CHAPTER ONE
INTRODUCTION
1.1INTRODUCTION

Low-Back Pain (LBP) is déined as the constellation of symptoms of pain or
discomfort originating from the lumbar spine with or without sciatM&addell, 1998;
Burtonet al, 2004). LBP is also dscribed as painmuscle tension, or stiffness localized
below the costal margin and above the inferior gluteal folds, with or without leg pain
(sciatica) (van den Bosoét al, 2004).LBP is typically classified as being specific or
non-specific (Manek and MacGregor, 2005 he norspecific LBP refers to mechanical
back pain of musculoskeletal origin in which symptoms vary with physical activity
(Waddell, 1996).

Low-Back Rain (LBP) is often classified as acute, sabute and chronic
according to duration of pain (Boutet al, 1998).Chronic LBP is defined as spinal pain
persisting for at least twelve weeks (Abenheinal, 2000). Using the International
Classification for Functioning, Health and Disability (ICFamework, it is believed that
t he wor d A c hasswaoiated with negagive bxpectations, therefore the word
Al othegr mo i s pref er r ed-tefmimechamnigaliBPiresults in H 0 2 ) . L C
physical and psychological deconditioning that traps the patient in a vicious circle
characterized by decreasetiysical performance, exacerbated nociceptive sensations,
depression, impaired social functioning, and work disability (Demealai, 2006).

Low-Back Rain (LBP)is a complicated condition which affects the physiological
and psychosocial aspects oétpatient (Elfving, 2002Kool et al, 2002; Carrageeet al,

2005; Younget al, 2011). Longterm LBP is considered to be a pathmmatomical



disorder (Bernard and Kirkalevillis, 1987), in addition to a multifactorial
biopsychosocial problem such as fedrmovement, anxiety, a faulty coping strategy
which has an impact on social life and thus require a +dutensional approach based

on biopsychosocial model in its assessment and treatment (Haggman et al, 2004; Woby et
al, 2004; Weiner, 2008)['he evalwation of thepsychosocial factors regarded yadlow

flags are useful in identifying patients with chronic LBP who have a poor prognosis
(Price, 2005 Last and Hulbert, 2009 Whether psychosocial factors are causes or
consequencesf LBP has been the sudgt of debate (Simmonds et,d996).However,

LBP is associated with significant disability and with psychosocial dysfunction
(Simmonds et al 1996). Variables such as attitudes, beliefs, mood state, social factors
and work appear to interact with paiehaviour, and are cumulatively referred to as
psychosocial factors (Inne2005. From the biepsychosocial modgdaradigmp pat i ent s 6
performance during physical performance destay be influenced bybiological,
psychological and social factors (Renemetnal, 2008)which include selt-efficacy
expectationsselftesteenmand fearavoidance behaviour.

Epidemiological reports indicate thdd to 85 % of all people have LBP at some
time in their life (Waddell, 1998; Andersson, 199Goodwin and Goodwin, 200&an
Tulder, 200). It is estimated that 800% ofthesepatients will recover within 6 weeks,
regardless of treatment (Indadtlal.,1995; Bronfortet al.,1996; van Tuldeet al.,1997;
Jackson, 2001)However, 515% of all people that have LB®ill develop longterm
LBP (i.e. LBP of 12 weeks and longer) (Johannseéral., 1995; Bigoset al., 2001,
Quittan 2002) Over 80% ofpatients wih long-term LBPwill developrecurrent episodes

(Waddell, 1998mnd dout 93% will have intermittent or recurrent &mile of LBP again



in the following 12 months (de Vet al.,2002) and this significantly impact on patients
functioning (Picavet and Schouten, 200Bpngterm LBP is more difficult to treat
(Cottingham and Maitland, 1997; Hildebranet al, 1997 Frost et al, 2000 and
treatmentutcomes givevariable results (CSAG, 1994; Rainvike al, 1997 Carpenter
and Nelson, 1999 The patient subgroup with losigrm LBP accounts for 780% of the
socioeconomic cost of LBP (Deyo and T8\u, 1987; Nachemson, 29). Over 30% of
thesepatients withlong-term LBP seek healthcare for their back complaiatel about
66% of subjects with recurrebngterm LBP who sought care for complaints at
baseline, did seek care again during foHop(lJzelenberg and Burdorf0R4).

Results ofsystematiaeviews are oftemised to formulate clinical guidelines and
recommendations for best practi@@lover and May, 2009)The Clinic on LowBack
Pain in Interdisciplinary Practice GuidelinBdssignolet al, 2007) reportedthat there
was strong evidence for multidisciplinary programmes, behavioural therapy and exercise
for longterm LBP. The European Guidelines (Airaksineh al, 2004) found moderate
evidence for the use of exercise therapyoimg-term LBP and conflicting evidece for
the effectiveness of programmes involving specific types of exercise. Recent American
Family Practice Guidelines recommended exercises conducted under the supervision of a
therapist as the firdine therapy in treatment dbng-term LBP (Nguyen andRandolph
2007). Systematic reviews of the evidence concerning the effectiveness of exercise
concluded that exercise may be helpful for patients with-tenrg LBP in terms of
decreasan pain and disability (Haydeet al., 2005a) decreasan fear of avadance
behaviour (van Tuldeet al.,1997; Liddleet al.,2004 andreturn to normal activities of

daily living and work (van Tuldeet al, 2002)



Exercises of various types have been used in managing LBP with varying
reported successes (Shiple, 19@nd they appearto be the central element in the
physical therapy management of patients wathg-term mechanical LBRBigos et al,

1994; van Tulderet al, 2003; Haydenret al, 2005. Exercise in physical therapy is
probably the cheapest intervention amean which the patient has some measure of
direct control (Brukner and Khan, 1993hese exercisesncompassea heterogeneous
series of specific movements interventions ranging from general physical fithess or
aerobic exercise to muscle strengtheramgl various types of flexibility and stretching
with the aim of training or developing the body by a routine practice or as physical
training to promote good physical hea(thbenhaimet al, 2000 Haydenet al, 2005)
Nonetheless, it remains inconclusiwhich exercise regimen is better than the other and
intensity that may offer the greatest value to patie(®hiple, 1997; Nordin and
Campello, 1999; Saman¢h al, 2003; Hayderet al, 2005 Nguyen and Randolp2007).

Consequenbn the foregoing, thre is a proliferation of exercise programmes
which varies from provider to provider depending on professional orientation (Keller,
2006). Still, there does not appear to be a consensus of opinion on the most effective
programme designed to maintain exsecbenefits (Bronforet al, 1996; Faas, 1996;
Lahadet al, 1996; Carpenter and Nelson, 1999; Kenny, 2000; Tainglal, 2000).
Glover and May (20099ubmitted that the fact that previowsearch has investigated the
management of LBP as a homogengumup could account for the lack of support for the
prescription of specific exercise programm8snilarly, some othersstudies identified
not subgrouping patient samples agassible flaw with much of the previoussearch

(Fritz et al, 2003; Longet al., 2004; Brennaret al, 2006) Sub- grouping of patients



with LBP according to their signs and symptombere treatment is then prescribed
according to these subgrougsconsidered as an important advance in the management
of LBP (Fritz et al, 2003; Longet al, 2004 Brennanet al, 2006). Therefore, dentifying
subgroups of patients more amenable to specific treatments hasdoegmizedas one
of the promising recent developments in back pain research g£a&2006).

