the  outcomes  mentioned  above,  one  study28 was
ot  included  in  the  meta-analysis  because  it  reported  the
ata  by  mean  change  and  confidence  interval.  It  was  not  pos-
ible  to  calculate  the  standard  deviation  of  the  final  values
ecause  the  sample  size  varied  from  the  baseline.

Only  five  studies17,27,28,30,31 mentioned  the  presence  of
dverse  effects  during  the  design  of  the  study.  Sigal
t  al.17 did  not  report  such  effects.  However,  the  others
eported  transient  hypoglycemia  during  physical  training,
ypoglycemic  events,  musculoskeletal  pain,  and  need  for
nsulin  therapy  during  the  study.  Only  one  of  the  studies17

eported  that  the  data  were  not  different  between  the
roups  (RR  =  0.94;  95%  CI:  0.25---3.58).
iscussion

his  meta-analysis  rated  the  quality  of  evidence  of  the  out-
omes  according  to  the  GRADE  system.  Therefore,  from  a
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very  low  quality  of  evidence,  the  results  of  this  systematic
review  indicate  that  the  evidence  regarding  the  effective-
ness  of  resistance  exercise  compared  to  aerobic  without
insulin  therapy  in  patients  with  type  2  DM  showed  no  differ-
ence  in  values  of  HbA1c,  BMI,  HDL,  LDL,  total  cholesterol,
and  triglycerides.  However,  there  was  an  increase  in  VO2max,
favoring  patients  who  performed  resistance  exercise.
This  positive  result  for  VO2 in  the  patients  who  did  resis-
tance  exercise  corroborates  the  hypothesis  that  variations  in
VO2 tend  to  be  associated  with  the  intensity  of  exercise.33
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Test for overall effect: Z = 2.10 (P = 0.4)

Test for overall effect: Z = 0.77 (P = 0.44)
Test for subgroup differences: Chi2 = 0.11, df = 1 (P = 0.74), l2  = 0%

Heterogeneity: Tau2  = 0.00; Chi2  = 2.08, df = 4 (P = 0.72); I2  = 0%
Test for overall effect: Z= 5.33 (P < 0.00001)
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1.1.2 Duration ofthe protocol- 21 to 48 weeks
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Sigal et al. [17]
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Subtotal (95% CI)
Heterogeneity: Tau2  = 0.00; Chi2  = 0.72, df = 2 (P = 0.70); I2= 0%
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Figure  2  Meta-analysis  graph  (forest  plot)  for  comparative  analys
(E), triglyceride  levels  (F),  and  total  cholesterol  levels  (G)  after  resi
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his  is  due  to  a  series  of  circulatory  adjustments  in  response
o  an  increase  in  cardiac  demand,  which  contributes  to
reater  transport  of  O2 and  an  increase  in  its  use  at  the  level
f  the  skeletal  muscle.31,34 However,  given  that  this  evidence
s  from  very  low-quality  evidence,  the  interpretation  should
e  analyzed  with  caution.

It  is  worth  pointing  out  that,  in  four  studies,18,22,25,31 most

f  the  items  were  compromised  since  no  allocation  con-
ealment  or  masking  was  described,  in  addition  to  failing
o  perform  adequate  randomization,  which  can  affect  the
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Resistance  exercise  in  patients  with  diabetes  

findings.35 In  addition,  some  studies  showed  attrition  bias,
which  may  also  overestimate  the  treatment.  Intention-to-
treat  analysis  was  not  mentioned  in  any  of  the  articles.  Its
presence  maintains  the  similarity  of  the  allocated  groups,
and  its  absence  may  overestimate  the  clinical  effect  of
treatment.36 One  of  these  studies22 reported  in  its  conclu-
sion  that,  during  the  process  of  randomization,  patients  with
better  insulin  sensitivity  tended  to  be  assigned  to  the  aero-
bic  group,  possibly  influencing  the  results  by  methodological
negligence  that  caused  a  selection  bias.

