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Abstract :  Mechanical  neck pain i s  def ined as the neck pain o f  mechanical  or igin  not  at tr ibutable to  a  

recognizable or  a  spec i f ic  kno wn pa thology.  30  ind ividuals who met the  inclus ion cr i ter ia  were taken.   

On the 1 s t  week,  Phase  I :  t ra ining deep  neck stabi l izers exercises  were given.  On the 2 n d  week,  in 

addit ion to  Phase I ,  Phase II :  t ra ining muscle  imbalance and  scapular  stabi l izers exercises were given.  

On the 3 r d  week,  in addi t ion to  Phase I  & II ,  Phase III :  posture and thoracic mobil i ty training exercises  

were given.  On the 4 t h  week,  in add i t ion to  Phase  I ,  I I  & III ,  Phase IV: re -training the sensory-motor  

response  exercises were  given.  Fro m 5 t h  to  8 t h  week Phase I ,  I I ,  I I I  & IV exerc ises were  given.  The  

exerc ises  were given 4  days a  week,  30 -45 minutes wi th  s tandardized  10 repe ti t ions o f  3  s ets in one 

session for  3 -5 t imes per  day.  The outcome measure included were Neck Disab il i ty Index(NDI) ,  

Cervica l  Range Of Mot ion Assessment (Measured With Inch Tape) ,  Craniocervical  Flexion Test  (Using 

A Pneumatic  Compress ion Device) ,  Cervical  Extensor  End urance Test  and  PostureScreen Mobi le  

Appl ica t ion.  The above outcome measures  were taken on the  fir s t  day and the subjec ts  were re -assessed 

at  the  end  of every week but  only the  pre - tes t  and  end of  8 t h  week evalua tion result s  were de lineated  in  

stat is t ical  analys is.  The  outco me measures  o f  the  pre - tes t  and post - tes t  eva lua tion were  ana lysed using 

paired  s tudent  t -Test  which sho wed s igni f icant  improvement .  This mult imodal  approach for  subjec ts  

wi th  mechanical  neck pa in proved to  be e ffect ive  in improving the ir  functional  act ivi t ies .  
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I. INTRODUCTION 

Mechanical  neck pain i s  defined as  the neck pain o f  mechanica l  or igin  not  a t tr ibutable  to  a  recognizab le  

or  a  spec i fic  known pathology (Pranjal  Gogoi 2015) . 2 0  The 2010 global   burden of disease states that  

neck pain is  ranked 4 t h  among  people l iving wi th d isabi l i ty a ffect ing 30 -50% of the genera l  populat ion, 

es t imated  to  be  70% of  the  Ind ian popula t ion,  i r respec tive o f  age,  are  sufferers  o f  neck pa in (JOSPT 

2018) 1  and the prevalence i s  at  an increasing stake among the young adult s  (GROSS.A Cochrane 

sys temat ic  review 2015) . 9  Mechanica l  neck pa in i s  pervasive and an increased prevalence i s  found 

among the subjec ts who have presented a t  the  outpat ient  depar tment.  Hence severa l  researchers and  

cl inic ians suggests tha t  the goals o f a  r ehabil i ta t ion program should  inc lude pa in reduct ion,  normalized  

range of mot ion and neuromuscular  contro l  as wel l  as adequate s trength and endurance of the cervical  

spine,  in order  to  p revent  the inc idence of re -occurrence.The l i terature  suggests tha t  the main long-term 

consequences  o f  neck pain are  ind ividual  disabil i ty and  job absenteeism,  which are  recognized  as 

signi ficant  publ ic  heal th  and socioeconomic problems. 1 , 1 7  
 

 Mechanical  neck pa in can be produced from involvement o f  di ffe rent  s truc tures l ike m uscle,  

l igament,  fascia ,  bone ,  jo int  capsule,  car t i lage and  blood  vesse ls .  These structures  may ge t  pulled  or  

strained  causing re lease o f cytokines  or  chemokines,  which st imulate the surrounding st ruc tures  

el ici t ing pain (Vora,  Doerr  & Wolfer ,  2010) . 7 1   

 

 Mechanical  neck pa in is  pervasive general ly,  as  a  ser ies  o f de ter iorat ion process  undergo ing,  no t  

sentient  o f which star ted f ir st .  The de ter iora t ion process  i s  as fo l lo ws,  

  Reduced strength of  neck muscle s tabi l izers.  

  Poor posture.  

  Weakness and adapt ive sho rtening of  cer ta in musculatures around neck.  

  Reduced propr iocep tion.  

   Impaired ba lance.  

 

 Cont inuous neck pain has the po tent ia l  to  change the b iomechanics o f cervical  sp ine (Boyoung,  

Young Kim 2016) . 5  

 

Ind ividuals who are p rone to  this includes ,   

  desk job  for  more than 4  hours in a  ro w. 1 , 8  

   dr iving for  2  hours and more. 9 , 1 4  

  heavy he lmet users. 1 , 2 0  

   b i foca l  users. 2 0 , 2 3  

  sleeping wi th an awkward posture. 1 , 2 0 , 3 9  

  carrying heavy weights on head. 1 , 8 , 2 4  
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  act ivi t ies  invo lving cont inuous extended neck such as wri t ing  on board,  repair ing,  painting 

etc . 1 , 3 9 , 4 1  

   per iods o f long s i t t ing l ike at tending lec ture  and dr iving long term visual  disp lay terminal  

operators,  dent i st ,  music ians (vio linist ,  guitar i s t  e tc) . 4 1 , 4 2  

 

 Researchers suggests that  goa ls  o f rehab il i ta t ion prog ram for  chronic neck pa in should include 

pain reduct ion,  normalized range of  mot ion,  neuro muscular  control  as  well  as adequate s trength and  

endurance  of  the  cervical  spine( ROIJEZON 2015) 7 0  i t  should  be  addressed  in  phases  to  prevent  the  

incidence of  re -occurrence (Bryan 2014) . 7 , 6 0  

 Deep neck s tabi l izers,  the  cervica l  segment  i s  supported by the longus  col l i  musc le  anter ior ly , 

semispina li s  cervic is and cervical  mul t i f idus muscles poster ior ly,  over  the craniocervical  region i s  

supported by the longus ca pi t i s  muscle anter ior ly,  suboccipi ta l  extensor ,  semispinal is ,  and splenius 

capi t i s  muscles poster io r ly. 7 1  

 

 Stud ies have  identi f ied  impaired  ac tiva tion of  the  deep cervica l  f lexor  muscles ( longus col l i  and 

longus  cap it i s)  in people wi th  neck pa in. 6  Given the  ro le  o f  the deep  cervica l  f lexor  muscles in postura l  

support  and  the kno wledge  of impaired  act ivat ion of these  muscles  in  people wi th neck pain,  the  subjec t  

would d isp lay def ic i t s  in the postural  endurance of these muscles. 4 , 5 , 1 0  Indeed,  people wi th neck pain 

tend to  dr i ft  more into  a  forward head posit ion when they are not  consciously aware of their  

posture. 2 2 , 5 0 , 6 8  

 

 Range of mot ion exercises in non -weight  bear ing i s  ini t ia ted pass ive ly in chin ret rac ted posit ion. 

Performing head nodding and ro tat ion he lps to  establ ish the ava ilab le range  of mot ion. 6 0 , 7 0  

 

 Carr ie  M.Hall ,  Lor i  Thein Brody 2014  descr ibes  tha t  i sometr ic  exerc ise  i s  commonly used  to 

increase muscle performance. Although no joint  movement occurs,  isometric exercise  is  considered 

func tional  because i t  p rovides a  strong base  for  dynamic exercise and many postural  muscles work 

pr imarily in an i sometr ic  fashion.  I sometr ic  exercise is  used as a  specia l  technique in propriocept ive 

neuro muscular  fac i l i ta t ion to  improve the endurance and  to  s trengthen the muscle. 8 , 9 , 6 0  

 

 Direct ional  preference exerc ises  i s  the motion in  any area  o f  the  body tha t  needs to  be e i ther  

repea tedly loaded or  the posi t ion sus ta ined in non weight  bear ing or  par t ial  weight  bear ing,  is  o f ten 

pushed to  end range. 6 0  

 

 Ste r l ing (2001)  found  that  cervical  spine mobil iza t ion i tsel f  act ivated deep f lexor  muscular  

act ivi ty o f the cervical  spine. 7 0  

 

 Chin retract ion in di fferent  posi t ions 1 3 , 2 0  such as s i t t ing,  sup ine,  prone ,  quadruped,  brugger  

rel ie f posture he lps  to  incorporate great  amount  of neck muscle s tab il izat ion. 2 7 , 3 3 , 6 0  

 

 Liebensen 2007 and Jul l  2008 7 3 , 7 4  suggest  a  craniocervica l  flexion exercise as par t  o f an ini t ial  

t raining program to ac t iva te the deep f lexors  of  the  neck,  Dong Yeon Kang 2015 concluded tha t  

craniocervica l  f lexion wi th  pressure  sensor  shows signi f icant ly greater  outcome in  improving muscle 

endurance  and cervical  range of motion when compared to  the craniocervica l  flexion tra ining. 2 2  

 

 L Parazza  2014  suggest  that  endurance  of  deep neck extensors  such as  sp lenius capi t i s ,  

semispina li s  cervicis and splenius cervicis do p lay a signi ficant  role  in neck stab il izat ion. 2 6  

 

 One of the de leter ious  effec ts o f chronic neck pain is  the presentat ion of fo rward neck 

posture. 2 , 3 , 1 2   Forward head posture i s  the  s truc tur a l  forward  posi t ioning of  the head,  away from the  

center l ine o f the body,  where lo wer cervical  ver tebrae are bent  and upper  cervical  ver tebrae are  

extended ,  and the weight  of the head supported by the neck i s  increased . 2 2 , 3 8  The flexion moment o f the  

head appl ies pressure on muscles and joints  around the cervica l  ver tebra,  in addi t ion to  act ive  

myofascia l  t r igger  po ints  o f the suboccipi ta l  musc le which may induce neck pa in and  tens ion type 

cervical  headaches ,  whi le  reducing the  mobi l i ty  o f the  neck.  As a  co mpensa tory ac tion for  the  postural  

deformi ty o f fo rward head posture,  severe extension ar i ses between the upper  cervica l  jo int  and  at lanto -

occip ita l  jo int ,  and the  upper  cervica l  ver tebrae rela t ively protrude forward  whi le  the face  directs  

up wards.  Change in the curvature o f the  neck bone  causes  upper -crossed syndrome due  to  an imbalance 

in  muscular  pa ttern,  which subsequently leads  to  rounded shoulder  posture (Harman K,  Hubley -Kozey 

CL,  Butler  H 2016) . 5 0 , 5 7 , 6 8  

 

