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Pa:ents	
  undergoing	
  bariatric	
  surgery	
  are	
  at	
  
high	
  risk	
  for	
  obstruc:ve	
  sleep	
  apnea	
  (OSA).	
  	
  
	
  

OSA	
  has	
  been	
  associated	
  with	
  an	
  increased	
  
risk	
  of	
  periopera:ve	
  complica:ons,	
  but	
  is	
  
under-­‐recognized	
  and	
  underdiagnosed	
  in	
  the	
  
bariatric	
  popula:on.	
  
	
  

It	
  is	
  currently	
  recommended	
  that	
  all	
  pa:ents	
  
considering	
  bariatric	
  surgery	
  for	
  obesity	
  
should	
  be	
  evaluated	
  for	
  OSA.	
  
	
  

In	
  the	
  general	
  pre-­‐surgical	
  popula:on,	
  the	
  
STOP-­‐BANG	
  ques:onnaire	
  is	
  a	
  validated	
  
screening	
  tool	
  for	
  iden:fying	
  OSA.	
  	
  	
  
	
  

We	
  hypothesize	
  that	
  in	
  bariatric	
  pa:ents	
  the	
  
STOP-­‐BANG	
  ques:onnaire	
  plus	
  other	
  clinical	
  
variables	
  can	
  predict	
  OSA.	
  

The	
  STOP-­‐BANG	
  ques:onnaire	
  is	
  a	
  sensi:ve	
  
screening	
  tool	
  for	
  iden:fying	
  OSA	
  in	
  the	
  bariatric	
  
popula:on,	
  yet	
  suffers	
  from	
  low	
  specificity.	
  
	
  

Hypertension,	
  tobacco	
  use,	
  and	
  BMI	
  are	
  
associated	
  with	
  OSA.	
  	
  
	
  

Changing	
  the	
  STOP-­‐BANG	
  BMI	
  cutoff	
  to	
  ≥	
  40	
  
preserve	
  sensi:vity	
  and	
  enhances	
  specificity.	
  	
  

	
  	
  	
  	
  SLEEP	
  2014,	
  the	
  28th	
  Annual	
  Mee:ng	
  of	
  the	
  Associated	
  Professional	
  Sleep	
  Socie:es,	
  LLC.	
  Minneapolis,	
  Minnesota.	
  

The	
  study	
  popula:on	
  included	
  185	
  pa:ents	
  who	
  
had	
  bariatric	
  surgery	
  at	
  Thomas	
  Jefferson	
  
University	
  Hospital	
  from	
  August	
  2012	
  to	
  October	
  
2013	
  and	
  underwent	
  a	
  pre-­‐opera:ve	
  screening	
  
polysomnogram	
  (PSG).	
  
	
  

We	
  recorded	
  demographic,	
  anthropometric,	
  and	
  
clinical	
  data,	
  including:	
  STOP-­‐BANG	
  Score,	
  
bicarbonate	
  level,	
  Mallampa:	
  score,	
  Epworth	
  
Sleepiness	
  score,	
  PSG	
  data,	
  tobacco	
  use	
  and	
  
medical	
  comorbidi:es	
  [Tables	
  1-­‐3].	
  
	
  

Sta:s:cal	
  analyses	
  were	
  performed	
  to	
  evaluate	
  
the	
  associa:on	
  between	
  the	
  STOP-­‐BANG	
  score	
  
as	
  well	
  as	
  other	
  clinical	
  variables	
  and	
  OSA	
  
(defined	
  as	
  apnea-­‐hypopnea	
  index	
  (AHI	
  ≥	
  5).	
  	
  
	
  

Predic:ve	
  performance	
  of	
  different	
  values	
  of	
  
STOP-­‐BANG	
  scores	
  and	
  clinical	
  variables	
  were	
  
also	
  analyzed.	
  

Carneiro	
  G.,	
   et	
   al.	
   Is	
  mandatory	
   screening	
   for	
  obstruc:ve	
   sleep	
  apnea	
  
with	
  polysomnography	
  in	
  all	
  severely	
  obese	
  pa:ents	
  indicated?	
  
Sleep	
  Breath.	
  2012	
  Mar;16(1):163-­‐8.	
  

Chung	
   F.,	
   et	
   al.	
   Performance	
   of	
   the	
   STOP-­‐Bang	
   Score	
   for	
   Iden:fying	
  
Obstruc:ve	
  Sleep	
  Apnea	
  in	
  Obese	
  Pa:ents.	
  Obes	
  Surg.	
  2013	
  Jun	
  
16.	
  

