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Inverted Spinal Traction 
Larry J .  N o s s e ,  M A ,  PT 

A B S T R A C T .  Kosse  LJ :  I n v e r t e d  sp ina l  t r a c t i o n .  Arc11 
P i ~ y s  Med Rehab i l  5 9 : 3 6 7 - 3 7 0 ,  1 9 7 8 .  

T h e  e f fec t  of inver ted  pos i t ion ing  o n  sp ina l  l eng th  
and  e l e c t r o m y o g r a p h i c  ( e m g )  ac t iv i ty  o f  super f i c ia l  
l u m b a r  a rea  m u s c u l a t u r e  w a s  invest igated in  2 0  h e a l t h y  
m e n .  Sp ina l  l eng th  t a p e  m e a s u r e m e n t s  w e r e  t a k e n  w i t h  
sub jec t s  first s i t t ing  e rec t  a n d  a f t e r  1 m i n u t e  in t h e  
inverted pos i t ion .  A n  integrated b ioe lec t r i c  m o n i t o r i n g  
sys tem w a s  used t o  q u a n t i f y  e m g  ac t iv i ty .  Ini t ia l ly ,  
a s t ab le  e m g  basel ine w a s  iden t i f i ed  f o r  e a c h  sub jec t  
resting s u p i n e  o n  a m o t o r i z e d  tilt  t ab le .  T h e  r a ~ l d o m l y  
selected coi l t rol  g r o u p  sub jec t s  r e m a i n e d  s u p i n e  f o r  
an a d d i t i o n a l  2 4 5  s e c o n d s .  E x p e r i m e n t a l  g r o u p  s u b -  ' jects w e r e  inver ted  f o r  l ~ a l f  th i s  d u r a t i o n  a n d  r e t u r n e d  
t o  t h e  rest ing pos i t ion  fo r  t h e  r e m a i n d e r .  D a t a  w e r e  re- ! corded  f o r  1 0 - s e c o n d  a c c u m u l a t i o n  p e r i o d s  of  enlg 
act ivi ty  !6 t i m e s  f r e m  each subjec:. T!:e I- ta i led 
paired I - t e s t  w a s  app l ied  t o  all d a t a .  T h e  d i f f e r e n c e  
b e t w e e n  t h e  m e a n s  o f  t h e  sp ina l  l e n g t h  m e a s u r e m e n t s  
t aken  s i t t ing  a n d  d u r i n g  inversion w a s  h igh ly  signifi- 
can t  (p  < 0 . 0 0 5 ) .  T h e  d i f fe rence  b e t w e e n  t h e  m e a n  
e m g  ac t iv i ty  o f  t h e  inversion per iod  a n d  t h e  basel ine 
m e a n  w a s  a l so  s ta t i s t i ca l ly  relevant  (i. < 0 . 0 3 ) .  Th is  
s t u d y  c o n c l u d e d  t h a t  inverted pos i t ion ing  f o r  s h o r t  

~ h e f f i e i d '  w a s  tile first t o  desc r ibe  in this  journa l  
t h e  use  o f  tile invcr ted  pos i t ion  f o r  sp ina l  t r a c t i o n .  
r e p o r t i n g  t h a t  o f  175 incapac i t a ted  p a t i e n t s  h e  t r e a t e d  
in  t h e  i n v e r t e d  pos i t ion ,  155 w e r e  a b l e  t o  r e t u r n  t o  
the i r  j o b s  ful l  t i m e  afte: arl average o f  8 treatrnerl ts .  
G r a y Z  f o u l ~ d  t h a t  S i l o  p ; l t i e ~ ~ t s  11e t r e a t e d  i ; ~ ~  tile ir7- 
v e r t e d  p o s i t i o n  in  c o m b i n a t i o t ~  w i t h  manipu la t io r ,  
e x p e r i e n c e d  a r e d u c t i o n  in  s y m p t o m s .  A th i rd  clinical 
r e p o r t 3  s p e c i f i e d  tha t  12/20 p a t i e n t s  t r c a t e d  by i n -  
ve r ted  p o s i t i o n i n g  exper ienced  s o m e  d e ~ r e e  o f  spinal  
musculature r e l a x a t i o n .  While these  c l i r~ ica i  r epor t s  
have  b e e n  o p t i m i s t i c ,  l i t t le  q u a n t i t a t i v e  i n f o r m a t i o ~ ~  
h a s  b e e n  o f f e r e d  in s u p p o r t  o f  t h e  use  o f  this  pos i -  
t i o n  f o r  t r a c t i o n .  T o  assess tile inver ted  p o s i t i o n  q u a n -  
t i t a t ive ly ,  a n  invest igat ion was u n d e r t a k e n  t o  m e a s u r e  
t h e  e f f e c t  o f  t h e p o s i t i o n  o n  sp ina l  l e n g t h  a n d  e lec t ro -  
n l y u g r a p l ~ i c  (erilg) act ivi ty  i n  t h e  l u m b a r  a rea  in  n o r m a l  
sub jec t s .  