 Dolphus thacker  2011  def ines Upper  Crossed S yndrome as  the  t ightness o f  the upper  trapez ius , 

pectoral is  major ,  and  levator  scapulae and weakness o f  the rhomboids,  serratus anter ior ,  middle and  

lower  trapez ius ,  and the  deep neck flexors,  especia l ly the scalene muscles. 3  

 Aj i th Dabhoikar ,  Suja tha  Yard i  2015  put  for th  that  scapular  muscle s trengthening must  be 

rendered in ind ividuals wi th  chronic mechanica l  neck pa in. 4 9  

 

 Jul l  (2015)  points  out  the  evidence  that  postural  t raining i t se l f  can improve  neck muscle 

function. 3 8  
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 Improvements in cervical  prop riocep tion wi l l  a l lo w the pat ient  to  maintain a  s table cervica l  

posi t ion whi le  p rogress ing to  a  speci f ic  s trengthening exerc ises . 7 4     

 

 Several  stud ies concluded that ,  fat igued cervical  muscle in chronic neck pa in impair s postura l  

stabi l i ty which should a lso be addressed as a  par t  o f rehabi l i ta t ion protocol .  (Mazen M. Alqahtani  

2015) . 2 9 , 3 0 , 3 1  

 

 As per  the meta -analys i s for  individuals wi th chronic neck pa in,  the desired recommendation of 

exerc is ing i s  3  sess ions  per  week approximate ly 30 -60 minutes o f 10 repeti t ion of  3 -5 t imes. 6  

 

 General ly in common pract ice ,  th is  scenar io  o f  mechanica l  neck pain is  o f ten le f t  careless by 

address ing only the symptom and  not  the cause.  S ince  i t  i s  mul t i fac tor ial  and the several  in terventions  

quoted above,  proves an eviden t  correc tion of  mechanical  neck pain individually,  th is  s tudy i s  an 

at tempt to  amalgamate everything wi thin 8  weeks of durat ion.  

 

 With an increased incidence of mechanica l  neck pa in in add it ion to  the high level  o f fai lure of  

trea tment leading to  reoccurr ence,  we are intended to  consider  the muscle adaptat ion to  exerc ise (6 -12 

weeks) . 7 1  

 

 With the advent o f technology,  the interne t  i s  f looded wi th information and the young adul ts  fai l  

to  fi l te r  the r ight  content .  Thereby ending up ,  ei ther  over  or  under  inc orpora tion of  the exercises  

advised.  

 

 

 

NEED AND SIGNIFICANCE OF THE STUDY  

 

 As per  the suggestions from severa l  researchers,  the goals o f rehabi l i ta t ion program for  chronic 

neck pa in should inc lude pain reduction,  normalized range of motion,  neuro muscular  control ,  adequate  

strength and endurance of the cervica l  sp ine ( ROIJEZON 2015)  and i t  should be addressed in phases to  

prevent  the incidence  of  re -occurrence (Bryan 2014) .  There is  scarci ty o f  sc ient i fic  research s tudies 

showing,  whic h method is  most  e ffec t ive  in  the  trea tment o f  chronic  neck pain.  The intent  o f  this  s tudy 

is  to  address  chronic mechanica l  neck pain wi th  the  four  phases o f  rehabil i ta t ion intervent ion in  order  

to  eva lua te the c l inical  outcome as object ive measure.  

 

 

 

 

AIM OF THE STUDY  

 

 To determine the e ff icacy of phases o f cervica l  spine rehab il i ta t ion program in mechanica l  neck 

pain.  

 

OBJECTIVES OF THE STUDY  

 

1)  To analyze effectiveness o f tra ining of  deep neck stabi l izers in  mechanical  neck pa in.  

2)  To analyze effect iveness of tra ining neck muscle endurance and scapular  s tabi l iza t ion in  

mechanica l  neck pa in.  

3)  To analyze effectiveness o f posture and  thoracic mobi l i ty training in  mechanica l  neck pain.   

4)  To analyze the e ffectiveness o f re -training sensory motor  respo nse  in mechanical  neck pain.  

5)  To determine  the e ffec t iveness o f  the above  phases  o f  cervica l  sp ine  rehabi l i ta t ion protoco l  in 

improvement o f the functional  outcome.  

 

 

HYPOTHESIS 

 

EXPERIMENTAL HYPOTHESIS :  

 There wi l l  be signi ficant  changes in mechanica l  neck pain fo l lowed by cervica l  spine  

rehabi l i ta t ion program.  

 

NULL HYPOTHESIS:  
 There  wi l l  be no  signi ficant  changes in mechanica l  neck pa in fo l lowed b y cervica l  spine  

rehabi l i ta t ion program  
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REVIEW OF LITERATURE  

 

PETER R.BLANPIED et  al  (2017)  es t imates tha t  22 -70% of populat ions are vic t ims of neck pain a t 

a t least  one point  in their  l i fe .  I t  has been repor ted that  30% of ind ividual  develop chronic symptoms. 1  

 

ANITA R.GROSS et  al  (2017)  r eported  that  global  burden of  disease injury and  r i sk fac tor  2010 s tudy 

in  which neck pain i s  ranked IV among people  l iving wi th  disab il i ty.  The neck pa in i s  ranked 21 s t  on 

overal l  in  global  cause of d isabi l i ty adjusted  l i fe  years. 1 ,  9  

 

MEGAN M.HEINTZ et  al  (2008)  exp lains that  mechanical  neck pain commonl y ar i ses ins idiously and  

is  general ly mul t i factor ial  in  or igin  and  encompasses  var ious  factors  such as poor  posture,  anxiety,  

depress ion,  s tra ins,  sport ing and occupat ional  act ivi t ies .  He a lso adds tha t  t reatment o f chronic  

mechanica l  neck pa in lacks in l i tera ture. 5 7  

 

SELVAM P.SENTHIL and JINU MERLIN KOSHY (2016)  in terprets tha t  the occurrence of mechanica l  

neck pa in i s  at  h igher  s take among young adul ts  of age ranging from 18 -35 years. 3 9  

 

ROIJEZON et  al  (2015)  recommends tha t  the goals o f the rehabil i ta t io n program should inc lude pain 

reduct ion,  range of motion,  as  well  as adequate strength and endurance of the cervica l  spine .  6 0  

CLIONA O’RIORDAN, AMANDA CLIFFORD  et  a l  (2014)   conducted the sys tematic  review as  o f to  

analyse the Frequency,  Intensi ty,  T ime a nd Type  pr inc iple  for  ind ividuals wi th  chronic neck pa in. 6  

 

BRYANS et  a l  (2014)  for  Chronic Non-Speci fic  Neck Pain.  6 0  Exercise ( includ ing stretching,  i sometr ic ,  

stabi l izat ion,  and s trengthening)  is  recommended for  short -  and long-term benefi ts  (pain,  disa bi l i ty,  

musc le s trength,  qua li ty  of  l iving,  cervica l  ROM) as par t  o f  a  mul t imodal approach to  the trea tment  o f 

chronic neck pa in when combined wi th infrared radia t ion,  massage,  or  o ther  physical  therapies.  Manual  

therapy i s  recommended  in the treatment o f chronic neck pa in for  the shor t  and long -term benefi t  (pa in,  

disabi l i ty,  cervical  ROM, strength)  in combination wi th advice,  s tre tching,  and exerc ise.  

 

GROSS et  al  (2015)  in  COCHRANE SYSTEMATIC REVIEW  o ffered var ious  intervent ions  for  

chronic mechanica l  ne ck pa in in phases for  be t ter  long term effec t .  Treatment must  be mul t imodal and  

not  by only treat ing the myogenic patho logy. 6 0  

 

DONG YEON KANG et  al  (2016)  dep icts tha t  ind ividuals who are prone  to  this  inc ludes,  desk job for  

more than 4 hours in a  row, dr iving for  2  hours and  more,  heavy helmet  wearers ,  b i foca l  users,  s leep ing 

wi th  a  awkward posture,  carrying heavy weights  on head,  act ivi t ies  invo lving cont inuous extended neck 

such as wri t ing on board,  repa ir ing,  painting,  per iods o f  long si t t ing l ike  a t tending lecture and  dr iving,  

long te rm visua l  d isp lay terminal  opera tors,  dent is t ,  musicians  (vio linis t ,  guita r i st  e tc) . 2 2  

 

SHAHNAWAZ et  a l  (2013)  guided pressure -biofeedback deep  cervical  flexor  tra ining he lped in 

al levia t ing neck pain and improved muscle  per formance in visual  d isplay terminal  opera tors. 2 3  

 

ZAHEEN AHAMED IQBAL et  a l  (2017)  Deep Cervical  Flexor  Muscles Training Using Pressure 

Biofeedback grea t ly helped in addressing the pa in and disab il i ty functional  outco me in School Teachers  

wi th  Mechanica l  Neck Pain. 2 4  

 

DEEPTI ARORA et  al  (2013)  there seem to be def ini t ive  posit ive correla t ion between endurance of  

deep cervical  f lexors and lower scapular  s ta bi l izers in computer  users wi th  chronic neck pa in. 3 3  

 

YESIM DUSUNELI et  al  (2009)  exp la ins the neck exerc ise designed to  improve spinal  stab i l izat ion 

have ga ined popular i ty in the conservat ive treatment o f pat ient  wi th neck pain. 2 7  

 

JARI YLINEN et  al  (2003)  i l lustra tes act ive neck exercise  in weight  bear ing and non -weight  bear ing 

he lps to  improve  the  functional  outcome in individuals. 4 0  

 

EDMOND et  a l  (2014)  reported  70% of  cervica l  pa tients presented wi th  direct iona l  preference  (most ly 

in  extension) . 6 0  

 

CARRIE M.HALL, LORI THEIN BRODY (2014)  descr ibes  tha t  iso metr ic  exercise i s  commonly used 

to  increase muscle per formance.  Al though no joint  movement occurs,  isometr ic  exerc ise i s  considered  

functional  because i t  provides a  s trength base for  dynamic exerc ise and  because many postural  muscles 

work pr imar i ly in an isometr ic  fashion.  I sometr ic  exercise i s  used as a  special  technique in 

propriocep tive neuromuscular  fac i l i ta t ion to  improve the  endurance  and  strengthens  the muscles in a  

weak por t ion of the range .  I sometr ic  exercise i s  most  e ffect ive when individuals are  in a  lo w state  o f 

training,  because the benefi t s  o f  i sometr ic  exerc ise decrease as  a  state  o f tra ining increases. 1 8 , 2 1  

 

STERLING et  a l  (2001)  found tha t  cervica l  sp ine mobi l izat ion act iva ted deep f lexor  ac t ivi ty al lo wing 

them to engage more effect ively during the tra ining exercise. 7 4  
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MURPHY et  al  (2016)  demonstra tes the benefi t s  o f chin retract ion t raining in d i fferent  posit ions. 6 6  

 

LIEBENSEN (2007)  AND JULL (2008)  suggest  a  craniocervica l  f lexion  exercise as par t  of an ini t ial  

t raining program to  ac t iva te the deep f lexors o f the neck. 3 8  

 

