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Abstract
Objective:  To  verify  the  short-term  influence  of  the  kangaroo  position  (KP)  on  the  electromyo-
graphy activity  of  preterm  newborns.
Method:  A  clinical  study  was  conducted  in  a  kangaroo  unit  sector  (secondary  and  tertiary  care)
in the  city  of  Recife,  Brazil,  with  44  preterm  infants  randomized  to  intervention  (n  =  21)  and
control (n  =  23)  groups.  The  KP  was  performed  through  a  band  that  supports  the  newborn  against
the adult’s  thorax,  in  a  prone  and  vertical  position,  and  infants  were  dressed  with  few  pieces
of clothes,  thus  keeping  skin-to-skin  contact  with  the  mother.  Surface  electromyography  was
used to  investigate  the  muscle  activity  of  the  biceps  brachii  and  hamstrings.  The  randomization
of the  groups  was  performed  by  the  program  R® (v.  3.3.1).  The  electromyography  registrations
were made  at  three  different  times:  before  the  KP  and  after  one  and  two  hours  of  KP.  In  the
control group,  the  registrations  were  performed  at  the  times  corresponding  to  those  of  the
intervention  group.  The  mean  values  of  the  electromyography  activity  among  the  times  were
analyzed by  ANOVA  for  repeated  measures  and  the  Kruskal---Wallis  test.  The  clinical  trial  was

recorded in  ClinicalTrials.gov  (NCT02849665  -  07/28/2016).
Results:  In  the  intervention  group  (n  =  21),  there  was  a  variation  of  the  electromyography  activ-
ity values  between  the  three  recording  moments  for  both  the  biceps  brachii  and  hamstrings.  In
the control  group  (n  =  23),  there  was  no  statistical  difference  between  the  recording  moments
for both.

� Please cite this article as: Diniz KT, Cabral Filho JF, Miranda RM, Lima GM, Figueredo NP, Araújo KF. Short-time effect of the kangaroo
position on electromyographic activity of premature infants: a randomized clinical trial. J Pediatr (Rio J). 2020;96:741---7.
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Conclusions:  The  KP  increases  the  short-term  electromyographic  activity  of  the  biceps  brachii
and hamstrings.
©  2020  Sociedade  Brasileira  de  Pediatria.  Published  by  Elsevier  Editora  Ltda.  This  is  an  open
access article  under  the  CC  BY-NC-ND  license  (http://creativecommons.org/licenses/by-nc-nd/
4.0/).
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Efeito  de  curto  prazo  da  posição canguru  sobre  a  atividade  eletromiográfica  do
prematuro:  um  ensaio  clínico  randomizado

Resumo
Objetivo:  Verificar  a  influência  de  curto  prazo  da  Posição  Canguru  (PC)  sobre  a  atividade  eletro-
miográfica  de  recém-nascidos  prematuros.
Método:  Foi  feito  um  estudo  clínico  em  um  setor  da  Unidade  do  Método  Mãe  Canguru  (cuidado
secundário  e  terciário)  na  cidade  de  Recife,  com  44  neonatos  prematuros  randomizados  em
grupos de  Intervenção  (n  =  21)  e  Controle  (n  =  23).  A  Posição  Canguru  foi  feita  por  meio  de
uma faixa  que  apoia  o  recém-nascido  de  bruços  contra  o  tórax  do  adulto,  na  posição  vertical
e vestido  com  poucas  peças  de  roupa,  mantém  o  contato  pele  a  pele  com  a  mãe.  Foi  usada  a
Eletromiografia  Superficial  para  investigar  a  atividade  muscular  dos  bíceps  braquiais  e  músculos
isquitobiais.  A  randomização  dos  grupos  feita  com  o  software  R  (versão  3.3.1)®.  Os  registros
da eletromiografia  foram  feitos  em  três  momentos:  antes  da  PC  e  após  uma  e  duas  horas  da
Posição Canguru.  No  Grupo  de  Controle,  os  registros  foram  feitos  nos  momentos  correspondentes
àqueles  do  Grupo  do  Método  Mãe  Canguru.  Os  valores  médios  da  atividade  eletromiográfica
entre esses  momentos  foram  analisados  pela  análise  de  variância  (Anova)  de  medidas  repetidas
e por  um  teste  de  Kruskal-Wallis.  O  ensaio  clínico  foi  registrado  no  Clinical  Trials  (NCT02849665
--- 28/07/2016).
Resultados:  No  Grupo  do  Método  Mãe  Canguru  (n  =  21),  houve  variação  dos  valores  da  atividade
eletromiográfica  entre  os  três  momentos  de  registro  de  atividade  dos  bíceps  braquiais  e  dos
músculos isquitobiais.  No  Grupo  de  Controle  (n  =  23),  não  houve  diferença  estatística  entre  os
momentos  de  registro.
Conclusões:  A  PC  aumenta  a  atividade  eletromiográfica  de  curto  prazo  dos  músculos  bíceps
braquiais e  isquitobiais.
© 2020  Sociedade  Brasileira  de  Pediatria.  Publicado  por  Elsevier  Editora  Ltda.  Este é um  artigo
Open Access  sob  uma  licença  CC  BY-NC-ND  (http://creativecommons.org/licenses/by-nc-nd/4.
0/).
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angaroo  mother  care  (KMC)  is  a  humanized  and  safe  method
f  neonatal  intervention,  with  established  effectiveness  in
oth  the  short-  and  mid-term.1,2 The  main  component  of
MC  is  the  kangaroo  position,  in  which  the  infant  is  placed
ertically  in  prone  decubitus,  between  the  mother’s  breasts,
ith  few  clothes,  and  in  contact  with  her  skin.1---3