pe r iods  s ign i f i can t ly  inc reased  sp ina l  l e n g t h  a n d  re-  
d u c e d  e m g  ac t iv i ty  o f  t h e  super f i c ia l  l u m b a r  a rea  
m u s c u l a t u r e  o f  n o r m a l  males .  T h e s e  f ind ings  c o m p l e -  
m e n t e d  t h e  cl inical  o b s e r v a t i o n s  of  several  a u t h o r s .  

From the United States Sports Acadeniy at the University 
of South Alabama, Mobile hl:. Nnsse wrote t h i s  pope: during 
his affiliation with Marquerlr: Lniversity, Mil\crn~~kec. 

Submitted for publication April 26 .  1 9 7 7 .  

Arch Phys Med Rehabil Vol. 59, August 1978 



368 INVERTED SPINAL TRACTION, Riosse 

h l e t h o d s  2nd Materials 

Tlic rccorcling i r ~ s t r u ~ ~ i e t i t ; i t i o i ~  tlcscribetl b y  d e  
, j  "0 rs~cs a n d  o ~ l i c r s ~ - ' ~  was  used. This  collsistcc! o!' 
211 i i i fcgrat i~ig b i o ~ l c c t r i c  n l o ~ l i t o r , "  all clcctroi i iz  
c r ~ i r ~ r t c r . ~ '  a n d  ;ti1 oscilloscop-,." Tlic d:tt:i rccor-ticii 
froin tile c o u n t e r  W Z ~ C  t!ic averagcd abso lu tc  valucs 
01' tile an ip l i tudc  o i  thc clcctrical nctivity gcnes;itctl 
by l l ~ c  l l ~ u s c i c  fibcrs near  the  rccorcling sur facc  c lcc-  
trotles [ luring t!ic data c ~ l l c c t i r ~ p  period. C;ilibr;rtio~l 
of' tlic S ~ S ~ C I I I  was  S L I C I I  t/l,;rt I?!' divitiirifi t l ~ c  cour i tc r  
nunlbcrs  b!; thc d u r a t i o n  o f  [he d ; i f ;~  c o l l c c t i o ~ l  p c r i o d .  
tile IIIC;III sourcc  crng voitag- could  be dcscribcd i i i  

uiirts of rilicrovoltagc I - ~ O ~ - I I I C ; I I I - S ( ! U ~ I ~ C  (p l  RA1S). 
All fcsting rook  place \vitliiti a COP!)CI--screen c n c l ~ s u r c  
durriig lllc sallle l lours o n  2 s~rccc . ss iv~~ tiavs. 

Twcr l (y  Ilcaltliy ilrciiicri, :12,:.d 35 to 56 yc;irs. 
vulirrltecred f o r  tlie s t u d y .  TCI: sxbjccts  wcrc  1.arlcio111Iy 
:~szigric(l lo  tile c s p c r i ~ l l c r i ~ : r l  grciiip will1 tllc scst pI:~ccc! 
i r t  tiic cont ro l  g r o u p .  