One of the more ceomonly used methods of s@bouping amongst
physiotherapists is the McKenzie Method (McKenzie and N&@¥3). This method is

based on t he patient s pain response t

assessmenDuring assessmenthé physiotherapist @nt i fi es the patient ¢

preference. Directional Preference is defined as the movement or posture that decreases
or centralizespain that emanates from the spine and/or increases range of movement
(McKenzie and May2003).Directional preferencand centralization occur only in the
substantial derangement group (McKenzie and May, 200%).separate, but associated,
phenomenon ofentralizatiorrefers to the abolition of distal pain in response to repeated
movements or sustained posturedthough the McKenzie method is a popular
classificationbased treatment for LBP among physical therapists (Battial, 1994;
Fosteret al, 1999 Ayanniyi et al, 2007 with documentecffectiveness irsome studies
(Ponteet al, 1984; Nwuga and Nwuga, 1985tankovic and Johnell, 1990; Reddeck,
1997; Cherkinet al, 1998; Machadoet al, 2006) however, a systematic review
submitted that there ifimited evidence forits usein longterm mechanical LBP
(Machadoet al, 2005) Furthermore, therseems to benconclusiveevidencewhether

the McKenzie protocol addresses the accompanying back muscles inhibition in patients
with long-term mechanical LBPLong-term LBPresults ininhibition and atrophy of the

deep segmental muscles such as multifidus and ovetgaivihe longer superficial muscles
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of the trunk with consequentlecreaseddynamic activity and increased fatiguibility
(Sihvonenet al, 1991; Cassiset al, 1993; Sihvoneret al, 1998; Richardsoret al,
1999. Some studies considered the McKelOzmextension exercises as passive and
presumablyopined that itmay not counter thdd a ¢ k  munBibitibneaaddatrophy
resulting from longerm LBP Qonelsonet al, 1990; Bookhout 1991; Wayne, 1991
however,a study byFiebertand Keller(1994) amongappaently healthy individuals
demonstrated thaheM c K e n &xteasios exercises were not truly passive for lumbar
back extensor muscles.

On the other hand, back endurance exercise is believed to enhance muscle
reactivationand recaditioning (Biering-Sorensen1984;Rischet al, 1993; Luoto et al,
1996 Mayeret al, 2008;Liddle et al, 2010).There is emergingvidence to suggest that
endurance training of thiew-back extensors in patients with LBP can be effective in
reducing pain, disability andiork loss and improving fatigue threshold and physical
performance(Plum and Rehfeld, 1985; Mannicle¢ al, 1988; Lindstrom et al, 1992;
Gundewallet al, 1993; Moffroid et al, 1993; LeFort and Hannah, 1992hok et al,
1999). Unfortunately,assessent and training of endurance of the back extensor muscles
compared with muscular strength has been reported to be less frequently carried out
(Pollock et al, 1989), though,endurance capabilities of these muscles may be as
important or even more importathan strength in the treatment and prevention of LBP
(Udermannet al, 2003). In additionglinical trials on the effect of endurance exercise
training of the back extensor muscles in well defined populations of patients with LBP
are scarc¢Moffroid, 1997). Therefore, theobjective of this study was to investigate the
effect of static or dynamic back extensors endurance exercise in combination with

McKenzie Protocol on physiologicgbain intensity, muscle fatigue, static and dynamic



muscle endurance)nd psychosocial (activity limitationdisability, fearavoidance
behaviour pain self-efficacy belief belief of the consequences of back pama general
health status variables in patients with loAg@rm mechanical LBP using the bio
psychosocial model kch is the state of the art in rehabilitation and disability

perspectives (WHACF, 2001).

1.2STATEMENT OF THE PROBLEM

Low-Back Rain (LBP)is one of the most frequent reasons that patients visit
primary care physicians (Frymoyer, 1988; Detaal, 1991 andconstitutes the highest
percentage of referrals and workload for physical therapy utilization (Frymoyer and Cats
Baril, 1991, Battieet al, 1994; Margo, 1994)The McKenzie Protocois one of the most
frequently used types of physical therapy foclbpain in some Western nations (Battie
et al, 1994; Fosteet al, 1999; Graceyet al, 2002) and has the potential advantage of
encouraging selifielp (Moffett and McLean, 2006). Nonetheless, there is limited
evidence in term of randomized trials to soppts effectiveness in lontgrm LBP. The
McKenzie Protocolidentifies with the school of thought that spinal joint dysfunction
such as disc protrusion, loss of joint platress and strain are the major causes of back
pain.

Another school of thoughin LBP management in physical therapsy that
impairment ofmuscles (BieringSorensen, 1984; Moffroid, 199’ Kankaanpéaéet al,
1999 and/or trunk extensdo-flexor muscles imbalance (Quinn and Bird, 1996) are
major contributors to aetiology of back palnder this paradigm, muscle strength and

endurance training are believed to be important in the management ofHoBRver,



muscular endurance training of the back extensors is believed to be more important in the
treatment and prevention of LBP than mudacustrength (Udermanmt al, 2003).
Unfortunately,few studieshave investigated the effect of endurance exercise on LBP.
Furthermore,hiere seems to be a dearth of stutheslving dynamic endurance exercise

of the back extensor muscles compared withr@nicle of studies that have investigated

the effect of static muscular endurance exercise training in patients with acute (Plum and
Rehfeld, 1985), subcute (Choket al, 1999)and longterm LBP (Thompson, 1992)
respectively. Meanwhile, dynamic endnca may be needed more than static endurance
as most of the daily tasks involve dynamic movement (Leigh and Sheetz,BL9&@ft

and Glenn1990).In addition most of the previous studi@svolving endurance exercise

of the back extensor muscléecked andomized controls (Coxhead al, 1981; Plum

and Rehfeld, 1985), standardized and clearly defined exercise guidelines or protocols
(Plum and Rehfeld, 1985; Mannicle¢ al, 1988) and outcome assessment of general
health measures, disability and functibstatus (Deyeet al, 1998).

In spite of the importance of back extensors endurance exercise for patient with
long-term LBP, there appears to b@aucityof studies as to the most efficacious type of
muscular endurance training of the back extenagates in the management of patients
with longterm mechanicalLBP. Furthermore, there seems to be dearth of studies
investigating the effect of the addition of the back extensor muscles endurance exercise
on the MP in patients with loAgrm mechanical LB, thus incorporating the two
different schools of thought in the management LBP.

Louw et al, (2007) advocated further research into the most effective strategies to

manageand preventLBP especiallyin Africa owing to increasing prevalenc&Vhile



Haydenet al, (2005b) recommended clinical trials that will investigate specific exercise
intervention strategies in well defined populations of patients with LBP and take care of
the shorcomings of previous studiesMoreover group of back pain researchers
recommended standardized use of outcome measures in back pain research, suggesting a
minimum of pain, functional status, and general health measures @a}al998).The
primary aim of thisstudywas to evaluate whether the addition of static or dyndrack
extensos endurance exerciséo the McKenzie protocolwill be efficacious on
physiological variables opain muscle fatiguestatic and dynamienuscle endurance

and psychosocial variables odctivity limitation, disability,fearavoidance behaour,

pain selt-efficacy belief belief of consequence of back pand general health status in
patients withlong-term mechanical LBRusing the ICFframework (bio-psychosocial
model)in conducting LBP research.