Due  to  its  characteristics,  the  kangaroo  position  favors
ensory  stimulation  of  the  tactile,  proprioceptive,  and
estibular  systems4,5 of  the  newborn;  these  stimuli  can  facil-
tate  tonic  and  postural  adjustments,  which  may  be  relevant
o  motor  development.

Studies  show  a  positive  effect  of  KMC  on  children’s  neu-
obehavioral  and  motor  development.6---8 These  studies  have
onsidered  the  influence  of  all  components  of  the  method
kangaroo  position,  exclusive  breastfeeding,  and  early  hos-

ital  discharge)  and  also  have  investigated  general  features
f  development.

However,  few  studies9,10 have  specifically  investigated
he  influence  of  the  kangaroo  position  on  the  motor  activ-

s
t

ties  of  newborns,  particularly  on  physiological  muscular
esponses.  These  studies  have  shown  that  preterm  newborn
laced  in  kangaroo  position  disclosed  a  continuous  increase
f  electromyography  activity  in  the  period  from  24  h  to  96  h,9

 response  that  was  not  observed  in  newborns  that  were  not
laced  on  the  position.10 These  studies  provided  relevant
nformation  by  observing  an  important  modification  in  the
uscular  physiology  of  the  newborns.  Moreover,  they  used  a
ore  accurate  tool  to  assess  muscle  tone,  by  measuring  the

lectromyography  activity  of  the  muscle  at  rest.9,10 Never-
heless,  some  questions  arise  concerning  this  issue,  such  as
he  mechanisms  by  which  the  kangaroo  position  is  capable
f  inducing  this  response,  as  well  as  how  much  time  in  the
angaroo  position  would  be  sufficient  to  induce  changes  in
he  electromyography  behavior  of  preterm  newborns.  For
he  time  being,  no  scientific  investigations  are  studying  this
ssue.

Therefore,  the  objective  of  this  study  was  to  verify  the
hort-term  influence  of  the  kangaroo  position  on  the  elec-
romyography  activity  of  preterm  newborns.
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Assessed for eligibility (n = 128)

Excluded (n = 81):
Gestational age < 27 weeks (n = 3)

congenital heart disease (n = 4)
Apgar <7 in the fifth minute (n = 3)

congenital infection (n = 3)
hemorragia IC (n = 4)

tocotraumatisms (n = 3)
Previous realization of the Kangaroo

Position (n = 46)
Phototherapy: (n = 8)

Anemia: (n =8)

Randomized (n = 47)

Allocated to intervention (n = 23) Allocated to Control (n = 24)

Loss to follow-up (n = 1):Loss to follow-up (n = 2)

-The Kangaroo Position was
performed
inadvertently (n = 1)

-The Kangaroo Position was not
performed (n = 1)

-Technical equipment problems (n = 1)

Analyzed (n = 23)

Analyzed (n = 21)

-Excluded from analysis (n = 0)

-Excluded from analysis: Low
quality of electromyographic
signal of isquitibiais detected
during the data processing
(n = 3)
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Effect  of  Kangaroo  Position  on  muscle  activity  

Methods

Participants

A  randomized  clinical  trial  was  conducted  in  the  city  of
Recife,  Brazil,  from  January  to  July  2017,  with  preterm  new-
borns  that  were  randomized  into  two  groups:  a  kangaroo
group  (n  =  21)  and  a  control  group  (n  =  23).

Instituto  de  Medicina  Integral  Professor  Fernando
Figueira  (IMIP)’s  Kangaroo  Unit  covers  a  surface  area  of
600  m2 and  has  a  ward  with  22  beds  for  clinically  stable
preterm  newborns  (with  a  respiratory  frequency  of  between
30---60  inspirations  per  minute,  a  heart  rate  of  between
120---160  beats  per  minute,  peripheral  oxygen  saturation  of
over  89%,  absence  of  signs  of  respiratory  distress,  absence
of  cyanosis  or  pallor  and  pain.)  The  newborns  had  to  toler-
ate  food,  to  breathe  without  the  use  of  an  apparatus,  and
to  weigh  more  than  1,250  g.