Lacli subjcct  sat crcc:  w l i i c  tilt pcr-pc~ltlicular spirlai 
l c~ ig t l )  f rom thc S ~ ~ I ~ O I I F .  1)roecss of  C-7 to ;I Iilic z011- 
riecting tlic postcriol. s i ~ p c r i o r  ili;ic spincs was Iilcas- 
~ r r c d .  Tllrcc 16-1l1111 d i a ~ l l c t c ~ .  silver-silvcr cl l loridc crng 
surl'acc c l c c ~ r o ( i c s "  wcrc  LIZC(I.  7.11~ 2 active c lcc t~ .o i ics  

Fig 1-Exper imenta l  g r o u p  subjec t  in inverted pos i t ion  

\vcrc pl;rcctl ovcr tllc l l i~isclc bulk ~ i l i d w n ! ~  bc.::vc:ri ti!: 

12tll rib silt1 thc posrcrior  iliac cresl of tile !ei i  sii:: 2:' 
lllc b o d y  approxi~n"cIy  3.5 c11i iatcrai t o  tj;t ~pii:C.,:!- 
proccss of  ;I!; atijaccnt lulribar vertebra. ,A;: i : i d c ~ i v ~  
clcctrc~tlc  was at t ;~cIled to tilc vol:lr sur iacc  o:' tilc Icl't 
wrist .  Skill rcsistancc ol' Icss than 5 k-oiirlis v:as o h -  
tairicd prtor to procecdirlg with tile c .upcr in lcn~.  

E:rcil subjcct w:~s grvc11 3 t ic~liorlstrat io~l ,  oli tjic o p -  
crariorl o f  tiic iiiotorized tilt tablc.  A p:rddcd rc\,olvirlg 
pl ;~tfori l i  w:ls at taci icd t i ,  tilc table a n d  placcd against 
tlic tlliglis of t i c  sub icc t .  w l o  was po~it~oile:!  supitlc 
o n  tlic tablc wi th  75' of l i i ~ ?  I l cxro i~ .  ATicr tiic subjcci 
w:~s ~rcl;rsctl. 10-second c o ~ r r i t c r  rcaditlgs :I: tilc cing 
acti\lit!, were takeri rcpcntcdly utitil ric er;lg cllarlgc: 
wcrc foulid for 3 consecutive accurtlui;i!iorl perioris. 

E:rcIi c x ~ ~ c r i ~ ~ ~ c i ~ t a l  suhjcct  tIlc11 \ V ~ S  :~skc t !  t o  pltsli :I 
toggic s w i ~ c l :  arid ro ta tc  tilt talilc uritil ti:: table iridi- 
ca tor  poirltcii t o  135' (Ti: I ) .  Af te r  tile s i ~ b j c c t  1132 
I > C C I I  I iari~irig it1 t l ~ c  i r i \~cr t rd  ! ) o s i h o ~ i  1 .~1 :  i 111itt11t:. 
spilial lcngtil ~llcasurcrlicti ts wcrc rc tsk-11. F i r e - f i !  r 
~ccutlcls  later ,  tile subjcct  rcturneri t o  I l o r i ~ o r ~ t : ~ '  :!!:.: 

I-c~i:aitlccl i l l  positroll for, at1 :idditionai 1 1 i s c c ~ l i d i .  
I<;li.Il coritrol gl.ou11 s u l > j ~ i :  rcrllnincd i l l  !llc origri l~l  

ilorizorital positioli will1 liips f lescd for  tll. d u i a ~ i o : ~  
of' tlic cxpcrir i icnt .  EIIIF, act~vit!. W;IS recoriicu froiti 
tllc co~r t l t c i  for :ill sul,!ccts fur  s ixrcen 10-scco11d :I;- 
curllu1:rtioil pcriotis d u r i ~ i g  tli:, tcstiilg sessioi!. 

l ' lic corriputcd pv KhlS vnlitcs o l  cillg actl\.i[> l r i c :  

tlic tiic:~surccl s i t t ing a n d  invcrted s;~i!ial icllgtli da!: 
wcrc aiialyzed b y  I- tai icd pnired t-tcsr a r  tiic 0 . i : :  

sigriiiicancc lcvcl. 