CHIA-CHI YANG ET AL (2016)  explains the  motor  uni t  recruitment  of i sometr ic  f lexion exercise in 

mechanica l  neck disorders. 1 4  

 

GUO  LY et  a l  (2012)  depic ts the thr ee-d imensional  charac ter is t ic  o f neck movements in subjects wi th  

mechanica l  neck dysfunction. 1 6  

PRANJAL GOGOI (2015)  shows greater  e ffects in cervica l  endurance training programme in  

mechanica l  neck pa in.  2 0  

 

SERGIO PARAZZA et  al  (2014)  exp la ins  a  defini t i ve  improvement cervical  flexor  and  extensor  

endurance  tra ining in VAS,  disab il i ty  index in neck pa in subjects. 2 6  

 

DOLPHUS THACKER (2011)  Upper  Crossed Syndrome as the t ightness o f the upper  t rapez ius,  

pectoral is  major ,  and  levator  scapulae and weakness o f  the rhomboids,  serratus anter ior ,  middle and  

lower  trapez ius ,  and the  deep neck flexors,  especia l ly the scalene muscles. 3  

 

BOYOUNG IM et  al  (2016)  puts  for th  the e ffec ts  o f scapular  s tabi l iza t ion exercise  on neck posture and  

muscle act iva tion in ind ividua ls wi th neck pain and  forward head  posture. 5  

 

WON-SIK BAE et  al  (2016)   e ffect  o f middle and  lo wer trapez ius  s trength exercises and  leva tor  

scapulae and upper  trapezius stretching exerc ises in  upper  crossed  syndrome. 2  

 

DO YOUN LEE et  al  (2017)  there showed to  be changes in rounded shoulder  posture and forward head 

posture according to  exercise methods. 4  

 

DVORA SHURMAN et  al  [2005]  Published  in their  ar t icle  tha t  though muscle loss  happens to  

everyone,  regular  exerc ise develops a  reservoir  of muscle  to  cal l  upon.  We use e last ic  bands  and bal ls  to  

enhance  cer ta in exercises.  For  example  pull ing an e last ic  band whi le  doing arm act iva ti on or  cross 

crawl ,  turns  these movements into  strength tra ining. 4 4  

 

FOLLAND JP et  a l  [2005] -Demonst rated in the ir  study that  strength tra ining wi th  i sometr ic  contrac tion 

produces large but  highly angle speci f ic  adap ta t ions.33 ac tive heal thy males 18 -30 years completed 9 

weeks of s trength training of quadr iceps  muscle group 3  t imes per  week.  To contras t  the cont rac ti le  

mode of i sometr ic  versus dynamic tra ining,  but  d iminish the st rong angle spec i fici ty e ffect ,  we 

compared  the  s trength ga ins produced by isome tr ic  tra ining at  fo r  joint  angles wi th  conventional  

dynamic tra ining.  I sometr ic  s trength increases were signi ficant ly greater  for   t rained  l imb. 4 0  

 

KAY  TM, GROSS A et  al  [2005] -  Se lec ted  stud ies were randomized and invest igated the  use  o f 

exerc ise therapy  as a  t reatment in adul ts  wi th  mechanical  neck d isorders wi th or  wi thout headache.  

There i s  a  moderate evidence of benefi t  that  neck strengthening exercises reduce pa in,  improve function  

and  global  perce ived effect  for  chronic neck disorder  wi th headache i n the shor t  and  long term. 9  

 

LEE H et  al  [2005] -To invest igate assoc ia t ions between ca tegor ies o f  response to  neck pain/discomfor t  

and (1)  the endurance t ime of  neck muscles,  neck range of mot ion,  neck and head morphology,  (2)  

sensi t izat ion or  s tre tch effe c ts ar i sing from repeat ing end -of-range measurements,  and (3)  se l f -report  

data  from neck pa in and disab il i ty quest ionnai res.  The  affec tive d imension of Neck Disab il i ty Index 

scores  were signi f icant ly higher  by subjec ts who had  sought trea tment than those o f  the  unt rea ted 

groups. 6 1  

 

SHAILESH GARDAS et  al  (2017)  puts for th reduced cervical  muscle fa t igue causes  postura l  

ins tab il i ty. 2 8  

 

BEINERT K et  al  (2013)  explains that  balance  tra ining does have  an effec t  on cervica l  sensorimotor  

function and neck pa in. 6 9  

 

ARRIGO GIOMBINI (2013)  t reatment to  neck balance sys tem in a l leviat ing long term mechanical  neck 

pain. 6 7  

 

EYTHOR KRISTJANSSON  et  a l  (2009)  neck exercise for  sensorimotor  funct ion. 5 2  

 

DEOK JU KIM et  al  (2015)  exercise  program for  posture  correct ion essenti a l  in  the  management  o f 

neck pa in. 6 3 , 6 4  
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ZAHRA ABDOLLAHZADE et  al  (2017)  i l lust rates the e ffects o f 4  week protoco l  posture correct ive  

exerc ise in addressing the forward head  posture  wi th swiss bal l . 6 8  

 

PEROORU RUPESH et  al  (2017)  neck stabi l iza t ion tends to  improve head re -posi t ioning sense. 1 3 , 6 1  

 

JULL et  al  (2008)  Improvements in cervical  propriocep tion wi l l  a l lo w the pat ient  to  mainta in a  stable  

cervical  posit ion whi le  progress ing to  speci f ic  s trengthening exerc ises. 5 8   

MAZEN M. ALQAHTANI et  a l  (2015)  Several  s tudies  concluded  tha t ,  fat igued  cervica l  muscle  in  

chronic  neck pa in impairs postural  stab il i ty which a lso  should be addressed as  a  par t  o f rehab i l i ta t ion 

protocol . 2 9  

 

PHIL PAGE et  al  (2011)  por trays  that  the c l inica l  management o f cervical  headache s do include 

stretching and  s trengthening of neck musculatures. 5 9  

 

ARIMI SOMAYEH et  al  (2018)  expla ins the effec ts  o f  neuromuscular  exercise  program for  neck to  

improve size and function of deep cervica l  flexor  muscle in non - speci f ic  neck pa in. 4 5  

 

CHUI TT et  al  (2012)  exp la ins  good re l iabil i ty and va lid i ty o f cervical  range of motion and isometr ic  

neck muscle assessment.  ( ICCs ranged from 0.92  to  0 .99) . 7 3  

 

DEEPAK SEBASTIAN et  al  (2015)  cervical  extensor  endurance tes t ,  the inter -ra ter  re l iabi l i ty was  

‘very good’ (k = 0.800,  SE of kappa = 0.109,  95% CI) . 4 8  

 

ALIAA REHAN YOUSSEF et  a l  (2016)  Photogrammetr ic  quanti f ica t ion for  postural  assessment lacks 

substantial  evidence. 7 5  

 

DAVID M. BOLAND,  ERIC V. NEUFELD (  2017)  Posture Screen Mobile  Appl ica t ion (Android  

Version) ,  in ter -rater  agreement was almost  per fec t  ( ICC≥0.81)  for  four  measures and substant ial  

(0 .60<ICC≤0.80)  for  three measures during the ful ly c lothed exam. 4 3  

 

MATERIALS AND METHODOLOGY  

 

STUDY DESIGN :  Quasi  Experimental  Design  

STUDY SETUP  :   Outpa ti ent  Department,   

  Meenakshi  Faculty o f  Physio therap y,   

  KK Nagar ,  Chennai .  

  Vai lankanni Physio Clinic ,   

  Royapuram, Chennai .  

STUDY DURATION  :   8  weeks  

SAMPLE SIZE  :   30 subjec ts  

SAMPLING METHODS  :   Convenient  sampl ing technique  

 

SAMPLING CRITERIA :   

INCLUSION CRITERIA :  

1)  Age 20-35 years. 2 1 ,  2 2 ,  3 6  

2)  Both genders. 2 0  

3)  Quebec  Task Force Classi f ica t ion –  Grade II  3 8 ,  4 5 ,  6 8   

(Grade  II :  neck compla ints and  the examining physician f ind decreased range  of motion and 

point  tenderness in the neck) .  

4)  Neck Disab il i ty Index :  subdivision pain intensi ty 0 ,1 ,2 ,3 .  

5)  Neck pain wi th symptoms more than 3 months  (pul l ing type  of pa in) . 1  

6)  Neck pain wi th mobil i ty  defic i t  (cl inica l  prac tice guide lines  2017) . 1  

7)  Clinica l  Predictor  Rule for  Mechanical  Neck Pain. 7 6  

 

Predictor Variables  

  Ini t ial  Neck Disabi l i ty Index score < 11.50 po ints.  

  Bila tera l  pa ttern o f invo lvement.   

  Not per forming sedentary work> 5 hours /day.   

  Feels be tter  whi le  moving the neck.   

  Does not  fee l  worse whi le  extending the neck.   

  Diagnosis  o f spondylosis wi thout radicul opathy.  

( Ind ividuals matching any 4 of  the  cr i ter ia  l i s ted above wil l  be  considered) .  

 

EXCLUSION CRITERIA :  

1)  Neck pain radiat ing to  upper  l imb and o ther  neurological  symptoms. 1 , 2 0 , 3 4  

2)  Injury/dysfunctional  scapulohumera l  muscles. 4 , 5 , 2 2  

3)  Impingement /movement impai rments in shoulder .  

4)  Systemic d isease  inc luding rheumatoid ar thr i t is ,  type I  d iabe tes and  other  sys temic disease. 1  
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5)  Congenital  disorders  speci f ic  to  neck includ ing tor t ico ll i s ,  cervica l  r ib ,  sprengel ’s shoulder  

etc . 1 6  

6)  Vert igo.   

7)  Vertebrobasi lar  insuffic iency.  

8)  Recent  surgery over  neck or  shoulder . 2 0  

9)  Cervica l  canal  stenosis  or  instab il i ty. 1  

10)  Migra ine.  

11)  Fibromyalgia.  

12)  Severe psychiatr ic  i l lness.  

13)  Pregnancy  

TOOLS REQUIRED 

High couch  

Lo w couch  

Pil lo w 

Sphygmomano meter  

Tennis ba ll  

Flexobal l  

Notebook  

Lo w res is tance theraband (YELLOW)  

Pul ley device  

Bols ter  

Swiss bal l  

Headgear  device wi th laser  l ight  

Pen  

Wobble board  (uniaxia l ,  mult iaxial )  

Inch tape  

PostureScreen mobile  applicat ion  

 

OUTCOME MEASURES :  

1 .  Neck d isabi l i ty index 2 6 , 3 7 , 4 0  

2 .  Cervica l  range of motion assessment (measured wi th  inch tape)  7 0  

3. Craniocervical Flexion Test (using a pneumatic compression device) 37,47 

4 .  Cervica l  Extensor  Endurance Test  4 8  

5.  PostureScreen Mobi le  Applicat ion 4 3  

NECK DISABILITY INDEX  

Functional  score  which g rades people with  neck pain in cr i ter ia  o f  

  Pain intensi ty  

  Personal  care (Washing,  Dressing etc )  

  Lift ing  

  Reading  

  Headaches  

  Concentra t ion  

  Work 

  Driving  

  Sleeping  

  Recrea tion  

 

CERVICAL RANGE OF MOTION ASSESSMENT (MEASURED WITH INCH TAPE)  

 The cervical  range of  motion is  measured ac tively using inch tape.  The subjec ts were p laced in  

si t t ing posi t ion,  wi th the thoracic and lumbar  well  suppor ted.  