This  study  included  preterm  newborns  with  gestational
ages  older  or  equal  than  28  and  less  than  37  completed
weeks  of  gestation  (Ballard  Method),  hospitalized  at  IMIP  in
the  Kangaroo  Unit,  with  a  corrected  age  less  than  37  weeks
at  the  moment  of  the  evaluation,  and  who  were  not  sub-
mitted  to  the  kangaroo  position  previously.  Neonates  were
included  only  when  their  Brazelton  state  during  electromyo-
graphic  recording  was  4  or  5  (inactive  alert  or  alert  with
activity).

The  exclusion  criteria  were  Apgar  score  less  than  7  at
5  min,  previous  history  of  intracranial  hemorrhage  (diag-
nosed  by  ultrasonography  and  recorded  in  the  medical
record),  previous  convulsion  history;  congenital  infection,
infections  of  the  central  nervous  system  (meningitis  or
encephalitis),  malformations  in  the  central  nervous  system;
congenital  cardiovascular  disease,  trauma  during  delivery;
gastroesophageal  reflux  disease,  phototherapy,  and  anemia.

All  these  inclusion  and  exclusion  factors  were  evaluated
using  data  collected  from  the  medical  records  of  patients
evaluated  by  neonatologists  of  the  Neonatal  Intensive  Care
Unit,  the  Kangaroo  Unit,  and  the  Nursery.

The  randomization  for  allocation  to  the  kangaroo  group
or  the  control  group  was  performed  by  the  program  R  (v.
3.3.1)  in  which,  from  a  list  of  50  numbers  (ranging  from  1
to  50),  a  random  sample  of  25  numbers  was  drawn  and  indi-
cated  the  order  of  entry  in  the  kangaroo  group.  The  control
group  was  defined  by  the  complement  of  this  list.  From  the
knowledge  of  the  order  of  the  numbers,  the  newborns  were
allocated  to  the  groups  according  to  the  admission  in  the
sector.

A  flowchart  (Fig.  1)  was  completed  according  to  the  rec-
ommendations  of  the  CONSORT  Statement.11

For  the  sample  calculation,  this  study  considered  the
standard  deviation  values  of  the  electromyographic  activity
of  5.0  �V  for  the  kangaroo  group  and  4.0  �V  for  the  control
group  according  to  a  previous  study,10 and  an  estimate  of
the  minimum  difference  of  means  to  be  detected  of  4.0  �V.
The  alpha  error  adopted  was  0.05  and  the  power  was  80%,
resulting  in  a  value  of  20  children  for  each  group.
The  project  was  submitted  to  the  Human
Research  Ethics  Committee  of  IMIP  and  was  approved
(52381915.5.0000.5201).  The  clinical  trial  was  recorded  in
ClinicalTrials.gov  (NCT02849665  -  07/28/2016).
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igure  1  Flowchart  of  capture  and  monitoring  of  newborns
CONSORT).

ata  collection

he  acquisition  of  the  electromyographic  signal  was  per-
ormed  through  the  electromyograph  Miotool  400® (Miotec
quipamentos  Biomédicos  ---  Brazil).  During  collection,  the
nfant  was  positioned  in  a  high  dorsal  decubitus  position,
ith  a  slope  of  approximately  30  degrees,  the  right  side  of

he  body  in  contact  with  the  mother’s  abdomen,  and  the
ead  resting  on  the  left  elbow  fold  of  the  mother.

The  electrodes  were  placed  in  the  central  portion  of  the
iceps  brachii  and  hamstrings  (in  the  region  correspond-
ng  to  the  biceps  femoris)  of  the  left  side  of  the  body,
ositioned  between  the  motor  point  and  the  myotendi-
ous  junction,  and  oriented  parallel  to  the  muscle  fibers,
s  recommended  by  the  Surface  Electromyography  for  the
on-Invasive  Assessment  of  Muscles  project  (SENIAM).12 The
eference  electrode  was  always  placed  in  the  lateral  malleo-
us  contralateral  to  the  evaluated  muscle.  For  each  muscle,
he  records  of  the  electromyographic  activity  were  com-
leted  in  the  previously  determined  period  of  one  minute.