Tllc 2 groups s l ~ o ~ v c t l  nu  s i g r ~ i I ~ ~ : t r i ~  d i i r e r c ~ ~ c c s  1 1 1  

b;rsclii~c criig :lcfivi(y (cs j~cr i r l~cr i t : t l  s = I I . I ,  c o ~ l ~ l o i  
); = 11.70. r = 0.24. SL) = 7.7 11. 'Plic c o ~ l t r o l  proup 
crilg I I ~ C : I I I S  r c~n~r i r icd  csscri~i :~Ily i ~ i i z l i a ~ ~ g c ( l  t l i rol tcl~.  
oitt lilt testing pcr iod .  111 tlic irivcrtcd posiLi[~~l tl:c LC>.- 

pcriincritai g roup  dc~l lo i i s t ra ted  a s ta~ is t ic ;~ l i ) :  siplil'i- 
can t  tlccr-casc in enlg aclivit>. CK = 6.7 1 .  SD = ?.I:, 
t = 3 . 1 0 ,  p < 0.03), w l i i c l ~  was niit sust:rincd u p i ! ~ ~  
rc t i~r i l ing  t o  tltc Ilol.i~o1lt31 0; = 9.8. SD = 6.74, ! = 
0.3) .  

By tllc first nlot i i torcd per iod  dur ing  tlic iil;rxtctl 

11ic busclinc Illcan. Activi ty corl t inucd t o  dccrcasc 
it1 sm;lllcr a ~ n o u ~ l t s  f o r  70 s c c o ~ i d s ,  then  leveicd off 
wit11 tile c s c e p t i o n  of  a sliglit increase bc twccn  I i i l ir? 

!5 scc arid ! r l l i ~ i  3 5  scc (fig 3). Upor1 returt: t o  tlic 
1iorizont;rl pos i t ion ,  tllc rilcan c n l  lcvcl was iourlii 
to bc less lilan tile baselinc lnean  b u t  no t  e~ iougl l  Icss 
t o  a p p r ~ a c i ~  statistical re1evat1ce. Grca te r  variahilit! 
ariloltp subjects  ~ 3 s  rioted in this pllasc of tlic cspcr i -  

Tlic  di ifcrencc he twcen  tile m e a n  spill31 Ierlgtil lneas- 
ureiiiclits or tile experi i i icntal  g r o u p  subjects  takc;! 
s i t l ing ercct  and a: thc  1 -minute p o i n t  during invcr- 
s ion \ifas i l ig l i l~  significatit ( p  < 0.005). Thcrc was n 
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Baseline 0:00 0:30 1:00 1:30 2:lO 2:40 3:10 3:40 
0:10 0:40 1 :  1:40 2:20 2:50 3:20 3:50 

9 

TIME 

Legend = Baseline, control subjects W =Control, supine 
I 

A =  Baseline, experimental subjects -=Experimental, Inverted 

2 = Wsit ion changing A-A =Experimental, supine 
Fig 2-Meails of e m g  act ivi ty l o r  eacll of the d n l ; ~  c o l l e c t i ~ l ~  periods.  

c o ~ i s i s ~ c ~ i ~  rclario~iship found t o  cs i s t  b e l \ v c c ~ i  tlic 
1licrc:tscs in bpiriai lengtii (t;:ble) a n d  the decreases in  
crlig activity during tlie irivesred p o s i t i o ~ ~ i n g . "  

41) a t r t ~ i i p t  was n;ade t o  iden t i fy  sirililaritics a m o n g  
tlie 8 suhjccts  \vIio showed electrical activity decreases 
;irld spiriai lengtll increases. Age,  Iiciglit, \veiglit, a n d  
t r c ~ ~ t r n r n l  tin)? were each cornparcd wit11 tile p e r c c n t -  
ug: o r  cliaiiges obscrvcd.  h;o relationships b e t w e e n  
t hrse factors  were f o u n d .  

Two subjects  w h o  d id  n o t  silou. tile usual cllarigcs 
wcrc i i~ ic rv iewed af te r  their  test ing sessions. Tiley b o t h  
itidica tcd t l l a ~  tiley found  tiic posi t ion ur ico~i i for tab le  
bur i'or d i f fe ren t  reasons. O n e  subjec t ,  tile largest n ian  
t e s t c d ,  sajd t h e  p la t form restr icted l i i ~ n  t o o  riiucli a n d  
lie \vas u ~ i a b l e  t o  hang freely,  as his !!c2d ivas in co~;:r ;c~ 
witii tlie f loor wliile he was i n v c r t e d . T h c  otlier s u b j e c t  
said h e  h a d  eaten liis luncli 30 riiinutcs prior  t o  be ing  
irivcr.tccl and "iiad a l u m p  in rny s tomach"  while 
inverted 