 

CERVICAL FLEXION:  

Patient  posi t ion:  si t t ing  

Init ial ly the direct ion of the movement was exp la ined,  pa tient  was  asked to  per form and  correc t  

sequence was ensured.  

With one  re ference point  over  t ip  o f  chin and another  over  s ternal  no tch,  the reading was no ted.  

The pa tient  was asked to  f lex and let  loose near  the second reference po int  ( sterna l  notch) .  

The di fference was  ca lculated.  

The end feel  was no ted in case o f restr ict ion.  

 

CERVICAL EXTENSION:  

Patient  posi t ion:  si t t ing  

Init ial ly the direct ion of the movement was exp la ined,  pa tient  was  asked to  per form and  correc t  

sequence was ensured.  

With one  re ference point  over  t ip  o f  chin and another  over  s ternal  no tch,  the reading was no ted.  

The pa tient  was asked to  extend and let  loose near  the second reference  point  ( s terna l  no tch) .  

The di fference was  ca lculated.  

The end feel  was no ted in case o f restr ict ion.  
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CERVICAL LATERAL RO TATION:  

Patient  posi t ion:  si t t ing  

Init ial ly the direct ion of the movement was exp la ined,  pa tient  was  asked to  per form and  correc t  

sequence was ensured.  

With one  re ference point  over  chin and another  over  acromian process,  the read ing was  noted.  

The pa tien t  was asked to  f lex and let  loose near  the second reference po int  (acromian process) .  

The di fference was  ca lculated.  

The end feel  was no ted in case o f restr ict ion.  

 

 

 

CERVICAL SIDE FLEXION:  

Patient  posi t ion:  si t t ing  

Init ial ly the direct ion of the movement  was exp la ined,  pa tient  was  asked to  per form and  correc t  

sequence was ensured.  

With one  re ference point  over  t ip  o f  ear  tragus and another  over  acromian process ,  the read ing was  

noted.  

The pa tient  was asked to  f lex and let  loose near  the second reference po int  (acromian process) .  

The di fference was  ca lculated.  

The end feel  was no ted in case o f restr ict ion.  

 

CRANIOCERVICAL FLEXION TEST  

(USING A PNEUMATIC COMPRESSION DEVICE)  

Patient  posi t ion:  supine  

Each pa tient  had to  per form the neck craniocervica l  flexion movement at  6  di fferent  pressure leve ls 

(22,24,26,28 and 30mmHg) wi th 10  second ho ld  at  each leve l  and  30 second res t  be tween each leve l .   

The test ing procedure was terminated i f  subjec t  could no t  ho ld 10 seconds at  each pressure level  or  i f  

the maximum le vel  o f  30 mmHg was achieved.  

 The maximum pressure  level  achieved (act iva t ion score)  wi th 10  seconds ho ld was  recorded for  the 

purpose of  ana lys is.  

 

 

 

CERVICAL EXTENSOR ENDURANCE TEST  

Patient  posi t ion:  Prone lying and head t i l l  shoulder  out  o f  bed.  

Patient  asked  to  tuck the  chin.  

Checked for  any sca lene  anter ior  lengthening.  

The target  hold ing second was 20 second.  

The di fference be tween pre and post  eva luat ion was  recorded for  ana lys is purpose.  

 

POSTURESCREEN MOBILE APPLICATION (ANDROID VERSION)  

Mobile fixed on the wal l  wi th mobile  holder .  

The di fferences  o f head and shoulder  devia t ions in  posture o f p re and post  test  eva luat ion were taken as  

the analys is o f  improvement.  

 

PROCEDURE:  

 Ind ividuals who met the  inclusion cr i ter ia  were taken for  the s tudy and we re exp la ined regarding 

the study object ive and  procedure.  Of which 30 ind ividuals who were wi l l ing and interested ,  were taken 

in  the study for  which a  wri t ten informed consent  was  received from each ind ividual  expla ining fur ther  

benefi ts  o f  the study.  Then  the basel ine  eva lua tion and  the  outcome measures [neck disab il i ty  index,  

cervical  range of  mot ion assessment (measured  wi th inch tape) ,  craniocervical  flexion test  (using a 

pneumat ic  compress ion device) ,  cervical  extensor  endurance test ,  PostureScreen Mob i le  Appl ica t ion]  

were recorded  for  sta t i s t ical  analys is .  On the 1 s t  week,  Phase I :  t raining deep neck s tab il izers exerc ises  

were given.  On the 2 n d  week,  in add it ion to  Phase  I ,  Phase II :  t raining muscle imbalance and scapular  

stabi l izers exercises were giv en.  On the 3 r d  week,  in add it ion to  Phase  I  & II ,  Phase II I :  posture and 

thorac ic mobil i ty t raining exercises were given.  On the 4 t h  week,  in addit ion to  Phase I ,  I I  & I II ,  Phase  

IV: re - tra ining the sensory-motor  response exercises were given.  From 5 t h  to  8 t h  week Phase I ,  I I ,  I I I  & 

IV exercises were given.  The exercises were given 4 days a  week,  30 -45 minutes wi th s tandardized 10 

repet i t ions  o f 3  sets  in one  sess ion for  3 -5 t imes per  day.  Each week progression was  analyzed and  only 

the 1 s t  and end of 8 t h  week score were co mpared for  the sta t i s t ical  result s .  Fo llo wing 8 t h  week the 

patient  was advised to  cont inue the exercises.    

 

TREATMENT PROTOCOL :  

  PHASE I  :  TRAINING DEEP NECK STABILIZERS  

  PHASE II:  TRAINING MUSCLE IMBALANCE AND  SCAPULAR STABILIZERS  

  PHASE III:  POSTURE AND THORACIC MOBILITY TRAINING  

  PHASE IV: RE-TRAINING THE SENSORY-MOTOR  RESPONSE  
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PHASE I  :  TRAINING OF DEEP NECK STABILIZERS  

   Range of  motion exerc ise in non -weight bearing 1 5 , 2 2 , 5 8 , 7 0  

Patient ’s posi t ion:  supine wi th p i l low  

The pa t ient  was pass ive ly maintained  in  chin retracted  posit ion and moved  into  f lexion,  side f lexion,  

la tera l  rotat ion.   

 

  Isometr ic exerc ise in weight -bearing 2 6 , 4 0 , 7 5  

Patient  posi t ion:  long s i t t ing  

Gent le  i sometr ic  contractions  aga inst  finger  t ip  resis tance were  per formed in each of  the  cardinal  

direc t ions.  

 

  Direct ional preference exerc ises 6 0  

Patient  posi t ion:  long s i t t ing  

The pa tient ’s  pain free movement  was pr ior i t ized (most ly in extension)  and  pass ive  overpressure  was  

applied.  

 

EXERCISES FOR DEEP NECK FLEXORS  

  Mobilize each segment  of  cerv ica l  spine 7 2  

Patient  posi t ion:  pa tient  preference  

Each spinous and transverse process o f cervica l  segment was addressed.  

 

  Chin retract ion –  s it t ing,  supine,  prone,  quadruped,  brugger rel ief  posit ion. 2 2 , 3 7 , 6 0  

The pa tient  was asked to  act ive ly per form chin retract ion in d i ffe rent  posi t ions.  

 

 

  Craniocervical  f lexion exerc ise 1 , 2 2 , 6 0  

Patient  posi t ion:  supine  wi th  BP cuff  under  the neck and pressure inf la ted to  20,22 ,24,26,28,30mmHg.  

Patient  was  asked  to  perform the neck craniocervic a l  flexion movement  at  6  di fferent  pressure  levels  

(20,22,24,26,28 and 30mmHg) wi th 10 seconds ho ld a t  each leve l  and 30 seconds rest  be tween each 

leve l .   

The test ing procedure  was  terminated  i f  subject  could no t  ho ld for  10 seconds  at  each pressure level  o r  

i f  the maximum leve l  o f  30 mmHg was achieved .  

 

  Isometr ic holds with chin tucks -  on couch and outside couch 2 0 , 2 7 , 4 0 , 7 5  

Patient  posi t ion:  supine  

Patient  was  asked to  tuck the chin wi th the head  res t ing on the  couch and also outs ide the couch.  

 

  Isometr ic holds with ball  be low chin 1 5 , 2 7 , 6 0  

Patient  posi t ion:  si t t ing  

Tennis ba ll  was p laced below chin and asked  to  ho ld for  10 seconds  

 

  Isometr ic hold with bal l  on forehead 6 0  

Patient  posi t ion:   facing the wal l  wi th flexoball  on forehead  and a lso above  occ iput  

Patient  was  asked to  hold the ba ll  in p lace and perform chin tucks .  

 

 

 

Exercise  for Deep neck extensors 2 5 , 4 4 , 4 6  

  Deep neck endurance training  

Patient  posi t ion:  prone and head t i l l  shoulder  out  of bed  

Patient  was  asked to  tuck the chin.  

Checked for  any sca le ne  anter ior  lengthening.  

The target  hold ing second was 20 seconds.  

 

 Co-contraction exerc ises 6 0  

  Quadruped track  

Patient  posi t ion:  quadruped posit ion wi th  one leg l i f t   

Patient  was  asked to  maintain quadruped posi t ion and ba lance a  no tebook on head in chin  retracted  

posi t ion.  

 

PHASE II :  TRAINING MUSCLE IMBALANCE AND SCAPULAR STABILIZERS  

CERVICAL DEEP FLEXORS EXERCISES:  

STRETCHING  EXERCISES 1 , 6 0 , 6 8  

  Pectora lis  muscles  

Patient  posi t ion:  supine  wi th  arm in 120 degree Abduct ion  

The pa tient ’s  hand  was  passively  s tre tched in downward  d irec t ion wi th  one  hand  near  the  pec torals and 

other  over  the  elbo w.  
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  Sternocle ido masto id  

Patient  posi t ion:  si t t ing  

The pa tient ’s head was passively rota ted  contra latera l  to  the  side  to  be  addressed ( say 30 degrees)  and 

brought into  sl ight  extension.  

 

  Suboccipita l  muscles  

Patient  posi t ion:  prone and also in  sup ine  

The muscle was stretched by inter locking both the f ingers,  ho lding i t  near  the occiput  by pul l ing i t  

up wards.   