During  the  recording  of  the  electromyographic  activity,
he  newborns  remained  in  the  states  of  Brazelton  4  (alert
nactive)  or  5  (alert  with  activity).13 Signal  registration  was
nitiated  when  the  newborns  remained  with  the  assessed
uscle  at  rest.  When  active  movements  of  the  newborn

ccurred  during  the  recording,  the  electromyographic  signal
as  rejected  and  a  new  recording  was  performed.
The  electromyographic  records  were  performed  at  three
ifferent  moments  (T0, T1, and  T2) in  both  groups.  In
he  kangaroo  group,  the  first  record  (T0)  was  performed
mmediately  before  submitting  to  the  kangaroo  position.



744  Diniz  KT  et  al.

Table  1  Clinical  and  biological  characteristics  of  the  newborns.

Kangaroo  group  (n  =  21)  Control  group  (n  =  23)  pa

Gestational  age  (weeks),  mean  (±  SD)  31.93  (±2.18)  31.91  (±2.02)  0.97b

Corrected  age  at  the  time  of  evaluation,  mean  (±  SD) 33.83  (±2.31) 33.93  (±1.68)  0.87c

Males  (%)  42.85  60.86  1d

Females  (%)  57.14  39.13  1d

Birth  weight,  mean  (±SD)  1531.19  (±391.64)  1599.13  (±307.58)  0.52c

Apgar  score  at  5  min,  median,  (P25;  P75)  9.00  (8;  9)  9.00  (9;  9)  0.47b

SD, standard deviation; P, percentile.
a Comparison of the kangaroo group vs. control group.
b Mann-Whitney U-test.
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c Student’s t-test.
d chi-squared test.

mmediately  after  this  registration,  the  newborn  was  placed
n  the  position  for  one  hour  and  then  the  second  register
T1)  was  conducted.  After  that,  the  newborns  were  kept  in
he  kangaroo  position  for  another  hour,  and  then  the  third
egister  was  performed  (T2).  The  kangaroo  position  adopted
as  that  recommended  by  the  Kangaroo  Unit  through  a  band

hat  supports  the  newborn  against  the  adult’s  thorax,  in  a
rone  and  vertical  position,  and  dressed  with  few  pieces  of
lothes,  thus  keeping  skin-to-skin  contact  with  the  mother.
n  the  control  group,  the  newborns  were  not  submitted  to
he  kangaroo  position  (remaining  resting  in  a  small  wedge-
haped  cushion  at  an  angle  of  30◦ relative  to  the  horizontal
lane),  but  the  electromyographic  records  were  performed
t  times  corresponding  to  those  of  the  kangaroo  group.  The
lectromyographic  records  were  always  made  by  the  same
esearchers  (KTD  and  RMM).

The  observance  of  the  children’s  permanence  in  the
ppropriate  conditions  for  both  the  kangaroo  group  and  the
ontrol  group  was  supervised  by  the  researchers.

ata  processing

he  raw  electromyographic  signal  captured  during  record-
ng  in  the  data  collection  was  transformed  by  the  root
ean  square  (RMS)  function.  The  data  processing  software
resents  a  command  for  this  transformation.  Then  the  data
ere  normalized  (transformation  of  the  absolute  value  of

he  amplitude  of  the  electromyographic  signal  into  a  rela-
ive  value,  in  which  100%  is  assigned  to  the  maximum  signal
eak  in  the  recording  period).13 Thus,  the  measure  consid-
red  for  the  comparison  of  the  electromyographic  activity
etween  the  groups  was  normalized  RMS.  A  period  of  10  s
windowing)  of  the  total  electromyographic  reading  (30  s)
as  used.

tatistical  analysis

nalysis  of  variance  (ANOVA)  for  repeated  measures  (para-
etric  data)  or  the  Kruskal---Wallis  test  (non-parametric
ata)  was  applied  to  compare  the  means  of  electromyo-
raphic  activity  in  the  three  recording  moments  in  the  same

roup.  When  these  data  were  significant,  multiple  compar-
sons  were  made  through  the  Tukey  test  in  the  first  case  and
he  Dunn  test  in  the  second  case.  Student’s  t-test  (para-
etric  data)  and  the  Mann-Whitney  test  (non-parametric)

m
p
o
i

ere  used,  as  well  as  the  chi-squared  test  to  compare  clin-
cal  and  biological  characteristics  among  the  newborns  of
he  two  groups.  The  Mann-Whitney  test  was  used  to  com-
are  the  RMS  values  in  the  first  electromyographic  record
T0) between  the  two  groups  and  for  the  two  muscles  stud-
ed.  The  alpha  error  for  rejection  of  the  null  hypothesis  was

 < 0.05.

esults

he  mothers  of  the  newborns  had  an  average  age  of  25.5
±7.4)  years  and  26.2  (±6.5)  years  for  the  kangaroo  group
nd  control  group,  respectively.  There  were  no  signifi-
ant  differences  between  the  two  groups  for  the  maternal
haracteristics  evaluated  (age,  number  of  prenatal  consul-
ations,  and  type  of  delivery).  The  clinical  and  biological
haracteristics  of  the  newborns  are  shown  in  Table  1.