On  the  other  hand,  in  studies  using  exercise  as  the
intervention,  the  blinding  of  participants  and  trainers  is
unfeasible,  which  characterizes  a  bias  of  conduction  and
execution,  but  it  could  be  minimized  by  the  blinding  of  the
evaluators.  However,  this  procedure  was  only  carried  out  in
four  studies.17,27,28,30

It  should  be  noted  that,  in  addition  to  all  the  bias
detected,  only  one  study17 presented  sample  size  calcu-
lation.  Therefore,  it  is  questionable  whether  there  was
enough  sample  power  in  the  other  studies  to  reveal  differ-
ences  between  the  results.  However,  this  study17 mentioned
that  it  was  not  designed  to  compare  the  aerobic  and
resistance  groups  and  reported  the  need  for  a  larger
sample,  which  highlights  the  low  sample  power  of  this
population.

Another  point  of  emphasis  is  the  pre-training  stage
established  in  the  studies  of  the  DARE  group.17 As  this
group  established  a  previous  training  of  four  weeks  of
aerobic  exercise  for  all  participants  of  the  test,  this
may  have  promoted  a  pre-screening  of  participants,  gen-
erating  a  selection  bias.  Because  only  participants  with
the  best  performance  attributes  were  selected  to  enter
the  final  study  sample,  the  data  may  not  reflect  reli-
able  results,  making  an  extrapolation  to  clinical  practice
difficult.

In  relation  to  the  other  outcomes,  it  would  be  expected
that  resistance  exercise,  when  compared  to  aerobic  exer-
cise,  would  significantly  lower  HbA1c  values,  because
resistance  training  causes  a  greater  absorption  of  glucose  at
the  cellular  level,  thereby  reducing  hyperglycemia37---39 and
additionally  an  increase  in  the  BMI  values  due  to  increased

40
lean  body  mass. Furthermore,  resistance  exercise  would
be  expected  to  lower  the  risk  of  abnormalities  related  to
lipid  profile  through  HDL,  LDL,  total  cholesterol,  and  trigly-
cerides  that  are  associated  with  the  metabolic  syndrome.5,40

A

S

Table  A1  Search  strategies  used  for  MEDLINE/Pubmed,  CINAHL,  

Databases  Search  strategies

MEDLINE/Pubmed  ((((‘‘Diabetes  Mellitus’’[Me
(((‘‘Rheumatic  Diseases’’[M
activated:  Clinical  Trial,  Hu

CINAHL ‘‘Diabetes  Mellitus,  Type  2’
Training’’  AND  ‘‘Aerobic  Ex
‘‘Ulcer’’ OR  ‘‘Foot  Ulcer’’  

LILACS and  SciELO  ‘‘Diabetes  Mellitus’’  AND  ‘‘
OR ‘‘Ulcer’’  OR  ‘‘Skin’’)

SPORTDiscus  ‘‘Type  2  Diabetes’’  AND  ‘‘T
‘‘Skin’’)
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owever,  such  results  were  not  observed,  possibly  due  to  the
ias  found  among  the  studies  as  mentioned  above.

Regarding  the  protocols  used  in  the  studies,  there  was
ariation  in  some  parameters,  however  most  studies  used  a
uration  between  eight  to  20  and  21---48  weeks.  The  aer-
bic  protocols  included  walking  or  cycling  exercises  at  a
requency  of  three  to  five  times  per  week  with  30  sessions
asting  45  or  60  min  each.  The  resistance  exercise  protocols
ad  a  frequency  of  two,  three  or  five  times  per  week  with
5-  or  60-min  sessions.  Furthermore,  the  limited  number  of
tudies  did  not  allow  a  sensitivity  analysis  or  meta-regression
o  assess  the  possibility  of  dose-response  effects  of  exercise.

onclusion

ased  on  very  low-quality  of  evidence,  resistance  exercise,
ompared  to  aerobic  exercise  in  protocols  with  duration
onger  than  12  weeks,  appears  to  be  effective  in  promot-
ng  an  increase  in  VO2max in  diabetic  patients.  However,  the
ffectiveness  of  this  type  of  exercise  in  glycemic  control
HbA1c)  and  lipid  profile  (HDL,  LDL,  total  cholesterol,  tri-
lycerides)  is  still  inconclusive.  It  is  expected  that  future
rials  in  this  area  have  an  appropriate  sample  power,  ran-
omization  and  allocation  concealment,  and  standardized
rotocols.  Moreover,  it  is  important  to  ascertain  the  pos-
ible  adverse  effects  and  monitor  long-term  post-training
utcomes.
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ee  Table  A1  and  Fig.  A1.