 

  Levator scapulae  

Patient  posi t ion:  si t t ing or  s tanding  

Patient  was  asked to  hold on to  the chair  

The pa tient ’s head was t i l ted to  the  opposite  side and bent  forward as  in  looking upon the  knee.  

 

  Upper trapezius  

Patient  posi t ion:  si t t ing or  s tanding  

Patient  was  asked to  hold on to  the chair .  

With one hand depress in g the pa tient ’s shoulder  and  other  hand jus t  pull s  the head away l ike as in s ide 

f lexion.  

 

STRENGTHENING 1 , 6 0  

  Lateral  f lexion and extension with bal l  against  wall  

Patient  posi t ion:  facing the wal l  wi th  flexobal l  on forehead and a lso above occ iput  

Patient  was asked to  hold the ba ll  in place and per form f lexion,  extension,  s ide f lexion and late ral  

rotat ion.  

 

 

 

  Lateral  f lexion against  theraband band  

Patient  posi t ion:   s ide lying wi th head out  o f the couch t i l l  shoulder  

The theraband was  wound  around  the pat ient ’s  head  and  applied  a  gent le  force in  the  downward  

direc t ion al lowing gravi ty also in res istance.  

Patient  was  asked to  mainta in the head in neutra l .   

 

EXERCISE FOR SCAPULAR STABILIZERS : 55,63,75 

  Wall angels for lower trapezius  

Patient  posi t ion:  stand ing agains t  the wal l  

The pat ient  was directed to  draw the ir  scapulae down and in,  and then re lease them back to  neutral  

wi thout moving their  glenohumera l  joints wi th the tact i le  feedback.  

 

  Serratus punch with pul leys  

Patient  posi t ion:  stand ing  

The exerc ise consis ts  o f  the pat ient  pushing the  upper  extremi ty forward,  l ike a  p is ton,  wi thout  flexing 

the e lbow or  twis t ing the torso.   

This ac t ion was or iginated from the scapula  

 

  Push up with plus for serratus against  wall  

Patient  posi t ion:   s tanding wi th hand on the  wal l  

Patient  was  asked to  per form push up  wi th the hand  placed inver ted as the thumb fac ing downward  

Modula ted by abducting the a rm a lso .  

 

 

PHASE III –  POSTURE AND THORACIC MOBILITY TRAINING 1 3 , 5 0 , 6 4 , 6 8  

  Exercise  with bolster  

Patient  posi t ion :  crook lying over  the bolster  p laced hor izontal ly and  also ver t ical ly (paral le l) .  

Horizonta l  placement :  The pat ient  la id  over  the Styrofoam cyl inder  which was posi t ioned hor izontal ly 

jus t  infer ior  to  the ver tebra targeted for  extension.    

They were ins truc ted to  relax,  al lowing the spine to  extend over  the cyl inder .  

 The hands  cradled  the head for  support ,  but  cervica l  f lexion was avo ided.  The pa tient  would r i se  into  a  

br idge wi th the pe lvis held o ff the f loor .   

The spine was held in neutra l  whi le  the pa tien t  per formed abdominal  bracing and abdominal  breathing.  

Paral lel  p lacement:  The cylinder  was  placed along the length of the spine.   

Whi le  a l igning the  sp ine  wi th  the cyl inder ,  the  patient  should  make  contact  wi th  their  Externa l  occip ita l  

protuberance,  the T horacolumbar  junc tion and sacra l  base.    

The dorsum of the hands were laid  aga ins t  the f loor;  the arms were held  at  var ious degrees o f  abduction 

as i f  per forming a wal l  angle.    

The star t ing posi t ion was wi th the arms near ly by the ir  s ides and  was  eventua l ly advanced to  90  degrees 

of abduct ion whi le  st i l l  maintaining good form.    
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The pa tient  then simply relaxed and per formed abdominal  brac ing and  breathing.   

Whi le  deep brea thing,  al lowed  the ir  shoulders drop to  the floor  under  the  influence of  gravity.  

Each posi t ion was held from 30 -60 seconds and  preferab ly per formed twice a  day.  

 

  Exercise  with Swiss bal l  

Patient  posi t ion :  crook posi t ion on the  Swiss ba l  

The pa tient  re laxes  into  a  back s tretch over  the  ball ,  head suppor ted by the ir  hands.    

This posit ion was sus ta ined ,  ei ther  hold ing s t i l l  or  wi th gentle  rocking.    

Slo w, deep diaphragmat ic  brea thing was encouraged .    

As the pat ient  was ab le  to  progress,  the arms were outs tre tched and the pa tient  arched backward and 

fur ther  back over  the  ba ll .   

 

  Thoracic mobi l ity  with breathing   

Patient  posi t ion :  si t t ing  

The pa tient  was asked  to  c lasp both hands and co -ordinate  flexion of shoulder  by enhancing deep  

insp ira t ion whi le  taking up wards and relaxed expirat ion whi le  br inging downwards  

The pa tient  was  asked  to  abduct  the shoulder  by enhancing deep  inspirat ion whi le  taking upwards and 

relaxed expirat ion whi le  br inging do wnwards.  

 

PHASE IV :  RE-TRAINING THE SENSORY-MOTOR RESPONSE 2 9 , 3 0 , 3 1 , 6 0  

  PNF diagonal pat terns -  act ive  and pass ive  

Patient  posi t ion:  si t t ing  

The pat ient  looks down and tr ies to  place his/her  chin behind one clavicle ,  then looks up and away to  

the opposi te  side l ike in  extension and ro ta t ion.    

The pa ttern was retraced  to  the star t ing point .   

The complementary pat tern repeats the entire  pr ocess beginning wi th  the opposite  side.   

This c ross  pa ttern was incorporated wi th eye  movement,  fo l lo wed  by movement  o f  the  head in the same 

direc tion.  

 

  Head re-posit ioning  exercise  

Patient  posi t ion:  si t t ing or  s tanding  

3  feet  away from the targe t ,  pa t ien t  p rac ticed by aiming the l ight  on the  bul l 's  eye of the target .   

 Star t ing wi th  the  l ight  on the  targe t  o r  bull ' s  eye,  the  pat ient  closes  his/her  eyes,  rota tes  away to  one  

side and wi th eyes  s t i l l  c losed a t tempts to  re -al ign wi th the targe t .   

They then open the ir  eyes and check their  accuracy.   

 Next they a lso  try pract icing to  ro ta te  to  the opposite  direc t ion and return to  the star t ing po int ,  

checking the ir  accuracy.   

They then train in f lexion and extension.    

Once the  target  was consis tent ly  re -acquired  wi th accuracy,  the patient  was advanced to  trac ing 

diagonals .   

Movement was kep t  wi thin a  pain free range .   More complex exercises  consis ted of tracing f igure o f 8 ’s  

( intersect ing through the target)  and a lso a t  a l te r ing speed.  

 

  Oculomotor tra ining  

Patient  posi t ion:  si t t ing or  s tanding  

A pen was he ld.  

The pa tient  faces forward and moves his /her  eyes wi thout any movement  of the head.   

A pen was moved  from s ide to  s ide and up and  down.   

The pa tient  t racks the ta rge t  wi th his/her  eyes ,  but  the  hea d and neck remain st i l l .  

 

  Balance tra ining  

Uniaxia l  :  pat ient  crad les a long the wobble board in stand ing  

Mult iaxia l  :  pat ient  crad les a long the wobble board in s tanding  

Was also progressed  wi th per turba tions.  
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TREATMENT PROTOCOL 

PHASES EXERCISES REPETITION 

 

 

 

 

 

 

 

 

 

 

I  

TRAINING DEEP NECK STABILIZERS:  
  Range of motion exerc ise in non -weight  bear ing  

  Isometr ic  exercise in weight -bear ing  

  Direct ional  preference exercises  

 

EXERCISES FOR DEEP NECK FLEXORS  

  Mobil ize each segment of cervica l  spine   

  Chin retrac t ion –  s i t t ing,  sup ine,  prone,  quadruped,  

brugger  re l ie f  posit ion.   

  Craniocervical  f lexion exercise  

  Isometr ic  holds wi th chin tucks - on couch and 

outs ide couch  

  Isometr ic  holds wi th ba l l  belo w chin  

  Isometr ic  hold  wi th bal l  on fo rehead  

  

EXERCISE FOR DEEP NECK EXTENSORS  

  Deep neck endurance tra ining  

 

CO-CONTRACTION EXERCISES  

  Quadruped track  

 

 

 

 

 

 

 

 

 

 

4days per  week  

30-45 minutes 10 repet i t ions o f  

3  se ts in one sess ion for  3 -5 

t imes per  day.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

I I  

TRAINING MUSCLE IMBALANCE AND  

SCAPULAR STABILIZERS :  

CERVICAL DEEP FLEXORS EXERCISES:  

STRETCHING  EXERCISES  

  Pectora l i s  muscles  

  Sternocleidomastoid   

  Suboccipi ta l  musc les  

  Levator  scapulae  

  Upper  trapezius.  

 

STRENGTHENING 

  Lateral  flexion and  extension wi th  bal l  aga inst  

wal l  

  Lateral  f lexion against  theraband  

 

EXERCISE FOR SCAPULAR STABILIZERS :  

  Wall angels  for  lo wer trapezius  

  Serratus punch wi th pulleys  

  Push up wi th p lus for  serratus against  wall  

 

 

 

    

 

 

 

 

 

 

 

 

 

 

 

4days per  week  

30-45 minutes 10 repet i t ions o f  

3  se ts in one sess ion for  3 -5 

t imes per  day.  

 

I I I  

POSTURE AND THORACIC MOBILITY 

TRAINING 

  Exercise wi th bo lste r  

  Exercise wi th swiss ba ll  

  Thoracic mobil i ty wi th breathing   

4days per  week  

30-45 minutes 10 repet i t ions o f  

3  se ts in one sess ion for  3 -5 

t imes per  day.  

 

 

IV 

RE-TRAINING THE SENSORY-MOTOR 

RESPONSE 

  PNF d iagonal  pa tte rns  

  Head re -posi t ioning exercises  

  Oculomotor  tra ining  

  Balance training  

 

4days per  week  

30-45 minutes 10 repet i t ions o f  

3  se ts in one sess ion for  3 -5 

t imes per  day.  
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PLATES 

 

PHASE I  :  TRAINING OF DEEP NECK STABILIZERS  

Figure 1:  Range of  mot ion exercise in non -weight bearing  

      
 

Figure 2:  Iso metric  exercise in weight -bearing  

 
Figure 3:  Direct ional preference exercises  
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EXERCISES FOR DEEP NECK FLEXORS  

Figure 4:  Mobil ize each seg ment of  cerv ica l  spine  

 
Figure  5:  Chin retract ion –  s it t ing,  supine,  prone,  quadruped,  brugger re lief  posit ion  
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Figure  6:  Craniocervical  f lexion exerc ise  

 
 

Figure 7:  Iso metric  ho lds  with chin tucks -  on couch and  

outside couch  
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Figure  8:  Iso metric ho lds with bal l  below chin  

 
 

 

Figure  9:  Iso metric ho ld with bal l  on forehead  
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Exercise  for Deep neck extensors  

Figure  10:  Deep neck endurance training  

 
 

Co-contract ion exerc ises  

Figure  11:  Quadruped track  

 
 

 

PHASE II :  TRAINING MUSCLE IMBALANCE AND SCAPULAR STABILIZERS  

 

CERVICAL DEEP FLEXORS EXERCISES:  

 

STRETCHING  EXERCISES  

                      Figure 12:  Pectoral is  muscles  

 

http://www.jetir.org/


© 2020 JETIR April 2020, Volume 7, Issue 4                                                             www.jetir.org (ISSN-2349-5162) 

JETIR2004514 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 142 
 

 
 

Figure 13:  

Sternocle iodo masto id,  Levator scapulae and Upper trapezius .  