In  relation  to  the  biceps  brachii  muscle  (Table  2),  it  was
bserved  that  in  the  kangaroo  group,  there  was  a  variation
f  the  RMS  values  between  the  three  recording  moments  (F
2.41)  =  21.24,  p  < 0.001),  with  the  T1 value  being  higher  than
0 (p  <  0.05)  and  T2 higher  than  T1 (p  <  0.05).  In  the  control
roup,  no  statistical  difference  was  observed  between  the
hree  moments  evaluated  (H  =  0.34,  p  =  0.84).

In  relation  to  the  hamstrings  (Table  3),  it  was  observed
hat  in  the  kangaroo  group  there  was  a  variation  of  the  RMS
alues  between  the  three  recording  moments  (H  =  11.19;

 = 0.004),  with  the  T2 value  being  higher  than  T0 (p  <  0.05),
nd  no  significant  differences  were  found  between  the  val-
es  of  T0 and  T1, nor  between  T1 and  T2.  In  the  control
roup,  no  statistical  difference  was  observed  between  the
hree  moments  (H  =  1.05,  p  =  0.58).

There  was  no  statistical  difference  (Mann-Whitney  test)
or  RMS  values  between  the  kangaroo  group  and  the  control
roup  in  the  first  electromyographic  record  (T0).

iscussion

he  results  of  this  study  showed  that  a  very  short  time  in
he  kangaroo  position  is  sufficient  to  induce  a  physiological

uscular  response  in  the  infant,  since  one  hour  of  kangaroo
osition  was  able  to  increase  the  electromyographic  activity
f  the  biceps  brachii,  and  the  same  response  was  observed
n  the  hamstrings  after  two  hours  in  this  position.  This  is
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Table  2  Electromyographic  activity  (RMS%)  of  the  biceps  brachii  of  preterm  newborns  submitted  and  not  submitted  to  the
kangaroo position  at  different  moments.

Times
Groups  T0 T1 T2 p

Kangaroo X̄  (±SD)  10.8  (±2.4)  16.1  (±3.8)  19.3  (±4.9)  F  21.24  <0.001
Control Md  (P25-P75) 12.7  (10.6---16.0) 13.0  (10.7---17.8) 13.0  (11.5---17.7)  H  0.34  0.84

X̄, mean, SD, standard deviation; Md, median; P, percentile; T0, T1, and T2, first, second, and third moments of electromyographic
recording.
RMS%, root mean square, normalized.
Kangaroo group: ANOVA with repeated measurements (F) and multiple comparisons (Tukey test): T0 vs. T1 (p < 0.05), T0 vs. T2 (p < 0.05),
T1 vs. T2 (p < 0.05).
Control group: Kruskal---Wallis test (H).

Table  3  Electromyographic  activity  (RMS%)  of  the  hamstrings  of  preterm  newborns  submitted  and  not  submitted  to  the  kangaroo
position at  different  moments.

Times
Groups  T0 T1 T2 p

Kangaroo  Md  (P25-P75)  13.1  (10.4---22.5)  18.1  (15.5---29.3)  21.5  (17.8---34.3)  H  11.19  0004
Control Md  (P25-P75)  13.0  (10.7---35.5)  11.8  (9.9---21.3)  11.6  (9.3---21.8)  H  1.05  0.54

Md, median; P, percentile; T0, T1, and T2, first, second, and third moments of electromyographic recording.
Kangaroo group, Kruskal---Wallis test (H) and multiple comparisons (Dunn test): T0 vs. T2 (p < 0.05).

e
f

g
s
a
a
i
a
o
a
c
v
t

s
t
(
c
a
n
t
t
v
s
o

i
l
i

RMS%, root mean square, normalized.
Control group, Kruskal-Wallis test (H).

an  important  fact,  because  the  electromyographic  activ-
ity  of  a  muscle  at  rest  represents  the  state  of  its  muscular
tone.14 Thus,  it  was  demonstrated  that  the  flexor  muscle
tone  of  these  newborns  increased  with  the  stimulus  provided
by  the  kangaroo  position,  an  important  effect,  since  poor
muscle  tone  prevents  the  adequate  postural  organization
of  preterm  newborns  (PTNBs),  resulting  in  delays  of  motor
acquisitions  and,  consequently,  in  the  motor  development
of  these  children.15

In  addition,  considering  that  the  newborn  full-term
presents  a  flexor  posture,  with  a  predominance  of  a  flexor
muscle  tone,16 this  finding  becomes  even  more  relevant,
because  it  shows  an  increase  in  flexor  muscle  tone  in  PTNBs.
The  flexor  muscle  tone  of  the  newborn  full-term  results
not  only  from  neural  maturation  during  fetal  life17 but  also
from  the  tactile,  proprioceptive,  and  kinesthetic  stimula-
tion  promoted  by  the  intrauterine  environment,  especially
in  the  last  trimester  of  gestation.18 Thus,  the  tactile  and
proprioceptive  stimuli  promoted  by  the  kangaroo  position,
in  addition  to  the  position  in  flexion  assumed  during  this
practice,  may  favor  flexor  muscle  tone  in  PTNBs,  in  the
extrauterine  environment,  and  with  a  very  short  period
(1---2  h)  of  stimulation.