The studyprovided answers to tHellowing researclguestions:

(1) Would the addition ofstatic back extenssrenduranceexercise to the McKenzie
protocol be efficacious in the management of patients watig-term mechanical LBP
when effect is measured in terms of pammyscle fatiguemuscle edurance, activity
limitation, disability, fearavoidance behaviourpain selfefficacy belief, belief of

consequence of bagain and general health sta@us

(2) Would the addition ofdynamic back extenseenduranceexercise to the McKenzie
protocol be effcacious in the management of patients withg-term mechanical LBP

when effect is measured in terms of pain, mugatggue muscle endurancgactivity
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limitation, disability, fearavoidance behaviourpain self-efficacy belief, belief of

consequence dfack pain and general health st&us

(3) Would the treatment outcomesf the addition ofeither static or dynamic back
extensorsenduranceo the McKenzie protocol in patients with letgrm mechanical
LBP be comparablen terms of pain, muscldatigue muscle endurancge activity
limitation, disability, fearavoidance pain self-efficacy belief,belief of consequence of

back pain and general health st&tus

1.3 AIMS OF STUDY

The aims of the study were:
1) To investigate the effect of McKenzie protoally on pain, muscle fatigue, muscle
endurance, activity limitationdisability, fearavoidance behavioumpain self-efficacy
belief, belief of consequence of back pain and general health status in patients with long
term mechanical LBP.
2) To investigate theffectof the addition oftatic backextensos endurance exercige
the McKenzie protocol on pain musclefatigug muscle endurangectivity limitation,
disability, fearavoidance behavioupain self-efficacy belief,belief of consequence of
back pairand general health status in patients Watig-term mechanical LBP
3) To investigate the effect of the addition of dynamic back extemswlurance exercise
to the McKenzie protocadn pain, muscle fatigue, muscle endurance, activity limitation,
disability, fearavoidance behavioupain self-efficacy belief, belief of consequence of

back pain and general health status in patientslatipterm mechanical LBP.
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4) To compare the effects ohg McKenzie protocolonly, the addition of staticor
dynamicbad extensors endurance exercise to the McKenzie prototgain, muscle
fatigue, muscle endurance, activity limitatiahsability, fearavoidance behavioupain
selt-efficacy belief, belief of consequence of back pain and general health status in

patiens withlong-term mechanical LBP.

1.4 HYPOTHESES
1.4.1 Major Hypothesis

The major hypothesis for this study was that:
1) There would be no significant differenc the effectsof thethreetreatmentegimens
on pain, muscle fatigue, muscle enduranceivayg limitation, disability, fearavoidance
behaviourpainself-efficacy belief, belief of consequence of back pain and general health
statusin patients withong-term mechanical LBP

1.4.2 Sub Hypotheses

The following subhypotheses were tested instlstudy:

1. There would be no significant difference in the pain intensity of participarttsein
McKenzie ProtocoGroup (MPQ across weeks 0, 4 and 8 of the study

2. There would be no significant difference in the static muscle endurance of
participants ithe MPG across weeks 0, 4 and 8 of the study.

3. There would be no significant difference in the dynamic muscle endurance of
participants in thdiPGacross weeks 0, 4 and 8 of the study.

4. There would be no significant difference in the muscle fatigugadicipants in the
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MPG across weeks 0, 4 and 8 of the study.

5. There would be no significant difference in the activity limitatiorpafticipants in
theMPG across weeks 0, 4 and 8 of the study.

6. There would be no significant difference in theability of partiapants in theMPG
across weeks 0, 4 and 8 of the study.

7. There would be no significant difference in the femoidance behaviouof
participants in th&1PG across weeks 0, 4 and 8 of the study.

8. There would be no significant difference in thmain sel-efficacy belief of
participants ithe MPG across weeks 0, 4 and 8 of the study.

9. There would be no significant difference in the belief of the consequences of back
pain of participanten theMPG across weeks 0, 4 and 8 of the study.

10.There would be no signifant difference in thgeneral health status participantan
theMPG across weeks 0, 4 and 8 of the study.

11.There would be no significant difference in the pain intensity of participaritse
McKenzie Protocolplus StaticBack Endurance Exercise GroupPSBEEG)
across weeks 0, 4 and 8 of the study.

12.There would be no significant difference in the static muscle endurance of
participants in thtMPSBEEGacross weeks 0, 4 and 8 of the study.

13.There would be no significant difference in the dynamic muscleurande of
participants in thtMPSBEEGacross weeks 0, 4 and 8 of the study.

14.There would be no significant difference in the muscle fatigugadicipants in the
MPSBEEGacross weeks 0, 4 and 8 of the study.

15.There would be no significant difference in thetivity limitation of participants in
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the MPSBEEGacross weeks 0, 4 and 8 of the study.

16.There would be no significant difference in tdesability of participants in the
MPSBEEGacross weeks 0, 4 and 8 of the study.

17.There would be no significant difience in the feaavoidance behaviour of
participants in thtMPSBEEGacross weeks 0, 4 and 8 of the study.

18.There would be no significant difference in thpain selfefficacy belief of
participants in thtMPSBEEGacross weeks 0, 4 and 8 of the study.

19.Therewould be no significant difference in the belief of the consequences of back
pain ofparticipants in theMPSBEEGacross weeks 0, 4 and 8 of the study.

20. There would be no significant difference in teneral health status participants in
theMPSBEEGacross weeks 0, 4 and 8 of the study.

21.There would be no significant difference in the pain intensity of participants in the
McKenzie Protocol plus Dynamic Back Endurance Exercise Group
(MPDBEEG)across weeks 0, 4 and 8 of the study.

22.There would be no sigiicant difference in the static muscle endurance of
participants in th¢/PDBEEGacross weeks 0, 4 and 8 of the study.

23.There would be no significant difference in the dynamic muscle endurance of
participants in thtMPDBEEGacross weeks 0, 4 and 8 of thiedy.

24. There would be no significant difference in the muscle fatigugadicipants in the
MPDBEEGacross weeks 0, 4 and 8 of the study.

25.There would be no significant difference in the activity limitagparticipants in the
MPDBEEGacross weeks 0, 4 a8 of the study.

26.There would be no significant difference in tdesability of participants in the
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MPDBEEGacross weeks 0, 4 and 8 of the study.

27.There would be no significant difference in the fewoidance behaviour of
participants in thé/PDBEEGacrass weeks 0, 4 and 8 of the study.

28.There would be no significant difference in thpmin selfefficacy belief of
participants in thé/PDBEEGacross weeks 0, 4 and 8 of the study.

29.There would be no significant difference in the belief of the consequendexciof
painof participants in théIPDBEEG across weeks 0, 4 and 8 of the study.

30. There would be no significant difference in tieneral health statws participants in
theMPDBEEGacross weeks 0, 4 and 8 of the study.

31.There would be no significant ddfence in the effect of the three treatment regimens
on pain intensity at week four of the study.

32.There would be no significant difference in the effect of the three treatment regimens
on static muscle endurance at week four of the study.

33.There would be nsignificant difference in the effect of the three treatment regimens
on dynamic muscle endurance at week four of the study.

34.There would be no significant difference in the effect of the three treatment regimens
on muscle fatigue at week four of the study.

35.There would be no significant difference in the effect of the three treatment regimens
on activity limitation at week four of the study.

36. There would be no significant difference in the effect of the three treatment regimens
ondisability at week four oflie study.

37.There would be no significant difference in the effect of the three treatment regimens

on fearavoidance behaviour at week four of the study.
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38.There would be no significant difference in the effect of the three treatment regimens
on painself-efficacy belief at week four of the study.

39.There would be no significant difference in the effect of the three treatment regimens
on belief of consequences of back pain at week four of the study.

40.There would be no significant difference in the effect of tmeghreatment regimens
on general health status at week four of the study.

41.There would be no significant difference in the effect of the three treatment regimens
on pain intensity at week eight of the study.

42.There would be no significant difference in #iéect of the three treatment regimens
on static muscle endurance at week eight of the study.

43.There would be no significant difference in the effect of the three treatment regimens
on dynamic muscle endurance at week eight of the study.

44. There would be noignificant difference in the effect of the three treatment regimens
on muscle fatigue at week eight of the study.

45.There would be no significant difference in the effect of the three treatment regimens
on activity limitation at week eight of the study.

46. There would be no significant difference in the effect of the three treatment regimens
ondisability at week eight of the study.

47.There would be no significant difference in the effect of the three treatment regimens
on fearavoidance behaviour at week eightlod study.