D u e  t o  the small sainple,  llie response o f  each  s u b -  
jcct h a d  m u c h  influence on thc  me:ln lcvcis. 0 1 1 c  

'..'. c;ll>lc o f  d a t : ~  from both ~ r o ~ ~ p s  in u ~ i c o r r c c t u r l  u v  I<MS 
is a i d i l 3 h l e  o n  requesf ro autl~or.  

sub jec t ,  w h o  was observed t o  niovc i n t o  spir ia  e x -  
tcnsir)n in a11 a t t e ~ n p t  t o  r c p ~ s i t i ~ ~ i  Ilimself UI: tlie plat-  
f o r m ,  i n f l ~ ~ e t ~ c c d  tlic. 75-S5 s e c o n d  pciiotl i~icari  ciii; 
; ~ c l i v ~ l y  up\v;lr.ti. Tl111s i l  is r c ; ~ s o n ; ~ h l c  lo sl:ilc l 1 1 ; r i  111,: 

/O \VCS[  I I I C ~ I I  C I I I ~  IcvcI \Y;IS rcaciied d r r ~ - i ~ i g  tlie I : I O I I ~ I O I -  

i ~ i g  period prior  t o  this evcnl  and  plateaued Ll~c~-eal '~c: . .  
Wierevcr  t l ic~.c were en lg  dec l r r~es ,  tller.c \:.ere also 

Spinal Length Measurements  of Experimental  G r o u p  
Subjects 

Dis~ancc bctwccn C-7 a n d  I'SIS' ictrii 
At I-minuic point 

Sub.icct Sitting erect during inversion 

: - 3 . 8 0 5  
p <0.005 

' A  l i ~ r c  c r > r ~ ~ l c c t l n g  l l i c  ~ ' r ) s l c r i o r  su[>cr ior  i l i :~c  S [ ) ~ I I L S  (I'SIS). 
* k:tng a c t i v i t y  ~ncr i :ns(rd ( r o n i  I ~ a s c l ~ n c  icvcl. 
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370 INVERTED SPINAL TRACTION,  Pjc l sse  

m e a s u r a b l e  s p i n a l  lengt l i  r r !~ r ca se s .  E I I I ~  a c ~ i v i t y  w a s  Acknowlcdpnicnt :  Analysis asrist :~nce was p r u \ i d c d  h!. I ) r  
o b s e r v e d  t o  dcc l j nc  3 5';; w , t i l i r i  10 sccon t~s  oj l<uberr l . o c l ~ ~ i c r ,  associ"1' c0o rd ina Io r .  St;llislical Coilsullinf. 

Service,  h larquct tc  Ilnivcrslty. hli l \vaukec. 
a s s u r n r n g  [ l ie  i n v e r t e d  p o s i t i o n .  T l i i s  \ u s  t i ic  l a rgc s t  

sirigle d e c l i n e .  Fror i i  t h i s  1 1  w a s  a s s u ~ i l c t l  t h a t  l l ic  

q r e a t c s t  a m o u n t  of sp ina l  l cng t i l cn i r i g  t o o k  p l a c c  a s  

r a p i d l y  a s  d i d  t l ic  rriajar en1g d e c l ~ n c .  U c c a u s c  of t h i s  

p c r f e c t  n e g a t i v e  c o r r c l a t i o ~ i ,  t i le  e f f c c ~ ~ v c ~ i c s s  of tl ic 

i n v e r t e d  p o s i t i o n  on a p a r t i c u i a r  rndrvi t lua l  r i i igli t  bc: 
d e t c r n i i n e d  s i ~ i i p l y ,  o b j e c t i v e l y ,  an t i  q u i c k l y  w i t l i o u :  

e s p e r ~ s i v e  n ~ o n i t o r i n g  equ ip i l l e l i t .  