Findings  from  previous  studies  evidenced  the  influence
of  a  very  short  period  (1---4  h)19---21 of  the  kangaroo  method
on  physiological  features  of  the  newborn,  such  as  reduc-
tion  both  of  heart  and  respiratory  rates,  and  an  increase
in  body  temperature  and  oxygen  saturation.  However,  until
now  there  was  no  evidence  that  a  very  short  period  in  the
kangaroo  position  is  also  capable  of  inducing  physiological

responses  in  muscle  activity,  as  evidenced  by  the  present
results.  Thus,  the  ability  of  the  kangaroo  position  to  induce
these  changes  in  tone  in  such  a  short  period  further  strength-

t
s
q

ns  the  need  to  utilize  this  position,  but  now  also  as  an  early
orm  of  motor  stimulation.

The  influence  of  kangaroo  position  on  the  electromyo-
raphic  response  of  preterm  infants  had  previously  been
tudied,  evidencing  an  increase  in  electromyographic
ctivity.9,10 However,  this  response  had  been  evaluated  after

 period  equal  to  or  longer  than  24  h  of  kangaroo  position
ntermittently,  but  not  continuously.  The  present  results
dd  the  information  that  this  response  can  already  be
bserved  in  a  very  short  period  of  the  kangaroo  position
nd  they  reinforce  the  hypothesis  that  an  increase  in  mus-
le  tone  can  be  associated  with  skin-to-skin  contact,  and  to
estibular  and  proprioceptive  stimuli  induced  by  this  posi-
ion.

Others  studies22,23 support  this  thesis,  because  they  have
hown  that  multisensory  stimulation  of  premature  infants
hrough  short  periods  of  tactile  and  vestibular  stimuli
3---15  min  per  day)  seems  to  have  an  immediate  and  benefi-
ial  effect  on  neuromotor  development,18 as  well  as  inducing
n  alert  behavioral  state  in  these  children.19 The  effect  on
euromotor  development  was  attributed  by  these  authors  to
he  development  of  normal  muscular  tone,  observed  only  in
hose  children  who  received  the  stimuli.  It  is  known  that  the
estibular  system  exerts  influence  on  muscle  tone  and  con-
equently  on  the  postural  control,  balance,  and  movement
f  the  newborn.24

Considering  the  age  of  the  children  studied  here,  it
s  important  to  emphasize  that  the  tactile  and  vestibu-
ar  systems  are  the  first  two  sensory  systems  developing
n  the  newborn,  the  latter  being  fully  functional  in  full-

erm  newborns.25 Thus,  a  motor  response  observed  after
hort  periods  of  sensory  stimulation  may  occur  due  to  the
uick  development  of  sensory  systems  which  may,  therefore,
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46  

ccelerate  its  maturation  when  receiving  stimuli,  even  for
 short  period.

A limitation  of  this  study  was  the  absence  of  motor  devel-
pment  assessment  to  correlate  with  electromyographic
ctivity.  Also,  other  physiological  parameters  such  as  heart
ate,  respiratory  rate,  and  arterial  oxygen  saturation  could
e  measured  to  strengthen  the  results.

In  conclusion,  the  skin-to-skin  contact  and  verticality  of
he  infant  during  the  kangaroo  position  demonstrate  that
his  position  provides  several  sensory  inputs  to  the  preterm
ewborn,  contributing  to  the  tonic-postural  adjustment  with

 positive  impact  on  motor  development,  even  if  it  is  car-
ied  out  for  a  very  short  period.  Therefore  this  intervention
nduces  changes  in  the  flexor  function  of  the  muscle  (flexor
onus),  thereby  making  it  possible  to  influence  the  motor
evelopment  of  the  newborn.

This  is,  to  the  best  of  the  authors’  knowledge,  the  first
tudy  that  has  evaluated  the  electromyographic  activity  of
reterm  infants  after  a  very  short  period  of  kangaroo  posi-
ion.  Further  studies  are  necessary  to  determine  the  clinical
elevance  of  these  findings.

unding

aísa  Trovão  Diniz  -  Postgraduate  Scholarship  from  Fundação
e  Amparo  à  Ciência  e  Tecnologia  de  Pernambuco  (FACEPE).