48.There would be no significant difference in the effect of the three treatment regimens
on painselfefficacy belief at week eight of the study.

49. There would be no significant difference in the effect of the three treatment regimens
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on belief ofconsequences of back pain at week eight of the study.
50. There would be no significant difference in the effect of the three treatment regimens

on general health status at week eight of the study.

15 DELIMITATION OF STUDY
This studywasdelimited to tke following:

A. Participant:
1. Individuals diagnosed as having symptah®ngterm mechanical LBP
2. Having directional preference foextension basedMc Kenzi e I nstituteds
Lumbar

Spine Assessment Format
B. Facility:
1. Out-patientPhysiotherapyDepartment of the Obafemi Awolowo University Teaching
Hospitals Complexlle-Ife, Nigeria.
2. Departmenbf Medical RehabilitationCollege of Health Sciences, Obafemi Awolowo
University, llelfe, Osun state, Nigeria
C. PhysicalPerformanceests:
1. BieringSerensen test of Static Muscular Endurance (BSMB3$uged to assess static
endurance of the back extensor muscles.
2. RepetitiveArch-Up Test(RAUT) wasused to assess dynamic endurance of the back

extensor muscles.
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1.6LIMITATION

The following were the limitations of this study:
1. The researcher was not blinded tiee treatmentoutcomes of thedifferent
regimens anthis is a possible threat to generalizability of the study
2. This study did not assess the lelegm effects of treatent outcomes of the
different regimens. This could be the focus of futue studies in this area.
3. The endurance exercises usedhis study seems to be able to recruit erector
spinaecomprising of the longissimus, spinalis and iliocostalis muscles thdtaareally

trunk mobilizers at the expense of the trunk stabilizers that are also affected by LBP.

1.7  SIGNIFICANCE OF THE STUDY

The outcome of this study may
1. Add to clinical evidence on the efficacy of McKenzie protocol at improving
physiologichand psychosocial variables in patients with lkbegn mechanical LBP.
2. Provide clinical evidence on the efficacy esfatic and dynamidack extensors
enduranceexercise atimproving physiological and psychosocial variables in patients
with long-termmechanical LBP
3. Serve as a basis for recommending the most efficacious endurance etteatisay
offer the greatest value to patiemth LBP in clinical practice
4. Add to the few available studies on enduraexerciseof back extensor individuals
with long-term mechanicalLBP andalso contribute to the expanding knowledge on the

managementf longterm mechanical LBih general.
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1.8DEFINITIONS OF TERMS

The following terms were defined:
Activities: What people can do inherently withoassistance or barriers (WHIGF,
2001).

Dynamic enduranceThis is the ability of an isolated muscle group to perform repeated

contraction over a period of time (Burnett and Glenn, 1996; Hui, 2001).
Efficacy. Biological effect of treatment delivered und=refully controlled conditions,
usually determined by randomized controlled trials (Domholdt, 2000).

Longterm low-Back Paini Low-Back Pain which has been persistent for three months

or more (Ljungquist, 2002Paulet al, 2008.

MechanicalLow-Back Paini Back pain that results from inflammation caused by

irritation or trauma to the disk, the facet joints sufficient enough to stress, deform or
damage the ligaments or the muscles of the back (McKenzie, 1981; Mora, 2004).
Participation Functioning takng into account the impact of barriers and facilitators in the
environment (WHGICF, 2001).

Static enduranceThis is the ability of an isolated muscle group to generate tension,

sustain that tension, and resist fatigue over a prolong period of timaégelbk982).



CHAPTER TWO
LITERATURE REVIEW
2.10LOW-BACK PAIN

Low-Back Pain (LBP) is a symptom of pain or discomfort in the luradecral
region of the back, between the lower margins of tHeritPand the gluteal folds (Porter,
1993; Omokhodion2002; Hipp et al, 1989. LBP is regarded as a symptom from
impairments in the structures in thew back which originates e.g. from muscles,
ligaments, disc etc. (Elfving, 2002). It issa referred to as aomplex disorder where
pain, aatomical, physiological, psychological and social aspects are involved (Elfving,
2002, Roactlet al, 1997)and it occurs in a wide variety of medical, musculoskeletal, and
neurologic conditions (Roactt al, 1997).LBP is not a diagnosis (Roadt al, 1999)
but an irksome syndrome which has challenged mankind for ages (Cypress, 1983; May,
2001).

McCombe (1989) submitted that theis considerable research aimed at
elucidating aetiology of various forms of back pain; in spite of this, only those syrglrome
associated with neurologic compression of cauda equina or nerve root have reasonably
well understood clinical presentatiogonethelessl.BP is typically classified as being
specific or nonspecific (Manek and MacGregor, 2005). The speafiologyof LBP is
difficult to ascertainin most patients at thenset of thanitial episode Ehrlich, 2003;
Airaksinenet al, 2004). Between 80 90% of patients with LBP have no identifiable
cause or precise patamatomical diagnosis and are designated as-spexific
(Valkenburg and Haane, 1982; Nachemson, 1B&yp and Weinstein, 2001; Manek and

Macgregor, 2005)The nons peci fic LBP is described as
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musculoskeletal origin in which symptoms vary with physical activity (Waddell, 1996)
Mechanical LBP is back pain that results fronflammation causedy irritation or
trauma to the disk, the facet joints sufficient enough to stress, deform or damage the
ligaments or the muscles of the back (McKenzie, 1981; Medial Multimedia Group, 2002;
Mora, 2004).

Low-Back Rain (LBP) is often classified as acute, sabute and chronic
according to duratiorof pain (Bouteret al, 1998). Acute LBP is described as LBP
episode within 6 weeks, stdzute as duration more than six weeks and less than three
months; and chronic LBP as duration more than three months (Ehrlich, 2003; Manek and
MacGregor, 2005; Refshauge and Maher, 2006k International Classification for
Functioning, Health and Disability (ICF) framework has brought about a change of
nomencléure or description of LBP classification (WHQF, 2001; Elfving, 2002)The
classification of LBP based on duration has recently beeesgnateds shorterm (for
acute),intermediate (forsulbacute) andongterm (for chronic) (Abenhaimet al, 200Q
WHO-ICF, 2001; Elfving, 2002). Previous findings indicate that acute sarehcute
episodes that last up to 3 months are the most common presentations @&ntBP
recurrent bouts of such episodes are the n@hrlich, 2003; Manek and MacGregor,
2005) Another report showed that one percent of patients with acute LBP have sciatica,
which is defined as pain in the distribution of a lumbar nerve root, often accompanied by
neurosensory and motor deficits (Hadler, 19849wever, chronic LBP ultimately is
more disabling because of the physical impediments it caasesits psychological

effects
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2.1.1 Epidemiology of LowBack Pain

Low-back pain (LBP) remains a major public health burden throughout the world
(Papageorgioet al.,1995 Hillman et al, 1996; LelmeutYde et al, 1996. It is one of
the most common problems in medical practice affecting 7@3% of adults during
their lives(Andersson, 1999eyo and Weinstein, 2001; Goodwin and Goodwin, 2000;
van Tulder, 200l In many parts of the worldLBP is reported to be a major
occupational health problem (Asuzu, 1995; Volinn, 1997; Andersson, 1999). It is a
leading cause of morbiditgnd lost productivity (Deyet al, 199?2). Epidemiological
data indicate an annual prevalence of aboii63% (Hillmanet d., 1996; Leboeufyde
et al, 1996) and a lifetime prevalence ofi@5% (Hillmanet al, 1996; Leboeuyde et
al., 1996; Papageorgioat al, 1995). According to Andersson (1999) LBP affects men
and women equally, with onset most between the ages of 3Dayehrs.