   
 

 

STRENGTHENING 

 

Figure 14:  Latera l  f lexion and extension with bal l  against  wal l  
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EXERCISE FOR SCAPULAR STABILIZERS :  

Figure  15:  Wall  angels  for lower  trapezius –  against  wal l  

 
Figure  16:  Serratus punch with pulleys  

 
Figure 17:Push up with plus for  serratus against  wall  
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PHASE III –  POSTURE AND THORACIC MOBILITY TRAINING  

Figure 18:  Exercise with bolster  

   
 

Figure  19:  Exercise with swiss ba ll  

  

 
 

PHASE IV:RE-TRAINING THE SENSORY-MOTOR RESPONSE 

Figure 20:  Propriocept ive neuro muscular faci l itat ion  
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Figure 21:  Oculo motor  training  

 
 

Figure 22:  Head re -posit ioning exerc ise  

 
 

STATISTICAL ANALYSIS  

 

TABLE 1:  

CRANIOCERVICAL FLEXION TEST -  COMPARISON OF PRE AND POST TEST SCORES  

(mmHg)  

 

PRE-TEST POST- TEST Paired  

t -TEST 
SIGNIFICANCE 

MEAN SD MEAN SD 

21.6  1 .69  29.13            1 .008  -20.50  0.000** 

p= <0.05* signi f icant  

p  <0.000** very s igni f icant  

 

 This Table 1  shows the mean,  standard devia t ion and  p value of pa ired student  t -Test  for  pre and 

post  values  o f craniocervica l  flexion test  in 30 individuals.  

 

 There was a  very signi ficant  improvement  observed .   
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CRANIOCERVICAL FLEXION TEST -  COMPARISON OF PRE AND POST TEST SCORES  

(mmHg)  

 
 

 

 

 

 

 

 

TABLE 2:  

CERVICAL EXTENSION ENDURANCE TEST -  COMPARISON OF PRE AND POST TEST 

SCORES (seconds)  

 

PRE-TEST POST- TEST Paired  

t -TEST 
SIGNIFICANCE 

MEAN SD MEAN SD 

12.4  1 .69  19.73            0 .58  -22.0  0 .000** 

p= <0.05* signi f icant  

p  <0.000** very s igni f icant  

 

 This Table 2  shows the mean,  standard devia t ion and  p value of pa ired student  t -Test  for  pre and 

post  values  o f cervical  endurance extension tes t  in  30 ind ividuals.  

 

 There was a  very signi ficant  improvement  observed .  
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CERVICAL  EXTENSION ENDURANCE TEST -  COMPARISON OF PRE AND POST TEST 

SCORES (seconds)  

 
 

 

 

 

 

 

 

TABLE 3:  

NECK DISABILITY INDEX -  COMPARISON OF PRE AND POST TEST SCORES (Percentage %)  

 

PRE-TEST POST- TEST Paired  

t -TEST 
SIGNIFICANCE 

MEAN SD MEAN SD 

22.03  3.83  8.77            1 .56  17.75  0.000** 

p= <0.05* signi f icant  

p  <0.000** very s igni f icant  

 

 This Table 3  shows the mean,  standard devia t ion and  p value of pa ired student  t -Test  for  pre and 

post  values  o f Neck Disabil i ty Index test  in 30 individuals.  

 

 There was a  very signi ficant  improvement  observed .  
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NECK DISABILITY INDEX -  COMPARISON OF PRE AND POST TEST SCORES (Percentage %)  

 
 

 

 

 

 

 

 

TABLE 4:  

POSTURE SCREEN MOBILE APPLICATION (HEAD :  FRONTAL VIEW) - COMPARISON OF PRE 

AND POST TEST SCORES ( inch)  

 

PRE-TEST POST- TEST Paired  

t -TEST 
SIGNIFICANCE 

MEAN SD MEAN SD 

4.8  1 .52  1.947            0 .52  9.45  0.000** 

p= <0.05* signi f icant  

p  <0.000** very s igni f icant   

 

 This Table 4  shows the mean,  standard devia t ion and  p value of pa ired student  t -Test  for  pre and 

post  values  o f Posture Screen mobile  app licat ion (Head: fronta l  view) in 30 individuals .  

 

 There was a  very signi ficant  improvement  observ ed .  

 

 

 

 

TABLE 5:  

POSTURE SCREEN MOBILE APPLICATION (HEAD :  SAGITTAL VIEW) -   COMPARISON OF 

PRE AND POST TEST SCORES ( inch)  

 

PRE-TEST POST- TEST Paired  

t -TEST 
SIGNIFICANCE 

MEAN SD MEAN SD 

41.28  9.24  19.22            4 .96  21.44  0.000** 

p= <0.05* signi f icant  

p  <0.000** very s igni f icant   

 

 This Table 4  shows the mean,  standard devia t ion and  p value of pa ired student  t -Test  for  pre and 

post  values  o f Posture Screen mobile  app licat ion (Head: sagit tal  view) in 30 individuals .  

 

 There was a  very signi fi cant  improvement  observed .  

0

5

10

15

20

25

PRETEST POSTTEST

M
EA

N
  ±

SD
NDI

http://www.jetir.org/


© 2020 JETIR April 2020, Volume 7, Issue 4                                                             www.jetir.org (ISSN-2349-5162) 

JETIR2004514 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 149 
 

 

 

 

POSTURE SCREEN MOBILE APPLICATION  

(HEAD :  FRONTAL and SAGITTAL VIEW) -  COMPARISON OF PRE AND POST TEST SCORES 

( inch)  

 
 

 

 

 

 

 

TABLE 6:  

POSTURE SCREEN MOBILE APPLICATION (SHOULDER :  FRONTAL VIEW) - COMPARISON 

OF PRE AND POST TEST SCORES ( inch)  

 

PRE-TEST POST- TEST Paired  

t -TEST 
SIGNIFICANCE 

MEAN SD MEAN SD 

6.37 0.94  2.59            0 .74  18.64  0.000** 

p= <0.05* signi f icant  

p  <0.000** very s igni f icant   

 

 This Table 6  shows the mean,  standard devia t ion and  p value of pa ired student  t -Test  for  pre and 

post  values  o f Posture Screen mobile  app licat ion ( shoulder :  frontal  view)  in 30  ind ividuals.  

 

 There was a  very signi ficant  improvement  observed .  

 

TABLE 7:  

POSTURE SCREEN MOBILE APPLICATION (SHOULDER :  SAGITTAL VIEW)- COMPARISON 

OF PRE AND POST TEST SCORES ( inch)  

 

PRE-TEST POST- TEST Paired  

t -TEST 
SIGNIFICANCE 

MEAN SD MEAN SD 

18.83  1.85  9.70            1 .54  33.41  0.000** 

p= <0.05* signi f icant  

p  <0.000** very s igni f icant   

 

 This Table 7  shows the mean,  standard devia t ion and  p value of pa ired student  t -Test  for  pre and 

post  values  o f Posture Screen mobile  app licat ion (Shoulder :  sagi t ta l  v iew)  in 30  ind ividuals.  

 

 There was a  very signi ficant  improvement  observed .  
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POSTURE SCREEN MOBILE APPLICATION (SHOULDER :  FRONTAL and SAGITTAL VIEW) - 

COMPARISON OF PRE AND POST TEST SCORES ( inch)  

 
 

 

 

 

 

 

 

TABLE 8:  

RANGE OF MOTION (CERVICAL FLEXION) - COMPARISON OF PRE AND POST TEST SCORES 

(cm)  

 

PRE-TEST POST- TEST Paired  

t -TEST 
SIGNIFICANCE 

MEAN SD MEAN SD 

5.10 0.75  6.00            0 .000  -6.49  0.000** 

p= <0.05* signi f icant  

p  <0.000** very s igni f icant   

 

 This Table 8  shows the mean,  standard devia t ion and  p value of pa ired student  t -Test  for  pre and 

post  values  o f range of motion (cervica l  f lexion)  in 30 individuals.  

 

 There was a  very signi ficant  improvement  observed .  

 

 

 

TABLE 9:  

RANGE OF MOTION (CERVICAL EXTENSION) -  COMPARISON OF PRE AND POST TEST 

SCORES (cm)  

 

PRE-TEST POST- TEST Paired  

t -TEST 
SIGNIFICANCE 

MEAN SD MEAN SD 

2.03 0.669 3.00            0 .000  -7.91  0.000** 

p= <0.05* signi f icant  

p  <0.000** very s igni f icant   

 

 This Table 9  shows the mean,  standard devia t ion and  p value of pa ired student  t -Test  for  pre and 

post  values o f range of motion (cervica l  extension) - compar ison of pre and post  test  scores in 30 

ind ividuals.  
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 There was a  very signi ficant  improvement  observed .  

 

 

 

RANGE OF MOTION (CERVICAL EXTENSION) -  COMPARISON OF PRE AND POST TEST 

SCORES (cm)  

 
 

 

 

 

TABLE 10:  

RANGE OF MOTION (CERVICAL RIGHT LATERAL ROTATION) - COMPARISON OF PRE AND 

POST TEST SCORES (cm)  

 

PRE-TEST POST- TEST Paired  

t -TEST 
SIGNIFICANCE 

MEAN SD MEAN SD 

10.33  1.44  12.47            0 .50  -8 .30  0.000** 

p= <0.05* signi f icant  

p  <0.000** very s igni f icant   

 

 This Table 10 shows the mean,  s tandard devia t ion and p va lue of pa ired s tudent  t -Test  for  pre 

and  post  va lues o f range  of mot ion (cervical  r ight  la teral  ro ta t ion)  in 30 individuals.  

 

 There was a  very signi ficant  improvement  observed .  