Rafael  Moura  Miranda  -  Postgraduate  Scholarship  from
oordenação  de  Aperfeiçoamento  de  Pessoal  de  Nível  Supe-
ior  (CAPES).

José  Eulálio  Cabral  Filho  -  Research  Productivity  Grant
rom  O  Conselho  Nacional  de  Desenvolvimento  Cientí-
co  e  Tecnológico  (CNPq);  and  Chamada  Universal  2014/
58163/2014-7.

onflicts of interest

he  authors  declare  no  conflicts  of  interest.

cknowledgments

he  authors  wish  to  thank  the  children,  parents,  and  espe-
ially  the  nursing  technicians  of  the  Kangaroo  Unit  at  the
nstituto  de  Medicina  Integral  Prof.  Fernando  Figueira  (IMIP),
ecife,  Brazil.

They  would  also  like  to  thank  the  translator  Técio  Oliveira
acedo,  Master  of  Arts  in  Linguistics,  for  editing  the  text  in

he  English  language.

eferences

1. Nyqvist KH, Anderson GC, Bergman N, Cattaneo A, Charpak N,
Davanzo R, et al. Towards universal Kangaroo Mother Care: rec-
ommendations and report from the First European conference
and Seventh International Workshop on Kangaroo Mother Care.
Acta Paediatr. 2010;99:820---6.

2. Charpak N, Tessier R, Ruiz JG, Hernandez JT, Uriza F, Villegas
J, et al. Twenty-year follow-up of Kangaroo Mother Care versus

traditional care. Pediatrics. 2017;139:1---10.

3. Conde-Agudelo A, Díaz-Rossello J. Kangaroo Mother Care to
reduce morbidity and mortality in low birthweight infants
(Review). Cochrane Database Syst Rev. 2016;(8):CD002771.
Diniz  KT  et  al.

4. Cong X, Ludington-Hoe SM, McCain G, Fu P. Kangaroo Care mod-
ifies preterm infant heart rate variability in response to heel
stick pain: pilot study. Early Hum Dev. 2009;85:561---7.

5. Ramachandran S, Dutta S. Early developmental care interven-
tions of preterm very low birth weight infants. Indian Pediatr.
2013;50:765---70.

6. Dodd VL. Implications of Kangaroo Care for growth and devel-
opment in preterm infants. J Obstet Gynecol Neonatal Nurs.
2005;34:218---32.

7. Ferber SG, Makhoul IR. The effect of skin-to-skin contact (Kan-
garoo Care) shortly after birth on the neurobehavioral responses
of the term newborn: a randomized, controlled trial. Pediatrics.
2004;113:858---65.

8. Barradas J, Fonseca A, Guimarães CL, Lima GM. Relationship
between positioning of premature infants in Kangaroo Mother
Care and early neuromotor development. J Pediatr (Rio J).
2006;82:475---80.

9. Diniz KT, Cabral-Filho JE, Miranda RM, Lima GM, Vasconcelos
DA. Effect of the kangaroo position on the electromyographic
activity of preterm children: a follow-up study. BMC Pediatr.
2013;13:79.

0. Miranda RM, Filho JE, Diniz KT, Lima GM, Vasconcelos DA. Elec-
tromyographic activity of preterm newborns in the Kangaroo
position: a cohort study. BMJ Open. 2014;4:e005560.

1. Moher D, Hopewell S, Schulz KF, Montori V, Gøtzsche PC, Dev-
ereaux PJ, et al. CONSORT 2010 explanation and elaboration:
updated guidelines for reporting parallel group randomised tri-
als. BMJ. 2010;340:c869.

2. Hermens HJ, Freriks B, Disselhorst-Klug C, Rau G. Development
of recommendations for SEMG sensors and sensor placement
procedures. J Electromyogr Kinesiol. 2000;10:361---74.

3. Als H, Tronick E, Lester BM, Braselton TB. The Braselton
neonatal behavioral assessment scale (BNBAS). J Abnorm Child
Psychol. 1977;5:215---29.

4. Ward AB. Assessment of muscle tone. Age ageing. 2000;29:
385---6.

5. Vaivre-Douret L, Golse B. Comparative effects of 2 posi-
tional supports on neurobehavioral and postural development
in preterm neonates. J Perinat Neonatal Nurs. 2007;21:323---30.

6. Mercuri E, Guzzetta A, Laroche S, Ricci D, vanhaastert I, Simp-
son A, et al. Neurologic examination of preterm infants at term
age: comparison with term infants. J Pediatr. 2003;142:647---55.

7. Amiel-Tison C, Maillard F, Lebrun F, Bréart G, Papiernik E. Neu-
rological and physical maturation in normal growth singletons
from 37 to 41 weeks’ gestation. Early Hum Dev. 1999;54:145---56.