Anecdotally, there is a general assumption that LBP prevalence in Africa is
comparatively lower than in developed countries (Loetval, 2007). The lack of
information on the prevalence of LBP in developing countries is therefore a significant
shortcoming (Walker, 2000; Sackett, 2000), particularly as it is predicted that the greatest
increases in LBP prevalence in the next decade will be in developing nations (WHO,
2003). However, a recent systematic review, Laetwal, (2007) concluded thathe
global burden and prevalence of LBP among Africans is rising and is of concern. In
Nigeria, Latunbosun (1998) posited that the rate of incidence of LBP increases yearly.
Also, a prevalence of 38% (Asuzu, 1995) and 44% (Omokhodion, 2004) has been
repoted among rural and urban dwellers respectively. Nwuga (1993) found 80%

prevalence among Nigerians of over 60 years of age. Asuzu (1995) reported that LBP
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contributed a sizeable loss of man hours per year, and it affected the ordinary lives of the
sufferes to a large extent in Nigeridhe improvement in health outcomes with regards
to LBP observed in most Western countries over the past few decades has not been
achieved in Africa; therefore making the health of Africans is of global concern (kebpez
al., 2006).

Low-back paincommonly affecd people during their most productive years
thereby makingt the most expensive medical condition for people in the 30 years
age grougBigoset al, 1986 Deyo and Bass, 1989an Tulderet al, 1995; Hestbaelet
al., 2003. Andersson (1999) in the United States of Amerigaorted thaback pain is
the most common cause of activity limitation in people younger than 45 years, the second
most frequent reason for visit to a physician, the fifth ranking cause obksidmto
hospital, and the third most common cause of surgical procedures. In the United
Kingdom back pain is responsible for about 12.5% of all sick days (Andersson, 1999).
Over the past 30 years in Sweden, back pain has accounted for 11% to 19% of all
sickness absence days (Andersson, 1999). Eight percent of the insured Swedish
populations were listed as sick with a diagnosis of back pain at some time during 1987

(Andersson, 1999).

2.1.2 Aetiology ofLow-Back Pain

In the vast majority of instances tbause of LBP is obscure or nebulous (Ehrlich,
2003).A minority of cases of back pain result from physical causes such as trauma to the
back caused by a motor vehicle crash or a fall among young people and lesser traumas,

osteoporosis with fractures, orogionged corticosteroid use among older people are
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antecedents to back pain of known origin in most instances. Relatively less common
vertebral infections and tumours or their metastases account for most of the remainder.
Specific causes account for lesst 20% of cases of back pain: the probability that a
particular case of back pain has a specific cause is only 0.2% (Ehrlich, 2003). The rest
have so called neapeci fic LBP. This 1is described
musculoskeletal origin in whickymptoms vary with physical activity (Waddell, 1996).

It has been reported that principal conditions that may give rise to disabling pain
in the lower part of the back are numerous (Mankin and Adams, 1977; Cyriax, 1978).
Ayanniyi (2003) summarized thatnflammatory diseases such as rheumatoid arthritis,
ankylosing spondylitis, colities and diverticulisereimplicated in the aetiology of LBP.
Furthermore,ne o pl ast i c di seases e. g. mul tiple
reticulum cell sacroma, metastacarcinoma (breast, lungs, prostate, thyroid, kidney,
gastro interestinal tract) affecting lumbar spine bones can cause LBP. Referred pain from
viscera disease e.g. abdominal organs can be felt in the lumbar spine region of the back.
Peptic ulceration motumor of the wall of the stomach and of the duodenum can also refer
to thelow back.Referredpain from pelvic organs (urologic and gynaecologic diseases),
menstrual pain, endometriosis or carcinoma, malposition of uterus (retroversion,
descensus, andglapse) ioften felt in the lumbar and sacral regions of the back. Other
causes of LBP are destructive and infectious diseases such as tuberculosis, osteomyelitis
of the spine and acute discitis i.e. infection of the intervertebral disc. Metabolic disease
such as osteoporosis of the spinal bones (Mankin and Adams, 1977; Cyriax; 1978);
urinary tract infections including pyelonephritis and renal colic secondary to uretetro

lithiasis (MacEvilly and Buggy, 1996), some neuralgia e.g. Herpes zoster (viralanject

as

my e
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(Dickson and Wright, 1984); Vitamin B12 deficiency and Piriformis syndrome (Wiesel,

1996); diabetic lumbar radiculopathy (Naftukn al, 1993) are also implicated in the

aetiology of LBP.Binder and Nampiaparampi2009): summarized that up to 85% o

patients with LBP do not obtain a specific diagnosis even after worlNaphémson,

1976; White and Gordon, 198Rgyoet al, 1992). Schwarzeet al, (1994) posited that

a very large percentage of individual complaints of LBP will have no accurately

detectable pathology utilizing presently available technology and diagnostic procedures.
Researchers and clinicians in physical therapy currently subscribes to two schools

of thought based on their understanding of the causes of back pain. One schmadloff th

is that spinal joint dysfunction such as disc protrusion, loss of joint play; stress and strain

etc. are the major causes of back pain (Mckenzie, 1981; Cyriax, 1982; Nwuga, 1990).

This group prefer positional adjustments (McKenzie, 1981), back s¢Rosk, 1997),

and spinal manipulative therapy among others (Cyriax, 1982; Nwuga, 1990). The other

school of thought is that weak muscéegl/or trunk extensen-flexor muscles imbalance

are major contributors to aetiology of back p&puinn and Bird, 196, Marraset al,

1987; Wilderet al, 1996 Nourbakhshand Arah 2002. Some authorities in this school

of thought (Cadyet al, 1979; BieringSorenson, 1984; Casgt al, 1985) suggest that

muscle is a potentiagburce of LBP. They argue that failurerofisclego protect passive

structures from excessive loading may resutfamage to these pain sensitive structures

and produce pain (Siedet al, 1987).



25

2.13 Risk factors for low-back pain

Many factors have been implicated in previous studgesisk factor for LBP
however, only a few has been established in prospective studies €t.edn1999).
Several risk factors have been associated with increased risk of developinghlidP
include smoking, obesityand psychological functioningSmokingis one of the risk
factors forLBP (Fogelholm and Alho, 2001). Smoking results in faulty synthesis of
vertebral disc macromolecules, ischaemia and an imbalance between disc matrix
proteineases and their inhibitors, these result in disc degenerationiaaldirsgtability,
and consequentlyBP. Studies have shown an association between smoking and back
pain that suggests risk is increased 1.5 to 2.5 times compared-smioéerrs (Deyo and
Bass, 1989)There is also an increase in proteolytic activity inacggte smokers, which
speeds up the disc degenerative process (Fogelholm and Alho, 2001; ErnstO19612).
implicated risk factors for LBP include sedentary work and lifestyle (van Daee,

2001; Kesleyet al, 1984), standing and sitting for extesttiperiods, wearing high heeled
shoes, overweight and obesity, alcoholism, psychological factors (Keslaly 1984;
Frymoyer, 1992; Leasat al, 1999).

McKenzie (1981) identifiedhree main factors that predispose an individual to
mechanical LBP. Thert is sitting posture, which according to him produces back pain
itself without any additional strains of living. The second factor is the loss of lumbar
extension or reduced range of extension, which influences the posture in standing, sitting,
and walkng. A reduced extension range will produce fully stretched position prematurely
during prolonged and relaxed standing; pain then arises once sufficient stress is present.

The third predisposing factor listed by McKenzie (1981) is high frequency of flexidn
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also unexpected and unguarded movemeém¢ssubmittedthat lifting produces strain,
which is often a precipitating factor especially when heavy, prolonged and repeated
lifting is involved. Individuals in jobs requiring heavy lifting and lifting whilevisting

are at increased risk of back pain. In addition, exposure to whole body vibration and jobs

that require static postures are associated with back pain (Skovron, 1992).