 

 

TABLE 11:  

RANGE OF MOTION (CERVICAL LEFT LATERAL ROTATION) -  COMPARISON OF PRE AND 

POST TEST SCORES (cm)  

 

PRE-TEST POST- TEST Paired  

t -TEST 
SIGNIFICANCE 

MEAN SD MEAN SD 

9.97 1.49  12.63            0 .490  -12.04  0.000** 

p= <0.05* signi f icant  

p  <0.000** very s igni f icant   

 

 This Table 11 shows the mean,  s tandard devia t ion and p va lue of pa ired s tudent  t -Test  for  pre 

and  post  va lues o f range  of mot ion (cervical  le f t  la tera l  rotat ion)  in  30 individuals.  

 

 There was a  very signi ficant  improvement  observed .  
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RANGE OF MOTION (CERVICAL RIGHT LATERAL FLEXION) -  COMPARISON OF PRE AND 

POST TEST SCORES (cm)  

 
Table  12:  

RANGE OF MOTION (CERVICAL RIGHT SIDE FLEXION) - COMPARISON OF PRE AND POST 

TEST SCORES (cm)  

 

PRE-TEST POST- TEST Paired  

t -TEST 
SIGNIFICANCE 

MEAN SD MEAN SD 

10.30  1.44  12.70            0 .46  -11.60  0.000** 

p= <0.05* signi f icant  

p  <0.000** very s igni f icant   

 

 This Table 12 shows the mean,  s tandard devia t ion and p va lue of pa ired s tudent  t -Test  for  pre 

and  post  va lues o f range  of mot ion (cervical  r ight  s ide f lexion)  in 30 ind ividuals.  

 

 There was a  very signi ficant  improvement  observed .  

 

 

 

 

 

 

TABLE 13:  

RANGE OF MOTION (CERVICAL LEFT SIDE FLEXION) -  COMPARISON OF PRE AND POST 

TEST SCORES (cms)  

 

PRE-TEST POST- TEST Paired  

t -TEST 
SIGNIFICANCE 

MEAN SD MEAN SD 

9.97 1.49  12.63  0.49  -12.99  0.000** 

p= <0.05* signi f icant  

p  <0.000** very s igni f icant   

 

 This Table 13 shows the mean,  s tandard devia t ion and p va lue of pa ired s tudent  t -Test  for  pre 

and  post  va lues o f range  of mot ion (cervical  le f t  side flexion)  in  30 individuals.  

 

 There was a  very signi ficant  improvement  observed .  
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RANGE OF MOTION (CERVICAL LEFT and RIGHT SIDE FLEXION) - COMPARISON OF PRE 

AND POST TEST SCORES (cms)  

 
 

 

 

RESULTS 

 

 The table 1  sho ws the mean value  of pre -tes t  and  post - test  eva luat ion of  craniocervical  flexion 

test .  The  pre -test  scores  21.60 and  the  post - test  scores  29.13,  were signi f icantly increasing sho wing the 

p-va lue <0.000.  

 

 The tab le 2  sho ws the  mean value of pre - tes t  and post - tes t  evaluat ion of cervica l  ext ension 

endurance  test .  The  pre - test  scores  12.4 and the post - test  scores  19.73 ,  were  s igni f icantly increasing 

showing the p -va lue <0.000.  

 

 The tab le 3  sho ws the mean value of pre -tes t  and post - tes t  evaluat ion of neck disabi l i ty index.  

The pre - tes t  scores  22.03 and the  post - test  scores  1 .56,  were s igni f icantly decreasing showing the  p -

va lue <0.000.  

 

 The table  4  shows the mean va lue of  pre - test  and  post -tes t  evaluat ion of  posture screen mobi le  

applicat ion (Head: Frontal  View).  The pre - tes t  scores 4 .8  and th e post - tes t  scores 1 .95,  were  

signi ficant ly decreas ing showing the p -va lue <0.000.  

 

 The table  5  shows the mean va lue of  pre - test  and  post -tes t  evaluat ion of  posture screen mobi le  

applicat ion (Head:  Sagit tal  View).  The  pre - test  scores  41.28  and  the post - test  scores  19.22,  were  

signi ficant ly decreas ing showing the p -va lue <0.000.  

 

 The table  6  shows the mean va lue of  pre - test  and  post -tes t  evaluat ion of  posture screen mobi le  

applicat ion (Shoulder :  Frontal  View).  The pre - test  scores 6 .37 and the post - tes t  scores 2 .59,  were 

signi ficant ly decreas ing showing the p -va lue <0.000.  

 

 The table  7  shows the mean va lue of  pre - test  and  post -tes t  evaluat ion of  posture screen mobi le  

applicat ion (Shoulder  :  Sagi t tal  View).  The pre - test  scores 18.83 and  the post - test  scores 9 .70,  were  

signi ficant ly decreas ing showing the p -va lue <0.000.  

 

 The tab le 8  shows the  mean va lue of pre - tes t  and post - test  evaluat ion of Range of mot ion 

(Cervical  F lexion) .  The pre -tes t  scores  5 .10 and  the  post - test  scores 6 .00,  were s igni f icantly increa sing 

showing the p -va lue <0.000.  

 

 The tab le 9  shows the  mean va lue of pre - tes t  and post - test  evaluat ion of Range of mot ion 

(Cervical  Extension) .  The pre -tes t  scores 2 .03and  the post -tes t  scores 3 .00,  were  signi ficant ly  

increas ing showing the p -va lue <0.000.  
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 The tab le 10  shows the mean value of  pre - test  and  post - test  evalua t ion of  Range  of  mot ion 

(Cervical  Right  Latera l  Rota t ion) .  The pre - test  scores 10.33 and the post - test  scores 12.47,  were  

signi ficant ly increas ing showing the p -va lue <0.000.  

 

 The tab le 11  shows the mean value of  pre - test  and  post - test  evalua t ion of  Range  of  mot ion 

(Cervical  Left  La teral  Rotat ion) .  The pre - test  scores 9 .97 and the post - tes t  scores 12.63,  were 

signi ficant ly increas ing showing the p -va lue <0.000.  

 

 The tab le 12  shows the mean value of  pre - test  and  post - test  evalua t ion of  Range  of  mot ion 

(Cervical  Right  Side  Flexion) .  The  pre - test  scores 10.30  and  the post - test  scores  12.70,  were  

signi ficant ly increas ing showing the p -va lue <0.000.  

 

 The tab le 13  shows the mean value of  pre - test  and  post - test  evalua t ion of  Range  of  mot ion 

(Cervical  Left  S ide Flexion) .  The pre - test  scores 9 .97and the post - test  scores  12.63,  were  s igni f icant ly 

increas ing showing the p -va lue <0.000.  

 

 

 

 

DISCUSSION 

 

 The object ive o f  this  s tudy was experimental ly at tained  proving the p ro tocol  tha t  wi l l  be he lpful 

in the ind ividuals wi th chronic mechanica l  neck pa in.  Treating mechanica l  neck pa in,  being the need of 

the hour ,  was addressed in  a  slo w pace in order  to  prev ent  re -occurrence.   

 

 Thus as per  c l iona o’r io rdan e t  a l  the proposed pr incip le o f frequency,  intensi ty,  type and t ime 

for  chronic neck pa in o f  3  days/  week,  6 -12 weeks,  30 -60 minutes wi th 10 repet i t ions o f  3 -5 t imes was 

formula ted in the study and  proved quintessential  6  

 

 As  per  Megan.M Heintz  and  Selvam P  senthil  5 7  mechanica l  neck pain be ing mul t i fac tor ial  and  a t  

a  higher  s take among young adul ts  were proved  to  be the exac t  targe t  group wi th remarkable weak neck 

muscle endurance and al tered posture.  

 

 There are found to  be  ample number o f exercises to  al leviate  neck pa in but  as per  the  

recommendat ion of  many s tudies  there  must  be a  protocol  to  address  mechanica l  neck pain and  was  set  

on the aspec ts o f tra ining deep neck s tabi l izers,  t raining muscle imbal ance and scapular  stabil izer ,  

posture and thorac ic  mobil i ty tra ining as  well  as re -training the  sensory-motor  response in sequence,  

which helped the ind ividual  to  a  f inest  recovery wi thin 8  week of durat ion.  

 

 The outcome measures  taken were decis ive and l egit imate to  the study individual ’s  pr imary 

compla ints.  

 The ini t ia l  phase was addressed in three  aspec ts in tra ining the deep neck flexors,  deep neck 

extensors and combined  co -contrac tion of the neck musculatures .  Fo llowing the 1 s t  phase the subjects  

ga ined  confidence  but  the  pa in was  st i l l  a  l imi t ing factor  for  the improvement  o f outcome.  On a casua l  

assessment,  fol lowing the 1 s t  week there was not  much of improvement .  This proved the contrary of 

many journals o f tra ining deep neck stab il izers  a lone wil l  reduce pain.  

 

 The second phase of training muscle imbalances as targe ted stretching for  Pec tora l i s  muscles,  

Sternocleidomastoid ,  Suboccip ita l  muscles,  Levator  scapulae,  Upper  trapezius and strengthening of  neck 

muscle which were ini t ial ly done passively,  had a bet ter  e ffec t  in reducing pa in and re l ieveing the  

st i f fness prevai led.   

 

 The object ive  assessment  among subjec ts on which major i ty o f  them had al tered posture which 

was  majorly impair ing the scapular  al ignment,  was  taken care wi th the exerc ises to  scapular  stabil izers.  

During the second  phase the cause for  the chronic neck pain  was addressed and the i l l -e ffec t  o f the 

muscle imbalance was  treated .  

 

 The third  phase which included trea t ing the postural  al ignment and  enhancing the thoracic 

mobil i ty was at ta ined.  Simple exerc ises wi th bo ls ter  o f two d irec tional  placements and swiss ball  were 

very soo thing for  the pa tient  dur ing therapy.  

 More than 1 s t ,  the end of 2 n d  week and 3 r d  week showed an improvement dur ing casual  

assessment.  

 

 The four th phase  of re -t raining the sensory and motor  response  sho wed signi ficant  improvement 

which was  found to  be dec lined ear l ier  due  to  chronic symptoms.  Propriocep tive Neuromuscular  

Fac il i ta t ion,  Re -posi t ioning,  Oculomotor  and Balance training were the best  too ls to  maintain and  

promote the sensory motor  component.  
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 The fo llo wing 4 weeks  were  the in corpora tion of  al l  the  four  phases which was also  easy for  the 

patients to  e labora te ly and precise ly learn the  correct  method  and sequence of exerc ises .  

 

 The last  couple o f weeks,  the pat ient  were able to  per form the outco me measures well .  And thus  

which was also re f lected  on the s tat i st ica l  analys is sho wing 99 .9% level  of high signi ficance.  

 

 Thus the phases o f cervica l  sp ine rehab il i ta t ion pro tocol  suppor t  the al terna te hypothesis wi th  

signi ficant  and bes t  result s .  