8. Altimier L, Phillips R. The Neonatal Integrative Developmen-
tal Care Model: seven neuroprotective core measures for
family-centered developmental care. Newborn Infant Nurs Rev.
2013;13:9---22.

9. Boju SL, Gopi KM, Uppala R, Chodavarapu P, Chodavarapu R.
Short spell kangaroo mother care and its differential physiolog-
ical influence in subgroups of preterm babies. J Trop Pediatr.
2012;58:189---93.

0. Parmar VR, Kumar A, Kaur R, Parmar S, Kaur D, Basu S, et al.
Experience with Kangaroo Mother Care in a neonatal inten-
sive care unit (NICU) in Chandigarh, India. Indian J Pediatr.
2009;76:25---8.

1. Ali SM, Sharm J, Sharma R, Alam S. Kangaroo Mother Care as
compared to conventional care for low birth weight babies.
Dicle Tıp Derg Dicle Med J. 2009;36:155---60.

2. Kanagasabai PS, Mohan D, Lewis LE, Kamath A, Rao BK. Effect
of multisensory stimulation on neuromotor development in
preterm infants. Ind J Pediatr. 2013;80:460---4.

3. White-Traut RC, Nelson MN, Silvestri JM, Vasan U, Littau S,
Meleedy-Rey P, et al. Effect of auditory, tactile, visual, and

vestibular intervention on length of stay, alertness, and feed-
ing progression in preterm infants. Dev Med Child Neurol.
2002;44:91---7.

http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0015
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0015
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0015
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0015
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0015
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0015
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0015
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0015
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0015
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0015
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0015
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0015
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0015
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0015
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0015
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0015
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0015
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0015
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0015
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0015
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0015
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0015
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0015
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0015
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0015
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0015
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0030
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0030
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0030
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0030
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0030
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0030
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0030
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0030
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0030
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0030
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0030
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0030
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0030
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0030
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0030
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0030
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0030
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0030
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0030
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0030
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0030
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0030
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0030
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0030
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0040
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0040
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0040
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0040
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0040
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0040
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0040
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0040
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0040
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0040
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0040
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0040
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0040
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0040
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0040
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0040
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0040
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0040
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0040
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0040
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0040
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0040
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0040
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0040
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0040
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0040
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0040
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0040
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0040
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0040
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0040
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0040
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0040
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0050
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0050
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0050
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0050
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0050
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0050
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0050
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0050
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0050
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0050
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0050
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0050
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0050
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0050
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0050
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0050
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0050
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0050
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0050
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0050
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0050
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0050
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0050
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0050
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0050
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0050
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0050
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0050
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0050
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0065
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0065
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0065
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0065
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0065
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0065
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0065
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0065
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0065
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0065
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0065
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0065
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0065
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0065
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0065
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0065
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0065
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0065
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0065
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0065
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0065
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0065
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0065
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0065
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0065
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0070
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0070
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0070
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0070
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0070
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0070
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0070
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0070
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0070
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0070
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0070
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0070
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0070
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0070
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0070
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0095
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0095
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0095
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0095
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0095
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0095
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0095
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0095
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0095
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0095
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0095
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0095
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0095
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0095
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0095
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0095
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0095
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0095
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0095
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0095
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0095
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0095
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0095
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0095
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0095
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0095
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0095
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0095
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0095
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0095
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0095
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0095
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0095
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0095
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0095
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0095
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0095
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0095
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0110
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0110
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0110
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0110
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0110
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0110
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0110
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0110
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0110
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0110
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0110
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0110
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0110
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0110
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0110
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0110
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0110
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0110
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0110
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0110
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0110
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0110
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0110
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0110
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0110
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0110
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0110
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0110
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0110
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0110
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0115


25. Korner A, Schneider P, Forrest T. Effects of vestibular-
Effect  of  Kangaroo  Position  on  muscle  activity  

24. de Graaf MT, Samsom JF, Pettersen EM, Schaaf VA, van Schie

PE, de Groot L. Vestibulospinal component of postural con-
trol (vestibular function) in very preterm infants (25 to 27
weeks) at 3, 6, and 12 months corrected age. J Child Neurol.
2004;19:614---8.
747
proprioceptive stimulation on the neurobehavioral develop-
ment of preterm infants: a pilot study. Neuropediatrics.
1983;14:170---5.

http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30592-3/sbref0125

	Short-time effect of the kangaroo position on electromyographic activity of premature infants: a randomized clinical trial
	Introduction
	Methods
	Participants
	Data collection
	Data processing
	Statistical analysis

	Results
	Discussion
	Funding
	Conflicts of interest
	Acknowledgments
	References