Lack of back extensor muscl esé6 enduranc
suspectd factor in the aetiology of LBP (Nordiat al, 1987) and it has also been
associated with prolonged or recurrent back pain (Jorgensen and Nicolaisen, 1987). On
the other hand, back pain in itself has been reported to precipitate decreased muscle
endurane resulting from increased muscle metabolite from prolonged muscle tension
and spasm (Armstrong, 1984), muscle deconditioning (Roy and Oddsson, 1998) and
inhibition of the paraspinal muscles (Roy and Oddsson, 1998) in response to pain and

decreased actiwit

2.14 Classification oflow-back pain

Low-Back Rain (LBP)is primarily a symptom and not a sign, a diagnosis or
disease entity (Nwuga, 1990).is typically classified as being specific or ngpecific
(Manek and MacGregor, 2005). The rgpecific LBPis refers to mechanical back pain
of musculoskeletal origin in which symptoms vary with physical activity (Waddell,
1996). LBP is often classified as acute,-aaite and chronic according to time duration
of pain (Bouteret al, 1998). The lack of diagnsis of pathology of moskow-back
disorders has led specialists to derive classification schemes to qualify the extent of

disorder, facilitate care and improve research (Serge and Lars, 1998). Ogunlade (1998)
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classified LBP as spinal and nspinal. Nwuga(1990) classified LBP into local pain,
referred pain, radicular pain and pain from muscular spasm. While, Waddell (1982)
classified the symptoms of back pain into pathological and mechanical. Among
chiropractors LBP is classified as simple mechanical LBBP with radiculopathy,
serious pathological LBP and LBP with a psychological overlay (Jenkins, 2002).

One of the more commonly used methods of classifying patients with LBP among
physiotherapists is the McKenzie Method (McKenzie and May, 2003). Thisothéth
based on t he patient s pain response t
assessmenMcKenzie (1989) identified three distinct mechanical syndromes relating to
pain in the low-back viz, derangement, dysfunction and postural syndromes.
Derangemein syndrome involves a change in the position of internal joint material.
Dysfunction syndrome occurs when abnormally shortened tissue restricts normal pain
free movement while postural syndrome results from prolonged loading of normal tissue
leading to pai.

McKenzie submitted that centralization is characteristic of only the derangement
syndrome. A small portion of patients with the dysfunction syndrome would present with
peripheral symptoms from an adherent nerve root. The derangement syndrome is
characerized by pain that can be constant or intermittent depending on the size and
location of the internal derangement and individuals with the syndrome may present with
peripheralizing and centralizing symptoms (McKenzie, 198hg McKenzie Method is
reportel to have high psychometric propertiee.g( validity, reliability and
generalisability) (McCarthyet al, 2004) and therefore enjoys wide application in the

clinical setting.

o
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2.1.5Models in low-back pain
Many models have been postulated in ordemiprove the understanding and
management ofLBP. However, there are three frequently used models regarding

management of chron{tong-term)LBP and these are:

1) The physical deconditioning model assuming that loss of muscle strength and
endurance including aabic capacity is responsible for reduced activity levels and hence

functional limitations (Mayeet al, 1998; Verbungt al, 2003).

2) The cognitivebehavioural model postulating that functional limitations results from
maladaptive beliefs and avoidanioehaviors that are maintained by learning processes

(Vlaeyenet al, 1995 Turk and Okifuji, 2002).

3) The biepsychosocial model assuming that loss of functional abilities results from both
the deconditioning and the cognitieehavioural model (Wadell1998). The bie
psychosocial model is currently the state of the art in rehabilitation and disability
perspectives and has been adopted by the WHO under the new ICF classification (WHO
ICF, 2001). This model related thalevelopment of LBP to clinical, radagical,
physiological, and psychological factors (Malcolm, 198ased on thaetiologyfactors

this modelhelps to identify the bigsychosocial factors relateldBP and they are
categorized as red flag (organic and biomedical factors), yellow flagdeatic, belief,
coping strategies, distress and behavioural factors), blue flag (social and economic
factors), orange flag (psychiatric factors) and black flag (occupational factors) (Price,

2005).
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Other modelsn LBP usedin literature include The pattophysiological model
which integraes connective tissuelasticity mechanisms withain psychology, postural
control, neuroplasticityon chronic LBP (Langevin and Sherman, 200 The pstural
structural biomechanical (PSB) model which ssmewhat closéo the physical model
The physical model is based on assumption that a causal relationship exist between
physical pathology and pain complaint, impairment and disafRibgeet al, 1995) The
PSB model proposes postural deviations, body asymmetries #mahn@ehanics as the
predisposing/maintaining factors for LBP (Lederman, 20Ihe physical model
explained the failure to recover from an acute episode of iBplicating that LBP is a
function of physical impairment alone (Rose al, 1995). HoweverWaddell et al,
(1993)submittedthat distress is an important mediator of outcome of acute back pain and
functional restriction due to pain may be more important than any anatomical or
structural impairmentThe inconsistencies between the physiologicsioeptive element
and the psychosocial components of chronic LBP were centitleto o n s tFean c t
Avoidance Model of Exaggerated Pain Perceitiiethemet al, 1983; Sladeet al,

1983).

2.1.5.1Bio-psychosocial model and longerm low-back pain

In 2001, he WHO presented thdnternational classification of functioning,
disability and health (ICF)a bio psychosocial model which currently is the state of the
art in rehabilitation and disability perspectives (WAHCF, 2001;Steineret al, 20(2).
The Paris task force on back pain provided a framework linking ICF and back pain

(Abenhaimet al, 2000).Using this framework, gychosocial as well as physical aspects
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of LBP are important in its assessment (Hope, 2002; 8tad| 2002).1t is believed that
patients with longerm LBP may be impaired in body functions and structures, limited in
performing activities and restricted in participation (Kuijer, 2006a; Kufeal, 2006b).
There isalso a possibility of having back pain impairment without mayviactivity
limitation, and to have activity limitation without having restriction in participation
(Abenhaim et al, 2000). It is recommended that concepts and measures used in
rehabilitation should address all aspects encountered and considered inipottaeatth
professionals caring for patients with musculoskeletal condifMiesgl et al, 2009.

In general, disability seems to be one of the tmogortant determinants for
seeking healthcare in patients with letegm LBP (IJzelenberg and Burdorf, 2004; Van
den Hoogeret al, 1998; Molanocet al, 2001). In 1980, the World Health Organization
(WHO) defined disabi |l i tegulting$roméaa imgairmeet)sof r i ct i o
ability to perform an activity in the manner of within the range considered normal for a
human bei ngo THiswddfDition asSug@s)that the normal is to have no
disability or restriction of any kind and thatdisabll y i s 6due to an i mpai |
1998).

The ICF has two parts, with two components each. Part 1 includes the
components body functions and structures, as well as activities and participation, and can
be described in terms of functioning and difghiln this classification, disability is
defined as an umbrella term for impairments, activity limitations and participation
restrictions. Part 2, contextual factors, includes the components environmental and
personal factors. It denotes the negatiyeeats of the interaction between an individual

(with a health condition) and that I ndi vi di
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personal factors) (WHQCF, 2001). The WHACF (WHO, 2001) classifies components
of health into three domains: body funcisoand structures, activities and participation.

Dysfunctions in each respective domain are called impairments, activity limitations and

participation restrictions. | mpairments ar
significant deviation or Ias 0 . Activity | imitations are AfAG¢c
have in executing activitieso. Participati
experience in involvement in life situatior

encompasses allbdy functions, activities and participations. Disability is the umbrella
term for dysfunction across the three domains.