SPORTDiscus,  LILACS,  SciELO.

sh])  AND  ‘‘Exercise’’[Mesh])  AND  ‘‘Adult’’[Mesh]))  NOT
esh])  OR  ‘‘Ulcer’’[Mesh])  OR  ‘‘Skin’’[Mesh])  Filters
mans.
’  AND  ‘‘Diabetes  Mellitus’’  AND  ‘‘Exercise’’  AND  ‘‘Resistance
ercises’’  AND  ‘‘Human’’  NOT  (‘‘Rheumatic  Diseases’’  OR
OR  ‘‘Skin’’)
Exercise’’  AND  ‘‘Adult’’  AND  NOT  (‘‘Rheumatic  diseases’’

raining’’  NOT  (‘‘Rheumatic  diseases’’  OR  ‘‘Ulcer’’  OR
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Figure  A1  Summary  of  the  risk  of  bias:  judgments  of  the
a
i

R

uthors  of  the  review  on  each  risk  of  bias  for  each  item  included
n the  study.

eferences

1. International Diabetes Federation (IDF). Diabetes Atlas
Sixth Edition Update. Brussels, Belgium: International
Diabetes Federation; 2014. Available in: http://www.idf.
org/worlddiabetesday/toolkit/gp/facts-figures [accessed
14.07.15].

2. Albright A, Franz M, Hornsby G, et al. Exercise and type 2
diabetes. Med Sci Sports Exerc. 2000;32(7):1345---1360.

3. Robinson CC, Barreto RPG, Sbruzzi G, Plentz RDM. The effects
of whole body vibration in patients with type 2 diabetes: a
systematic review and meta-analysis of randomized controlled
trials. Braz J Phys Ther. 2016;20(1):4---14.

4. Boule NG, Haddad E, Kenny GP, Wells GA, Sigal RJ. Effects of
exercise on glycemic control and body mass in type 2 diabetes
mellitus: a meta-analysis of controlled clinical trials. JAMA.
2001;286:1218---1227.

5. Castaneda C, Layne JE, Munoz-Orians L, et al. A random-

ized controlled trial of resistance exercise training to improve
glycemic control in older adults with type 2 diabetes. Diabetes
Care. 2002;25:2335---2341.
C.  Nery  et  al.

6. Cauza E, Hanusch-Enserer U, Strasser B, et al. The relative
benefits of endurance and strength training on the metabolic
factors and muscle function of people with type 2 diabetes
mellitus. Arch Phys Med Rehabil. 2005;86:1527---1533.

7. Snowling NJ, Hopkins WG. Effects of different modes of
exercise training on glucose control and risk factors for
complications in type 2 diabetic patients: a meta-analysis. Dia-
betes Care. 2006;29:2518---2527.

8. Thomas DE, Elliott EJ, Naughton GA. Exercise for type 2 dia-
betes mellitus. Cochrane Database Syst Rev. 2006;3:CD002968.

9. Toledo F, Menshikova EV, Ritov VB, et al. Effects of physical
activity and weight loss on skeletal muscle mitochondria and
relationship with glucose control in type 2 diabetes. Diabetes.
2007;56:2142---2147.

10. Yang Z, Scott CA, Mao C, Tang J, Farmer AJ. Resistance exercise
versus aerobic exercise for type 2 diabetes: a systematic review
and meta-analysis. Sports Med. 2014;44(4):487---499.

11. Balshem H, Helfand M, Schünemann HJ, et al. GRADE guide-
lines: 3. Rating the quality of evidence. J Clin Epidemiol.
2011;64(4):401---406.

12. Guyatt GH, Oxman AD, Vist GE, et al. GRADE: an emerging
consensus on rating quality of evidence and strength of recom-
mendations. BMJ. 2008;336:924---926.