A s m a l l  p i l o t  s t u d y  ( r i= j )  f oun t1  r l la t  s p i n a l  l e n g t h  

i n c r e a s e s  could b e  n i ea su red  a f t e r  a s  l i t t l e  a s  10 s c c o n d s  

ill t l ic  i n v e r t e d  p o s i t i o n . 1 2  T i l e  I - ~ i i i l i ~ r t c  sp t r ia l  le r ig t l i  

I n e a s u r c n i c ~ i t  w a s  feit  t o  c o r r e s p o n d  s u f L c i c r i t l y  t o  

[ l ie  p e r i o d  or rnaxirnai c ~ i i g  d c c l i n c , s o  :tiat t i le  s u p p o r t -  

i n g  e f f e c t  of tl ic ~ i i u s c u i a t u r e  w o ~ ~ l a  l i ; ~ve  b c c ~ i  a t  a 
v e r y  r educcc l  l eve l .  

A c a r r y o v e r  c f f ec r  i ron1 i i i vc r t ed  p o s ~ t l o ~ ~ i l l g  w a s  

a r ~ l i c i p a t e d  fro111 c l in ica l  r e p o r t s  or1 [ l ie  u s e  o f  t i le 

p o s i t i o n  i n  t r e a t i n g  p a t i e n t s  w i t h  b a c k  p a l l l o l o -  

g tcs .  - 3  The l a c k  of a s t a t ~ s t i c a l l ~ ~  s i gn i f i c a r i t  c a r r y -  

o v e r  e r f c z t  ill t i le  p r e s e n t  s t u d y  I i iay  l i avc  bccr i  d u c  t o  

t l le  s t u d y  c lcs ign ,  w i ~ i c l i  l i r i i i ted  t l ic  c i u r a t i o n  of t l le  

pos t i nvo l - s i o r i  ~ n o n i t o r i ~ i g  t o  1 ; 5 s c c o n c ! ~ .  It I S  c v i r l c l ~ t  

~ l l a t  t l ~ i s  d u r d t i o r :  \vas i t i s t i l ' l i ~ i c ~ ~ t  10 a l l o ~ ~  t i e  C S ~ C I - i -  
r ~ i c r i t a l  g r o u p  s u b j e c t s  t o  reac l i  a p1atc:iu of c ~ l i g  a c t i -  

v i t y .  A g c ~ i c r a l  t r e n d  or p rog rc s s ivc ly  clecli l i ir ig I l lcan  

e m g  l eve l s  o c c u r r e d  a n d  ti le f i n a l : m c ~ n i t o r c d  p c r i o d  was 
l o w e s t  of all ( f i g  2).  

I t  w a s  c o ~ i c l u d c d  frorri  t l i is  s t u d y  t11;lt i n v e r t c d  posi- 
t i o n i n g  i n c r e a s e s  t l ic sp ina !  i c n g i h  ar id  r c t l ~ r c e s  t i le  e r n g  

a c t i v i t y  of I u l i ~ b a r  a r e a  n i u s c u l ; ~ t u r c  111 t i c a l t l ~ p  ~ i l a l c  

s u b j e c t s .  A min i r i i u rn  d u r a t i o n  of 7 0 ~ s c c o n d s  w a s  r c -  

q u i r e t i  for t h e  n i a s i ~ ? i a l  e f f c c t  of t i le  i n v c r t c t i  p o s i t i o n  

o n  t l lc l i r r nba r  r nuscu l a tu l - c .  lio111 c l i : ~ ~ ~ g c s  iucrc s t ; r t i s -  

t i c a l l y  s i g n i f i c a n  1. 

Wlrile t l i e  e f f e c t s  of t h e  i n v e r t e d  p o s i t i o l i  o n  n o r n ~ a l  

s:rbjccts h a v e  been appropriately v e r i f i e d ,  a r ld  c l . c d c n c c  

a d d e d  t o ' c l i n i ca l  o b s e r v a t i o n s ,  i n v e r t e d  p o s i t i o n i n g  of 
s u b j e c t s  w i t h  d i ag r io sed  p a t h o l o g i c  c o n d i t i o r l s  of t l ie  

b a c k  or s p i n c  l i a s  y e t  t o  b e  s t u d i c t l  by  s i r ~ i i l : ~ r l y  o b j e c -  

t i ve  s t a t i s t i c a l  m e a n s .  
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