It is reportedmeasuring impairments in body functions and structsioésy could
not explain the complete concept of disabilityond-term LBP (Kuijer, 2006. This also
means that in rehabilitation treatment, the focus on disability has shifted, in that the pain
and complaints are no longer determining the level of disability but more the interaction
between the concepts, with theefis on activity and participation. The guiding principle
in rehabilitation treatment has shifted from a complaint contingent approach to a more
time-contingent approach (Koes al, 2004). The ICF is a classification system and not a
measurement tool; @imed to provide &cientific basisor the consequences of health
conditions, to establish aommon languagéo improve communications, to permit
comparison®f data across countries, health care disciplines, services, and time and to
provide asystematiccoding scheméor health information systems (WHITF, 2001).
Using the recent ICF model (WHO 2B)0Qthe health of an individual is based on the
categories of impairment, activity (previous disability) and participation (previous

handicap).
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( Health Condition )

{Disorder or disease)
t
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(Bnd'f Functions E>H< Activity )H( Participation )
Structures
{impairments) {Limitations) (Restrictions)

I | J
( Contextual factors )

|
! !

Environmental
( factora ) ( Personal fa::tum)

Figure 1: International Classification of Functioning, Disablity and Health (ICF)
framework

SourceThe ICF comprehensively covers the spectrum of health problems encountered
by health professionals in patients with musculoskeletal conditipigeigl et al,
(2006)
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2.20 MANAGEMENT OF LOW -BACK PAIN

Low-back pain (LBP) is a costly health problemin the western society
(Andersson, 1999).BP is an irksome yndrome which has challenged homosapiems fo
ages (May, 2001). Although the omnipresence of LBP is recoghizethere ardittle
empirical evidenceabout its causeandtreatment (Waddell, 1987; Harding and Watson,
200Q El Zaher 200). Nwuga (1990) stad that BP has shown itself to be ubiquitous
and disturbingly prevalent andas also maintained a defiant stance against various
therapeutic strategies.

Extensive research efforts are replete in literature as regards the causes and
treatments of LBP (Anetsson, 1999)Recent decades have witnessed tremendous and
praiseworthy advances in surgical, pharmacological and physical management for a
limited number of patients with LBP, and most of these approaches are applicable only to
clearly defined condition§Troup et al, 1987; Troup and Videman, 1989). In spite of
clinical and research effortd BP has remained elusive and treatment effects are
unsatisfactory (Andersson, 1999)it is often suggested that the occurrence of LBP
should be accepted as a fattlite and efforts of researchers and clinicians should be
focus on preventing LBP from becoming chronic rather than at prevention etirfiest
occurrence (Andersson, 1999).

The Working Group(WG) on the European Guidelines for Prevention in LBP
(2004) onsidered that, overall, nespecific LBP is important not so much for its
existence as for itsconsequencesTherefore the WG guideline considers the
consequences of common LBP to be a primary concern for prevention. However, few

preventive solutions aren offer, either for primary prevention or for preventing the
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recurrence of presenting symptoms (Troup and Videman, 1989panel on clinical

practice guideline in a systematic review submitted that there are a wide variety of
treatments for LBP that ercurrently in use. The clinical care methods reviewed by the

panel wer e: patient education about sympto
school 60), medications to control sympt oms, o
activity modifications,bed rest, exercise, special diagnostic tests, and surgery (&igos

al., 1994).Therfore, themanagement of LBP can require conservative approach er non

conservative (surgical) means or both (Jacqueline, 2002).

2.2.1Non-conservative management in Lowback pain

Non-conservative management of LBP often refers to surgical management of
LBP. It is reported that wst cases dfBP do not require surgerfyVeber, 1983; Alaranta
et al, 1990; Wilson, 2008) Surgical managements necessitated only wheall
corservative treatment methods have fail8drgical intervention is usualipdicated in
LBP where there are eawmorbidity like, bowel or bladdersphincter dysfunction,
particularly urinary retention or incontinence; diminished perineal sensation, samatica,
sensorymotor deficits; and bilateral or unilateral motor deficits that are severe and
progressiveg(Johnson, 2010)}Johnson (2010) summarized that surgical management of
LBP is usually necessary, though not urgent in cases of weakness of the ankieaand g
toe dorsiflexors, loss of ankle reflex, sensory loss in the feet as manifestations of disc
herniations, neurogenic claudication or pseudoclaudication (Wilson, Zo@&ermore,
surgery may be necessary to relieve pressure on nerve BogdukandMcGuirk, 2006;

Guzmaret al, 2008.
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Laminectomy ione of the most common surgical approachesasesf cauda
equina syndromeor other symptons of lumbar disc herniation.Decompressive
laminectomy isusually indicatedfor spinal stenosjssuspected aed or cauda equina
compressior(Wilson, 2008) and patients with root entrapmehé& nerve roobr fusion
(Haraldsson and Willner, 1983PRatients with instability in the spine as it is in
spondylolisthesis will benefit from posterior or anterior fusiohjlevthose with spinal
stenosis are usually treated with lateral fusion (Porter, 1988)rolysis is employed in
the treatment of adhesive radiculitis, a condition in which the nerve root is found to be
extensively involved in fibrous tissue in proximity disc space (Lipson, 1989). Spinal
fusion is however indicated only when acute severe symptoms are unbearable and when
absenteeism | ooms and individual 6s gqguality
Herkowitz and Sidhy 1995). Immobilization in plaster jacket or spica cast and anterior
surgery are used in managimgdctive spinal disorders (Lipson, 1989).

Other forms of surgery are foramenotomy, fenestration, discectomy (Nwuga and
Egwu 1999). Arecent and minimally invasiveurgical management &fBP is called
intradiscal electrothermal annuloplasty (IDE{Saal, ®00; Heary, 2001 Intradiscal
electrothermal annuloplastis a minimally invasive treatment for chroniBP that
results from degenerative disease of the spine and disc herniation (Lester, 2004). It is
considered for well selected patients with discog@aim (Verrills and Vivian, 2004).
Following such treatment, around 20% of patients will have complete relief despite many
years of incapacitating pain, and 60% of such patients will have at least a 50% relief of

their long term pain ( Bogduk and Karas2R00; Bogduk and Karasek, 2002).
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2.2.2Conservativemanagement for LowBack Pain

Conservative approach to managing LBP can be pharmacological and non
pharmacological (Wooliscroft, 2001harmacologic treatment involves the usdrofys
(Lipson, 1989) The treatment approach employed is dependent on the primary physician
and on the specific diagnosis (Lipson, 1989). Nteroidal antinflammatory drugs are
used in treating acute back pain to arrest the inflammatory processes that result from back
pain but bed rest beyond two weeks could be deleteriGiecqueline, 2002)
Conservative therapgspeciallyfor lumbar disc herniation centres on bed rest, use of
traction, analgesics, muscle relaxants and-iaffammatory medications. Facet blocks,
radio frequency facet denervation, intrathecal and epidural steroids, intradiscal steroids
and nerve root sleeve infiltrations with steroids are used for patients with disc herniation
(Lipson, 1989). Calcitonin injections are also given intramuscularly in patieitis
Paget s disease and spinal stenosis (Porter

The nonpharmacologic conservative approach often involves the use of physical
agents.The Philadelphia gnel on evidencbased clinical practice guidelines on selected
rehabilitation inérventions for LBP in a systematic literature review submitted that a
number of rehabilitation interventions are used in the management of people with LBP
(Philadelphia panel, 2001)Among current musculoskeletal interventions specific for
LBP available torehabilitation specialists, there are body mechanics and ergonomics
training, posture awareness training, strengthening exercises, stretching exercises,
activities of daily living training, organized functional training programs, therapeutic
massage, join mobilizations and manipulations, mechanical traction, biofeedback,

electrical muscle stimulation, transcutaneous electrical nerve stimulatenmal
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modalities, cryotherapy, deep thermal modalities, superficial thermal modalities, and
work hardeningPhiladelphia panel, 2001)