13. Higgins JPT, Altman DG, Gøtzsche PC, et al. The Cochrane col-
laboration’s tool for assessing risk of bias in randomised trials.
BMJ. 2011;343(October):d5928.

14. Ferreira CA, Loureiro CAS, Saconato H, Atallah A. Validity of
Qualis database as a predictor of evidence hierarchy and risk of
bias in randomized controlled trials: a case study in dentistry.
Clinics (São Paulo, Brazil).  2011;66(2):337---342.

15. Wolfe F, Smythe HA, Yunus MB, et al. The American College of
Rheumatology 1990 criteria for the classification of fibromyal-
gia. Arthritis Rheum.  1990;33(2):160---172.

16. Schünemann HJ, Guyatt GH. Commentary --- goodbye M(C)ID!
Hello MID, where do you come from? Health Serv Res.
2005;40(2):593---597.

17. Sigal RJ, Kenny GP, Boulé NG, et al. Effects of aerobic train-
ing, resistance training, or both on glycemic control in type 2
diabetes. Ann Intern Med. 2007;147:357---369.

18. Arora E, Shenoy S, Sandhu JS. Effects of resistance training on
metabolic profile of adults with type 2 diabetes. Indian J Med
Res. 2009;129:515---519.

19. Jennings AE, Alberga A, Sigal RJ, Jay O, Boulé NG, Kenny GP.
The effect of exercise training on resting metabolic rate in type
2 diabetes mellitus. Med Sci Sports Exerc. 2009;41:1558---1565.

20. Shenoy S, Arora E, Jaspal S. Effects of progressive resistance
training and aerobic exercise on type 2 diabetics in Indian pop-
ulation. Int J Diabetes Metab.  2009;17:27---30.

21. Gavin C, Sigal RJ, Cousins M, et al. Resistance exercise but
not aerobic exercise lowers remnant-like lipoprotein particle
cholesterol in type 2 diabetes: a randomized controlled trial.
Atherosclerosis. 2010;213:552---557.

22. Ku YH, Han KA, Ahn H, et al. Resistance exercise did not
alter intramuscular adipose tissue but reduced retinol-binding
protein-4 concentration in individuals with type 2 diabetes mel-
litus. J Int Med Res. 2010;38:782---791.

23. Larose J, Sigal RJ, Boulé NG, et al. Effect of exercise training
on physical fitness in type ii diabetes mellitus. Med Sci Sports
Exerc. 2010;42(8):1439---1447.

24. Reid RD, Tulloch HE, Sigal RJ, et al. Effects of aerobic exercise,
resistance exercise or both, on patient-reported health status
and well-being in type 2 diabetes mellitus: a randomised trial.
Diabetologia. 2010;53:632---640.

25. Jorge ML, de Oliveira VN, Resende NM, et al. The effects of
aerobic, resistance, and combined exercise on metabolic con-

trol, inflammatory markers, adipocytokines, and muscle insulin
signaling in patients with type 2 diabetes mellitus. Metab Clin
Exp. 2011;60:1244---1252.