 

 

 

 

CONCLUSION 

 

 The above resul ts  s howed the  e ffec tiveness  o f  phases  o f cervica l  sp ine  rehabi l i ta t ion for  8  weeks 

dura tion in 30 individuals.  Hence these phases o f tra ining deep neck s tabi l izers,  t ra ining muscle  

imbalance and  scapular  stabi l izers,  posture and thorac ic mobil i ty training,  re -t raining the sensory-

motor  response were successful ly incorporated  and proved to  be s igni ficant ly e ffect ive in improving 

their  funct ional  act ivi t ies.  

 

 

 

 

 

LIMITATIONS AND RECOMMENDATIONS  

 

LIMITATIONS:  

  Sample size was small .  

  The study durat ion was  found to  be d i ff icul t  for  some ind ividuals.   

  Cer ta in ind ividuals,  notably 6  were not  ab le to  make up to  the appointments on the exac t  dates.  

Hence a remainder  and  guidance was given through telecommunica tion,  thereby there were no 

dropouts .  

 

RECOMMENDATIONS:  

  The study could be  done  wi th a  larger  sample size.  

  I t  can be per formed on homogenous popula t ion.  

  Sta ti s t ical  analys is comparing the e ffect iveness o f each week,  to  know which phases of 

rehabi l i ta t ion was beneficial .  

  Fol low up  s tudy.  
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APPENDIX -  I  

INFORMED CONSENT 

 

TITLE OF THE PROJECT:  

 EFFICACY OF PHASES OF CERVICAL SPINE REHABILITATION PROGRAM  IN  

MECHANICAL NECK PAIN  

 

DESCRIPTION OF THE STUDY :  

 Experimenta l  Design  

 

NATURE AND PURPOSE OF THE STUDY  

 To determine the e ff icacy of phases o f cervica l  spine rehab il i ta t ion program in mechanica l  neck 

pain.  

 

EXPLANATION OF THE PROCEDURE:  

 The subject  understood  tha t  he/she  wi l l  undergo  cer tain physica l  assessment relevant  to  the  study 

-pre and  post  eva luat ion.  I t  i s  explained  that  he /she wi l l  be  supervised during the phases  o f  cervica l  

stabi l izat ion program which may be tentat ive ly for  8  weeks in which the person i s  requested to  be 

present  for  4  days  a  week and the trea tment t ime would be  less than 45 minutes.  Permiss ion has been 

granted to  stop the therapy sess ion anyt ime i f  he /she experience any discomfort .  He/she wi l l  be re -

evalua ted  at  the  end of  each week.  Permiss ion has been ob ta ined fro m the subjects  to  use  the ir  result s  

for  research purpose.  

 

 

 

BENEFITS TO BE EXPECTED :  

 He/she  has been explained about the benefi t s  o f t rea tment sessions.  There could be an 

improvement act ivi t ies of da ily l iv ing and decreased r i sk o f re -occur rence af ter  par t ic ipa ting in the  

trea tment.  

 

CONFIDENTIALITY AND USE OF INFORMATION:  

 The informat ion tha t  i s  obta ined through this program wi ll  be treated as pr ivi leged and  

confidential  and wi l l  be consequent ly no t  released or  revea led to  any person wi thout your  wr it ten 

consent .   

 

COST AND PAYMENT OF THE PARTICIPAN T :  

 There i s  no cost  fo r  par t ic ipa tion in this  s tudy.  Par t icipat ion is  completely voluntary and no 

payment wi l l  be provided for  this s tudy  

 

PARTICIPANTS’S RIGHTS TO WITHDRAW FROM THE STUDY  

 Subjects  have  the  r ight  to  re fuse  to  par t icipate  in  this  study,  th e  r ight  to  wi thdraw from the study 

and  the r ight  to  have your  data  destroyed a t  any point  dur ing the study wi thout any penalty.  

 

VOLUNTARY CONSENT BY THE PARTICIPANT  

 Par t ic ipa tion in this s tudy is  completely vo luntary and subject ’s consent  i s  required before to  

par t icipate  in the study.  

 

 

CONSENT 

 

 I  have  read  this  consent  fo rm (or  i t  has  been read to  me)  and I  ful ly unders tand the  contents of  

this  document and  voluntar i ly consent  to  par t ic ipate in the s tudy.  Al l  of  my questions  concerning this  

study have been answered.  Also quest ions in the future i s  said  to  be addressed and I  understand that  th is  

consent  ends at  the conclus ion of this study.  

 

PRINCIPAL INVESTIGATOR  :   R.DEEPIKA CHANDAR  

MOBILE NUMBER                          :   +91-9488592050  

 

( In  case  o f i l l i tera te  par t ic ipant ,  the information i s  exp la ined and thumb impression i s  ob ta ined,  in the  

presence  of an unre lated  wi tness.  Left  hand thumb impress ion for  male and  r ight  hand  thumb impression 

of female)   

 

By signing this form,  I  agree to  par t ic ipa te in this study wi th my full  co -operat ion.   

 

Name of  the par t ic ipant:  

Date:                                                     

 Par t ic ipant ’s s ignature  

 Thumb impress ion  

 Witness name  
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 Witness signature  

 

ஒப்புதல் படிவம் 

 

இந்த ஒப்புதல் படிவம் என்னால் படிக்கப்பட்ட்து (அல்லது எனக்கு படித்துக் காண்பிக்கப்பட்ட்து) 

இப்படிவத்தில் உள்ளவவ அவனத்தும் என்னால் முழுவமயாகப் புரிந்துக் ககாள்ளப்படட்து. மமலும் 

தானாகமவ முன்வந்து தான் நான் இந்த ஆய்வில் கலந்து ககாள்கிமேன். இந்த ஆய்வின் மீது உள்ள 

சந்மதகங்கள் அவணத்திே்கும் விவடயளிக்கபட்டது. இந்த ஆய்வில் குறிப்பிடப்படட்ுள்ள கால 

அளவு வவர முழுவதுமாக பங்களிப்மபன் என உறுதியளிக்கிமேன்.  

 

  

முதன்மம ஆய்வாளர் : தீபிகா சந்தர ் 

ததாமலபபசி எண் : +91-9488592050  

 

 [படிப்பறிவே்ே நபருக்கு விவரங்கள் அவனத்தும் கூேப்படட்ு, அவரக்ளுவடய கபருவிரல் 

மரவக கபேப்படும். ஆண்களுக்கு இடது வக கபருவிரல் மரவகயும்  கபண்களுக்கு வலது வக 

கபருவிரல் மரவகயும் கபேப்படும்.] 

 

 இப்படிவத்தில் வககயழுத்திடுவதின்  மூலம் இவ்வாய்வில் முழு ஒத்துவைப்புடன் 

பங்களிப்மபன் என உறுதியளிக்கிமேன்.  

 

பங்மகே்பவர ்கபயர:் 

நாள்: 

 பங்மகே்பவர ்வககயாப்பம்  

 வகவிரல் மரவக  

 சாட்சியாளர ்கபயர ் 

 சாட்சியாளர ்வககயாப்பம் 

 

CERTIFICATION OF INFORMED CONSENT  

 

 I  cer t i fy tha t  I  have exp la ined the nature and purpose of this s tudy to  the above named 

ind ividual ,  and I  have discussed the po tentia l  benefi ts  o f thi s  s tudy par t icipat ion.  The questions the 

ind ividual  had about the s tudy have been answered and I  wi l l  a lways  be ava ilab le to  address  fur ther  

quest ions.  

 

Date o f consent:         

 

Signature  o f person ob ta ining consent  

                                                                              

              

                                                    S ignature o f Pr incip le Investigator  
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APPENDIX -  II  

EVALUATION PERFORMA 

 

PATIENT PROFILE      DATE:  

NAME  

PATIENT ID  

AGE/GENDER  

BMI  

OCCUPATION  

 

CHIEF COMPLAINTS:  

 

 

 

SUBJECTIVE EXAMINATION:  

PAIN ASSESSMENT 

ONSET  

SITE  

SIDE   

DURATION  

TYPE  

CHARACTER  

AGGREVATING 

FACTOR 

 

RELIEVING 

FACTOR 

 

24 HOUR 

PATTERN 

 

SEVERITY  

IRRITABILITY  

NATURE  

 

 

OBJECTIVE EXAMINATION:  

ON OBSERVATION:  

 

ON PALPATION:  

 

ON EXAMINATION:  

  RANGE OF MOTION :  (cm)  

CERVICAL FLEXION   

CERVICAL EXTENSION   

SIDE RIGHT LEFT 

CERVICAL LATERAL ROTATION    

CERVICAL SIDE FLEXION    

 

REMARKS:  

 

 

 RESISTED ISOMETRICS  

CERVICAL FLEXORS   

CERVICAL EXTENSORS   

SIDE RIGHT LEFT 

CERVICAL LATERAL ROTATORS    

CERVICAL SIDE FLEXORS    

 

REMARKS:  

 

SENSORY ASSESSMENT:  

SENSATION:  

REFLEXES:  
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MYOFASCIAL ASSESSEMENT:  

 

REMARKS:  
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http://www.jetir.org/


© 2020 JETIR April 2020, Volume 7, Issue 4                                                             www.jetir.org (ISSN-2349-5162) 

JETIR2004514 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 164 
 

APPENDIX -  IV 

 
 

APPENDIX -  V 

PRE-TEST EVALUATION  

CRANIOCERVICAL FLEXION TEST  

(USING PNEUMATIC COMPRESSION DEVICE)  

PRESSURE (mmHg)  20 22 24 26 28 30 

HOLD TIME       

 

CERVICAL EXTENSOR ENDURANCE TEST  

TARGET TIME (  SECONDS)  HOLD TIME 

20  
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NECK DISABILITY INDEX  

SCORE PERCENTAGE 

  

 

POSTURE SCREEN MOBILE APPLICATION 

 FRONTAL VIEW DEVIATION  SAGITTAL VIEW DEVIATION  

HEAD   

SHOULDER   

 

CERVICAL RANGE OF MOTION ASSESSMENT  

CERVICAL FLEXION   

CERVICAL EXTENSION   

SIDE RIGHT LEFT 

CERVICAL LATERAL ROTATION    

CERVICAL SIDE FLEXION    

 

APPENDIX -  VI 

POST-TEST EVALUATION 

CRANIOCERVICAL FLEXION TEST  

(USING PNEUMATIC COMPRESSION DEVICE)  

PRESSURE (mmHg)  20 22 24 26 28 30 

HOLD TIME       

 

CERVICAL EXTENSOR ENDURANCE TEST  

TARGET TIME (  SECONDS)  HOLD TIME 

20  

 

NECK DISABILITY INDEX  

SCORE PERCENTAGE 

  

 

POSTURE SCREEN MOBILE APPLICATION  

 FRONTAL VIEW DEVIATION  SAGITTAL VIEW DEVIATION  

HEAD   

SHOULDER   

 

CERVICAL RANGE OF MOTION ASSESSMENT  

CERVICAL FLEXION   

CERVICAL EXTENSION   

SIDE RIGHT LEFT 

CERVICAL LATERAL ROTATION    

CERVICAL SIDE FLEXION    
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