Chung	
  F.,	
   et	
   al.	
   Serum	
  bicarbonate	
   level	
   improves	
   specificity	
  of	
   STOP-­‐
Bang	
   screening	
   for	
   obstruc:ve	
   sleep	
   apnea.	
  Chest.	
   2013	
  May;
143(5):1284-­‐93.	
  

Kolotkin	
  R.L.	
   Predic:ng	
   sleep	
   apnea	
   in	
  bariatric	
   surgery	
  pa:ents.	
  Surg	
  
Obes	
  Relat	
  Dis.	
  2011	
  Sep-­‐Oct;7(5):605-­‐10.	
  

	
  	
  
R2	
  =	
  0.1405	
  
	
  
P-­‐value	
  (for	
  
slope	
  being	
  
non-­‐zero):	
  	
  
<	
  0.0001	
  

	
  

•  Body	
  mass	
  index	
  (BMI)	
  was	
  <	
  40	
  in	
  16.7%,	
  between	
  40	
  –	
  49.9	
  in	
  53.5%	
  and	
  ≥	
  50	
  in	
  29.7%.	
  The	
  mean	
  
BMI	
  was	
  46.4	
  [Table	
  1].	
  

	
  

•  OSA	
  was	
  present	
  in	
  55.7%	
  of	
  pa:ents;	
  with	
  30.3%	
  mild,	
  10.3%	
  moderate,	
  and	
  15.1%	
  severe.	
  The	
  
mean	
  AHI	
  was	
  16.6	
  	
  [Table	
  2].	
  	
  

	
  

•  STOP-­‐BANG	
  scores	
  of	
  ≥	
  3	
  (p=0.03,	
  N=163)	
  were	
  predic:ve	
  of	
  OSA	
  [Table	
  4].	
  
	
  

•  Hypertension	
  (p=0.01)	
  and	
  tobacco	
  use	
  (p=0.03)were	
  associated	
  with	
  OSA.	
  	
  
	
  

•  Coronary	
  artery	
  disease,	
  diabetes	
  mellitus,	
  asthma,	
  depression,	
  anxiety,	
  acid	
  reflux,	
  
hypothyroidism,	
  hyperlipidemia,	
  bicarbonate,	
  Epworth	
  score	
  and	
  Mallampa:	
  score	
  did	
  not	
  predict	
  
OSA.	
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p	
  =	
  0.008	
  

P	
  =	
  0.025	
  

P	
  <	
  0.001	
  

•  Adding	
  tobacco	
  use	
  to	
  the	
  STOP-­‐BANG	
  
ques:onnaire	
  increased	
  sensi:vity	
  to	
  93.1%,	
  yet	
  
decreased	
  specificity	
  to	
  17.1%.	
  

	
  

•  There	
  was	
  a	
  posi:ve	
  correla:on	
  between	
  BMI	
  
and	
  AHI	
  (p	
  <	
  0.0001)	
  [Figure	
  1,	
  Figure	
  2].	
  

•  Increasing	
  the	
  STOP-­‐BANG	
  BMI	
  cutoff	
  to	
  ≥	
  40	
  
yielded	
  a	
  sensi:vity	
  of	
  92.2%	
  and	
  increased	
  
specificity	
  to	
  26.8%	
  [Table	
  6].	
  

	
  

Figure	
  1.	
  Associa"on	
  between	
  BMI	
  and	
  AHI:	
  	
  
	
  

Table	
  4.	
  Predic"on	
  of	
  OSA	
  by	
  STOP-­‐BANG	
  Score	
  

Table	
  6.	
  Predic"on	
  of	
  OSA	
  by	
  Modified	
  STOP-­‐BANG	
  Score	
  using	
  BMI	
  ≥	
  40	
  

Table	
  5.	
  Predic"on	
  of	
  OSA	
  with	
  the	
  	
  STOP-­‐BANG	
  Score	
  using	
  Different	
  BMI	
  Cutoffs	
  

Figure	
  2.	
  Presence	
  and	
  Severity	
  of	
  OSA	
  	
  vs	
  .	
  BMI	
  	
  

Figure	
  3.	
  Presence	
  of	
  Sleep	
  Apnea	
  
	
  vs.	
  BMI	
  and	
  STOP-­‐BANG	
  Score	
  

METHODS	
  

Table 2. Summary of PSG Findings and Clinical Variables 

(inch), mean ± SD 