http://www.idf.org/worlddiabetesday/toolkit/gp/facts-figures
http://www.idf.org/worlddiabetesday/toolkit/gp/facts-figures
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0210
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0210
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0210
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0210
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0210
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0210
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0210
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0210
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0210
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0210
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0210
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0210
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0210
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0210
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0210
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0210
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0210
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0210
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0210
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0210
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0210
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0210
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0210
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0215
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0215
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0215
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0215
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0215
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0215
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0215
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0215
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0215
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0215
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0215
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0215
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0215
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0215
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0215
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0215
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0215
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0215
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0215
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0215
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0215
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0215
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0215
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0215
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0215
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0215
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0215
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0215
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0215
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0215
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0215
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0215
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0215
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0215
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0215
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0215
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0215
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0215
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0215
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0215
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0220
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0220
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0220
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0220
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0220
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0220
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0220
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0220
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0220
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0220
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0220
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0220
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0220
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0220
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0220
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0220
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0220
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0220
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0220
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0220
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0220
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0220
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0220
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0220
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0220
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0220
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0220
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0220
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0220
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0220
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0220
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0220
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0220
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0220
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0220
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0220
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0220
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0220
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0220
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0220
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0225
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0225
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0225
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0225
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0225
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0225
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0225
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0225
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0225
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0225
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0225
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0225
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0225
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0225
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0225
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0225
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0225
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0225
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0225
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0225
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0225
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0225
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0225
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0225
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0225
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0225
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0225
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0225
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0225
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0225
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0225
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0225
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0225
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0225
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0225
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0225
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0230
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0230
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0230
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0230
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0230
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0230
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0230
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0230
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0230
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0230
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0230
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0230
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0230
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0230
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0230
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0230
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0230
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0230
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0230
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0230
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0230
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0230
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0230
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0230
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0230
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0230
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0230
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0230
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0230
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0230
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0230
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0230
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0230
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0230
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0230
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0230
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0230
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0230
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0230
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0230
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0235
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0235
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0235
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0235
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0235
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0235
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0235
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0235
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0235
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0235
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0235
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0235
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0235
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0235
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0235
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0235
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0235
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0235
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0235
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0235
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0235
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0235
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0235
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0235
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0235
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0235
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0235
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0235
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0235
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0235
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0235
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0235
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0235
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0235
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0235
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0240
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0240
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0240
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0240
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0240
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0240
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0240
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0240
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0240
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0240
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0240
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0240
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0240
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0240
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0240
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0240
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0240
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0240
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0240
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0245
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0245
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0245
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0245
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0245
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0245
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0245
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0245
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0245
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0245
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0245
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0245
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0245
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0245
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0245
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0245
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0245
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0245
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0245
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0245
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0245
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0245
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0245
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0245
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0245
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0245
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0245
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0245
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0245
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0245
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0245
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0245
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0245
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0245
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0245
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0245
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0245
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0245
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0250
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0250
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0250
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0250
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0250
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0250
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0250
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0250
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0250
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0250
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0250
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0250
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0250
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0250
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0250
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0250
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0250
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0250
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0250
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0250
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0250
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0250
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0250
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0250
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0250
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0250
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0250
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0250
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0250
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0250
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0250
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0250
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0250
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0250
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0250
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0255
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0255
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0255
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0255
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0255
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0255
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0255
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0255
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0255
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0255
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0255
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0255
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0255
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0255
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0255
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0255
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0255
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0255
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0255
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0255
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0255
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0255
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0255
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0255
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0255
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0255
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0260
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0260
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0260
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0260
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0260
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0260
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0260
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0260
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0260
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0260
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0260
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0260
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0260
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0260
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0260
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0260
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0260
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0260
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0260
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0260
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0260
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0260
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0260
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0260
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0260
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0260
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0260
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0260
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0260
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0260
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0265
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0265
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0265
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0265
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0265
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0265
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0265
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0265
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0265
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0265
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0265
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0265
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0265
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0265
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0265
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0265
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0265
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0265
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0265
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0265
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0265
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0265
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0265
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0265
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0265
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0265
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0270
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0270
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0270
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0270
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0270
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0270
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0270
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0270
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0270
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0270
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0270
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0270
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0270
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0270
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0270
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0270
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0270
