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IntroducGon	
  

A	
  key	
  suppor+ve	
  feature	
  in	
  the	
  diagnosis	
  and	
  
measurement	
  of	
  the	
  severity	
  of	
  Restless	
  Legs	
  

Syndrome	
  	
  (RLS)	
  is	
  the	
  presence	
  of	
  periodic	
  limb	
  
Movements	
  (PLMs).	
  
Objec+ve	
  assessment	
  of	
  RLS	
  lacks	
  convenient,	
  

efficacious	
  methods	
  to	
  evaluate	
  PLMs	
  outside	
  of	
  
the	
  sleep	
  laboratory.	
  	
  
Portable	
  monitors	
  have	
  been	
  developed	
  to	
  screen	
  

for	
  obstruc+ve	
  sleep	
  apnea	
  (OSA)	
  at	
  home	
  and	
  
may	
  be	
  useful	
  for	
  PLM	
  measurement.	
  

ObjecGves	
  

To	
  establish	
  whether	
  the	
  auxiliary	
  EMG	
  channel	
  of	
  
a	
  type	
  3	
  portable	
  monitor,	
  validated	
  for	
  screening	
  
of	
  OSA	
  	
  (Driver	
  et	
  al,	
  2011),	
  could	
  be	
  u+lized	
  to	
  

accurately	
  record	
  PLMs,	
  and	
  to	
  assess	
  the	
  
reliability	
  in	
  comparison	
  with	
  PSG.	
  	
  

Methods	
  
Study	
  1	
  
Due	
  to	
  a	
  lower	
  than	
  recommended	
  EMG	
  sampling	
  

frequency,	
  the	
  Medibyte®	
  (250	
  Hz)	
  was	
  compared	
  
to	
  standard	
  surface	
  EMG	
  (1000	
  Hz),	
  for	
  recording	
  
of	
  repeated	
  contrac+ons	
  of	
  bilateral	
  +bialis	
  

anterior	
  in	
  a	
  sample	
  of	
  5	
  healthy	
  females,	
  mean	
  
age	
  24.6	
  years	
  (±	
  6.6).	
  

	
   	
   	
  	
  

Study	
  2	
  	
  
The	
  portable	
  monitor	
  was	
  tested	
  simultaneously	
  

with	
  full	
  PSG	
  in	
  overnight	
  sleep	
  studies	
  at	
  Kingston	
  
General	
  Hospital	
  in	
  23	
  par+cipants,	
  mean	
  age	
  56.1	
  
yrs	
  (±	
  13.6),	
  referred	
  for	
  screening	
  of	
  sleep	
  

disorders.	
  	
  
	
   	
   	
   	
  	
  	
  

•  Intraclass	
  Correla+on	
  Coefficient	
  between	
  the	
  
two	
  measures	
  for	
  absolute	
  agreement	
  was	
  
0.84.	
  	
  	
  

•  Bland-­‐Altman	
  analysis	
  showed	
  a	
  mean	
  
	
  difference	
  between	
  the	
  portable	
  monitor	
  and	
  
	
  PSG	
  	
  of	
  2.9	
  ±	
  12.12	
  with	
  95%	
  limits	
  of	
  
	
  agreement	
  in	
  PLMI	
  of	
  26.6	
  to	
  -­‐20.9.	
  	
  

•  This	
  large	
  standard	
  devia+on	
  and	
  limits	
  of	
  
	
  agreement	
  interval	
  reflects	
  the	
  small	
  sample	
  
	
  size	
  and	
  the	
  great	
  varia+on	
  in	
  PLMI.	
  

•  Since	
  there	
  is	
  generally	
  an	
  under-­‐repor+ng	
  
	
  bias	
  of	
  the	
  apnea-­‐hypopnea	
  index	
  (AHI)	
  by	
  
	
  portable	
  monitors,	
  lack	
  of	
  recogni+on	
  of	
  
	
  hypopneas	
  might	
  have	
  been	
  a	
  source	
  of	
  the	
  
	
  higher	
  number	
  of	
  PLMs	
  scored	
  using	
  the	
  
	
  portable	
  monitor.	
  

Conclusions	
  
The	
  Medibyte®	
  EMG	
  channel	
  accurately	
  records	
  
muscle	
  contrac+ons.	
  	
  These	
  preliminary	
  data	
  
suggest	
  that	
  there	
  may	
  be	
  sufficient	
  agreement	
  
between	
  the	
  	
  PLMI	
  collected	
  by	
  Medibyte®	
  
compared	
  with	
  PSG	
  to	
  support	
  the	
  use	
  of	
  the	
  
portable	
  monitor	
  for	
  measurement	
  of	
  PLMs.	
  	
  	
  

Future	
  ConsideraGons	
  
More	
  par+cipants	
  are	
  being	
  recruited	
  to	
  increase	
  
sample	
  size.	
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Figure	
  3.	
  	
  Sensi+vity	
  &	
  Specificity	
  of	
  the	
  portable	
  monitor	
  
PLM	
  counts	
  at	
  various	
  cutoffs	
  for	
  RLS	
  diagnosis	
  

Figure	
  2.	
  Correla+on	
  of	
  PSG	
  PLMI	
  with	
  
Medibyte®	
  PLMI	
  

Figure	
  1.	
  	
  
Par+cipant	
  setup	
  
for	
  Study	
  1.	
  

•  Leg	
  movements	
  were	
  recorded	
  linking	
  right	
  
and	
  lej	
  leg	
  electrodes	
  in	
  a	
  single	
  channel	
  on	
  
the	
  PSG	
  and	
  the	
  portable	
  monitor.	
  

•  Both	
  records	
  were	
  scored	
  for	
  respiratory	
  
events	
  and	
  leg	
  movements.	
  

•  Leg	
  movements	
  (LM)	
  and	
  PLM	
  were	
  scored	
  in	
  
wake	
  and	
  sleep	
  based	
  on	
  American	
  Academy	
  
of	
  Sleep	
  Medicine	
  criteria	
  (2007)	
  for	
  both	
  the	
  
PSG	
  and	
  portable	
  monitor	
  studies.	
  	
  LM	
  were	
  
not	
  counted	
  when	
  they	
  occurred	
  within	
  0.5	
  
seconds	
  of	
  an	
  apnea	
  or	
  hypopnea.	
  	
  	
  

•  A	
  PLM	
  sequence	
  was	
  defined	
  as	
  a	
  minimum	
  of	
  
four	
  LM	
  separated	
  by	
  a	
  minimum	
  of	
  5	
  seconds	
  
and	
  a	
  maximum	
  of	
  90	
  seconds.	
  

•  The	
  periodic	
  limb	
  movement	
  index	
  (PLMI)	
  was	
  
calculated	
  as	
  the	
  number	
  of	
  PLM	
  recorded/
total	
  recording	
  +me	
  (#/hr).	
  

Results	
  
Study	
  1	
  	
  	
  

Comparison	
  	
  with	
  EMG	
  showed	
  that	
  the	
  portable	
  
monitor	
  accurately	
  recorded	
  100%	
  of	
  +bialis	
  
anterior	
  contrac+ons	
  (60/par+cipant).	
  

Study	
  2	
  	
  	
  
The	
  mean	
  PLMI	
  (wake	
  and	
  sleep)	
  by	
  PSG	
  was	
  
17.8	
  ±	
  22.16;	
  Portable	
  Monitor	
  was	
  20.6	
  ±	
  22.1	
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