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0270
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0270
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0270
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0270
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0270
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0270
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0270
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0270
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0270
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0270
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0270
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0270
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0270
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0270
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0270
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0270
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0270
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0270
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0270
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0270
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0270
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0270
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0270
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0270
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0270
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0270
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0275
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0275
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0275
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0275
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0275
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0275
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0275
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0275
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0275
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0275
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0275
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0275
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0275
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0275
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0275
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0275
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0275
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0275
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0275
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0275
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0275
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0275
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0275
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0275
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0275
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0275
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0275
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0275
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0275
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0275
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0275
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0275
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0280
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0280
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0280
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0280
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0280
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0280
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0280
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0280
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0280
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0280
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0280
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0280
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0280
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0280
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0280
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0280
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0280
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0280
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0280
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0280
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0280
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0280
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0280
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0280
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0280
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0280
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0285
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0285
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0285
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0285
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0285
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0285
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0285
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0285
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0285
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0285
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0285
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0285
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0285
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0285
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0285
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0285
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0285
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0285
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0285
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0285
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0285
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0285
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0285
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0285
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0285
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0285
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0285
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0285
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0285
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0285
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0285
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0285
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0285
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0285
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0285
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0290
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0290
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0290
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0290
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0290
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0290
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0290
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0290
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0290
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0290
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0290
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0290
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0290
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0290
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0290
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0290
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0290
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0290
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0290
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0290
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0290
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0290
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0290
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0290
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0290
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0290
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0290
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0290
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0290
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0295
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0295
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0295
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0295
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0295
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0295
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0295
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0295
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0295
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0295
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0295
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0295
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0295
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0295
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0295
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0295
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0295
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0295
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0295
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0295
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0295
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0295
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0295
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0295
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0295
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0295
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0295
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0295
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0295
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0295
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0295
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0295
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0295
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0295
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0295
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0295
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0295
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0295
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0300
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0300
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0300
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0300
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0300
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0300
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0300
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0300
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0300
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0300
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0300
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0300
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0300
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0300
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0300
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0300
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0300
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0300
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0300
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0300
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0300
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0300
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0300
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0300
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0300
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0300
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0300
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0300
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0300
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0300
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0300
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0300
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0305
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0305
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0305
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0305
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0305
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0305
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0305
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0305
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0305
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0305
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0305
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0305
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0305
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0305
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0305
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0305
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0305
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0305
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0305
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0305
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0305
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0305
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0305
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0305
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0305
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0305
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0305
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0305
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0305
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0305
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0305
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0305
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0305
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0305
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0305
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0310
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0310
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0310
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0310
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0310
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0310
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0310
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0310
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0310
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0310
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0310
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0310
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0310
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0310
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0310
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0310
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0310
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0310
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0310
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0310
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0310
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0310
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0310
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0310
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0310
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0310
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0310
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0310
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0310
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0310
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0310
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0310
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0310
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0310
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0310
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0310
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0310
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0310
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0310
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0310
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0310
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0315
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0315
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0315
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0315
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0315
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0315
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0315
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0315
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0315
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0315
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0315
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0315
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0315
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0315
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0315
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0315
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0315
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0315
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0315
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0315
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0315
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0315
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0315
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0315
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0315
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0315
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0315
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0315
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0315
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0315
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0320
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0320
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0320
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0320
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0320
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0320
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0320
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0320
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0320
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0320
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0320
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0320
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0320
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0320
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0320
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0320
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0320
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0320
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0320
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0320
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0320
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0320
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0320
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0320
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0320
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0320
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0320
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0320
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0320
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0320
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0320
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0320
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0320
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0320
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0320
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0320
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0320
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0320
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0320
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0325
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0325
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0325
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0325
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0325
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0325
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0325
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0325
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0325
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0325
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0325
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0325
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0325
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0325
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0325
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0325
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0325
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0325
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0325
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0325
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0325
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0325
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0325
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0325
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0325
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0325
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0325
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0325
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0325
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0325
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0325
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0325
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0325
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0325
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0325
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0325
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0325
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0325
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0325
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0325
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0325
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0325
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0325
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0325
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0325


Resistance  exercise  in  patients  with  diabetes  

26. Larose J, Sigal RJ, Khandwala F, Prud’homme D, Boulé
NG, Kenny GP. Associations between physical fitness and
HbA1c in type 2 diabetes mellitus. Diabetologia. 2011;54:
93---102.

27. Moe B, Augestad LB, Åsvold BO, Flanders WD. Effects of aerobic
versus resistance training on glycaemic control in men with
type 2 diabetes. Eur J Sport Sci.  2011;11(5):365---374.

28. Bacchi E, Negri C, Zanolin ME, et al. Metabolic effects of aero-
bic training and resistance training in type 2 diabetic subjects a
randomized controlled trial (the RAED2 study). Diabetes Care.
2012;35(4):676---682.

29. De Oliveira VN, Bessa A, Jorge ML, et al. The effect of different
training programs on antioxidant status, oxidative stress, and
metabolic control in type 2 diabetes. Appl Physiol Nutr Metab.
2012;37(2):334---344.

30. Kadoglou NPE, Fotiadis G, Kapelouzou A, et al. The dif-
ferential anti-inflammatory effects of exercise modalities
and their association with early carotid atherosclerosis pro-
gression in patients with type 2 diabetes. Diabet Med.
2013;30(2):e41---e50.

31. Yavari A, Najafipoor F, Aliasgarzadeh A, Niafar M, Mobasseri
M. Effect of aerobic exercise, resistance training or combined
training on glycaemic control and cardiovascular risk factors in
patients with type 2 diabetes. Biol Sport. 2012;29(2):135.
32. Bacchi E, Negri C, Targher G, et al. Both resistance training
and aerobic training reduce hepatic fat content in type 2 dia-
betic subjects with nonalcoholic fatty liver disease (the RAED2
Randomized Trial). Hepatology. 2013;58(4):1287---1295.
415

33. Mourier A, Gautier JF, De Kerviler E, et al. Mobilization of
visceral adipose tissue related to the improvement in insulin
sensitivity in response to physical training in NIDDM. Effects
of branched-chain amino acid supplements. Diabetes Care.
1997;20:385---391.

34. Roy MT, Peterson HR, Snider HL, et al. Autonomic influence on
cardiovascular performance in diabetic subjects. Am J Med.
1989;87.

35. Cummings SR, Grady D, Hulley SB. Delineando um experimento:
ensaios clínicos I. In: Hulley SB, Cummings SR, Browner WS,
Grady D, Hearst N, Newman TB, eds. Delineando a pesquisa
clínica. Uma abordagem epidemiológica. 2a Ed. São Paulo: Edi-
tora ARTMED; 1998:165---179.

36. Soares I, Carneiro AV. A análise de intenção de tratar em ensaios
clínicos: princípios e importância prática. Rev Port Cardiol.
2002;21(10):1191---1198.

37. Cartee GD. Influence of age on skeletal muscle glucose
transport and glycogen metabolism. Med Sci Sports Exerc.
1994;26:577---585.

38. Hurley B, Hagberg JM. Optimizing health in older persons: aer-
obic or strength training? Exerc Sport Sci Rev. 1998;26:61---89.

39. Eves ND, Plotnikoff RC. Resistance training and type 2 diabetes:
considerations for implementation at the population level. Dia-
betes Care. 2006;29:1933---1941.
40. Ford ES, Giles WH, Dietz WH. Prevalence of the metabolic
syndrome among U.S. adults: findings from the third
National Health and Nutrition Examination Survey. JAMA.
2002;287:356---359.

http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0330
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0330
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0330
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0330
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0330
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0330
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0330
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0330
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0330
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0330
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0330
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0330
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0330
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0330
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0330
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0330
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0330
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0330
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0330
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0330
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0330
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0330
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0330
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0330
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0330
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0330
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0330
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0330
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0330
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0330
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0330
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0330
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0330
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0330
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0330
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0335
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0335
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0335
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0335
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0335
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0335
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0335
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0335
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0335
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0335
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0335
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0335
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0335
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0335
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0335
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0335
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0335
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0335
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0335
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0335
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0335
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0335
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0335
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0335
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0335
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0335
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0335
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0335
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0335
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0335
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0335
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0335
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0335
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0340
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0340
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0340
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0340
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0340
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0340
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0340
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0340
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0340
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0340
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0340
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0340
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0340
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0340
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0340
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0340
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0340
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0340
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0340
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0340
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0340
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0340
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0340
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0340
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0340
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0340
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0340
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0340
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0340
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0340
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0340
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0340
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0340
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0340
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0340
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0340
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0340
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0345
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0345
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0345
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0345
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0345
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0345
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0345
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0345
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0345
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0345
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0345
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0345
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0345
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0345
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0345
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0345
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0345
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0345
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0345
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0345
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0345
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0345
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0345
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0345
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0345
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0345
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0345
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0345
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0345
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0345
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0345
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0345
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0345
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0345
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0345
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0345
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0345
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0350
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0350
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0350
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0350
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0350
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0350
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0350
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0350
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0350
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0350
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0350
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0350
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0350
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0350
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0350
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0350
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0350
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0350
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0350
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0350
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0350
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0350
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0350
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0350
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0350
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0350
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0350
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0350
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0350
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0350
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0350
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0350
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0350
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0350
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0350
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0350
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0350
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0350
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0350
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0355
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0355
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0355
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0355
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0355
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0355
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0355
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0355
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0355
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0355
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0355
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0355
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0355
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0355
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0355
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0355
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0355
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0355
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0355
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0355
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0355
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0355
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0355
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0355
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0355
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0355
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0355
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0355
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0355
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0355
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0355
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0355
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0355
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0355
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0355
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0355
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0355
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0355
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0360
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0360
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0360
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0360
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0360
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0360
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0360
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0360
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0360
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0360
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0360
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0360
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0360
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0360
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0360
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0360
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0360
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0360
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0360
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0360
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0360
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0360
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0360
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0360
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0360
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0360
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0360
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0360
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0360
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0360
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0360
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0360
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0360
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0360
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0360
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0360
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0360
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0360
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0360
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0360
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0360
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0360
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0365
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0365
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0365
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0365
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0365
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0365
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0365
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0365
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0365
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0365
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0365
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0365
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0365
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0365
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0365
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0365
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0365
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0365
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0365
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0365
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0365
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0365
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0365
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0365
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0365
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0365
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0365
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0365
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0365
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0365
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0365
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0365
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0365
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0365
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0365
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0365
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0365
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0365
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0365
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0365
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0365
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0365
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0365
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0365
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0370
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0370
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0370
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0370
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0370
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0370
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0370
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0370
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0370
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0370
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0370
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0370
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0370
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0370
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0370
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0370
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0370
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0370
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0370
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0370
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0370
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0370
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0370
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0370
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0375
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0375
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0375
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0375
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0375
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0375
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0375
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0375
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0375
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0375
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0375
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0375
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0375
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0375
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0375
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0375
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0375
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0375
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0375
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0375
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0375
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0375
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0375
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0375
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0375
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0375
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0375
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0375
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0375
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0375
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0375
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0375
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0375
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0375
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0375
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0375
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0375
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0375
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0375
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0375
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0375
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0375
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0375
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0375
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0375
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0375
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0375
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0375
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0375
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0380
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0380
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0380
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0380
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0380
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0380
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0380
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0380
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0380
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0380
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0380
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0380
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0380
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0380
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0380
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0380
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0380
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0380
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0380
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0380
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0380
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0380
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0380
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0380
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0380
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0380
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0380
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0380
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0380
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0380
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0380
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0385
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0385
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0385
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0385
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0385
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0385
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0385
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0385
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0385
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0385
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0385
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0385
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0385
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0385
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0385
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0385
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0385
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0385
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0385
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0385
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0385
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0385
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0385
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0390
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0390
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0390
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0390
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0390
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0390
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0390
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0390
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0390
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0390
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0390
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0390
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0390
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0390
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0390
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0390
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0390
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0390
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0390
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0390
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0390
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0390
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0390
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0390
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0395
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0395
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0395
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0395
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0395
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0395
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0395
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0395
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0395
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0395
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0395
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0395
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0395
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0395
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0395
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0395
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0395
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0395
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0395
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0395
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0395
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0395
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0395
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0395
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0395
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0395
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0395
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0400
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0400
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0400
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0400
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0400
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0400
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0400
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0400
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0400
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0400
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0400
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0400
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0400
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0400
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0400
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0400
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0400
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0400
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0400
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0400
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0400
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0400
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0400
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0400
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0400
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0400
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0400
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0400
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0400
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0400
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0400
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0400
http://refhub.elsevier.com/S1413-3555(17)30243-5/sbref0400

	Effectiveness of resistance exercise compared to aerobic exercise without insulin therapy in patients with type 2 diabetes...
	Introduction
	Methods
	Data sources and searches
	Study selection
	Data extraction and quality assessment
	Data synthesis and analysis

	Results
	Description of studies
	Characteristics of interventions
	Assessment of risk of bias
	Measurement of outcomes

	Discussion
	Conclusion
	Conflicts of interest
	Acknowledgements
	References
	References