Physical therapy has from inception played an active and pivotal role in the
management of LBP and also in lessening its economic burden gtUgi, 2006).
Johnson (200) submitted that physiotherapy is probably the treatmerst mmlely used
for back complaintsLBP is reported to constitute the highest percentage of referrals and
workload for physical therapy utilization (Frymoyer and cBésil, 1991; Battieet al,

1994 Margo, 1994). The cardinal aims of physical theraphh&management of patients

with long-term LBP are to relieve pain, improve function; return to work; develop coping
strategies for pain, with minimal adverse effects from treatment (Bagcad, 1994;

Evans and Richards, 1996). In armamentarium of physieeapy for the management of
patients with longterm mechanical LBPare modalities and equipment (such as
ultrasound, shontvave and micrewave diathermy, electromyographic biofeedback,
interferential current, electrical stimulators, transcutaneoudriei@ nerve stimulators,

laser, corsets and collars); cold therapy; specific techniques and therapies (such as spinal
manual therapies) and various types exercises (Low and Reed, 1994 eFa$id999;

Li and Bombardier, 2001; Gracey al, 2002).

Physiotherapists usually give exercise therapy, alone or in combination with other
treatments (for example, massage, heat, traction, ultrasound, or short wave diathermy),
andback care educatiofit involves the use of physical agents and modalities to gena
LBP. The agents include rest, heat therapy, cold therapy, spinal manipulation,-electro
analgesia, and exercises (Low and Reed, 1994; Feistdr 1999; Li and Bombardier,

2001; Graceyet al, 2002). Many of these treatment approaches requires intensiv
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supervision and sophisticatedquipment and their treatment effects remain elusive and
unsatisfactory from most systematic reviews (Bigbal, 1994; EC, 2004alPoitras and
Brosseau, 2008). However, exercise therapy has been recommended from systemati
reviews as effective in the managemehlongterm mechanical LBRnd it appears to be

the central element in the physical therapy management of patigthtslongterm

mechanical LBRBigoset al, 1994; van Tuldeet al, 2003; Hayderet al, 2005).

2.2.3Exercisein long-term mechanicallow-back pain

Systematic reviews of the evidence concerning the effectiveness of exercise
concluded that exercise may be helpful for patients with-tenrg LBP in terms of
decreasan pain and disability (Haydeet al., 2005a) decreasan fear of avoidance
behaviour (van Tuldeet al.,1997; Liddleet al.,2004)andreturn to normal activities of
daily living and work (van Tulderet al, 2002) Exercise therapy encompasses a
heterogeneous group of interventions raggfrom general physical fithess or aerobic
exercise to muscle strengthening and various types of flexibility and stretching exercises
(Haydenet al,2 0 0 5) . It i's defined as fia series
training or developing the bodyy a routine practice or as physical training to promote
good phy s iAbenhaimétala20d)hltéaimé at abolishing pain, restoring and
maintaining full range of motion and improving the strength of lumbar muscles, thus
contributing to the earlyestoration of normal function (Nachemson, 1990; Brukner and
Khan, 1993).

Exercise therapy is probably the cheapest physiotherapeutic intervention and one

in which the patient has some measure of direct control (Brukner and Khan, 1993).

of
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Exercises of varies types have been used in managing LBP with varying reported
successes (Shiple, 199Based on the foregoing, there is a proliferation of exercise
programmes which varies from provider to provider depending on professional
orientation (Keller, 2006). Natheless, it remains inconclusive which exercise regimen

is better than the other and intenghgt may offer the greatest value to patig&tsiple,

1997; Nordin and Campello, 1999; Samaettal, 2003; Hayderet al, 2005). Hayderet

al.,, (2005b) in asystematic review concluded that exercise therapy encompasses a
heterogeneous group of interventions that vary in type, intensity, frequency, and duration
of exercise and the setting in which it is provided. There continues to be uncertainty
about the mosgffective approach; and the literature on the hypothesized mechanism of
the effect of exercise interventions provides little guidance. Furthermore, there does not
appear to be a consensus of opinion on the most effective programme designed to
maintain execise benefits (Bronforet al, 1996; Carpenter and Nelson, 1999; Faas,
1996; Kenny, 2000; Lahaet al, 1996; Mannicheet al, 1991; Taimelaet al, 2000).

Many randomized clinical trials (RCT) have been carried out to find the
effectiveness of differgnexercise programmes by comparing varying forms of generic
back exercise with no exercise (Haydgral, 2005; Slade and Keating, 2006; Ferraita
al., 2006) or other exercise programmes (Kofotolis and Kellis, 2006; Sheetmah
2005). RCTs of eithgpragmatic or exploratory design are regarded as the most powerful
method of determining caus#fect relationships between phenomena (Davidson and
Hillier, 2002; Moheret al, 1999). Howbeit, the best way of selecting highality
physical therapy trialfor a systematic review has not yet been determined (Letdh,

2004) . There is a need to develop and

v al
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treatments, as certain scales are more suited to a particular trial designetCalle
2002). The van Tulder methodological quality criteria have been recommended by the
Cochrane Collaboration Back Review Group for Spinal Disorders (van Teldat,

1997).

2.2.3.1Types and characteristics of exercise

Basedon systematic reviewsxercisetherafy in LBP aregenerally characterized
by the exercise programme desigdelivery type dose or intensity inclusion of
additional interventionandthe types of exercisd&iddle et al, 2004). Exercise can be
categorized based on programme design as individually designed, partially individually
designed (exercise programme whicdklude the same type of exercises but varies in
intensity, durati on, or bot h) and standard
participants)(Liddle et al, 2004. Based on delivery type, exercise therapy can be
classified as tme exercises only (paipants meet initially with therapist, then
participate in the exercise programme with no supervision or falipyw supervised
home exercises (participants meet initially with therapist, participate in the exercise
programme, and have folleup with the therapist) group supervision (participants
attends exercise therapy sessions with 2 or more particiards)dividual supervision
(participants receives or@rone intervention or supervisiarflowever,some exercise
therapy programmes includes moraritone type of delivery but are often classified
according to their main delivery typ@ronfort et al, 1996; Bendixet al, 2000;

Hildebrandtet al, 2000;Liddle et al, 2004)
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Dose or intensity of the exercise in LBP is categorized by considering the
duration and number of treatment sessions. Low dosexareiges with less than 20
hours of total intervention time. Mean dose are exercises within 20 hour of total
intervention time while high dose exercise are exercise with more than 20 hours of
intervention time(ACSM, 2000; Liddleet al, 2004) Adherence rate is often employed in
prescribing exercise dosage if the exercise programme included a home exercise
component. Adherence rate of 50% of the recommended time and number of sessions is
for home eercise programmes without folleup. 75% of the recommended time and
number of sessions are often used for home exercise without fofio&dherence rate
for home exercises are monitored using daily diary recordings and/or therapist and patient
reportingof adherence to the prescribed programm&sSM, 2000; Liddleet al, 2004).

When considering number of sessigaercises with less than 18 numbers of sessions is
considered low dose, those within 18 to 24 sessions is considered mean dose while those
with more than 24 sessions as high d@geSM, 2000; Liddleet al, 2004 . In addition,

exercise therapy in LBP is often categorized based on ribkision of additional
intervention The practice of additional interventions to exercise in LBP abounds
literature. Examples of additional treatments to exercise in LBP include massage,
thermotherapy such as hot packsdradiant heat bagtrelectrestimulations such as the

use of TENS, Interferential therapy eticiddle et al, 2004).
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2.24 McKenzie Protocol in the Treatment of Back Pain

The McKenzieprotocol isa standardized approach to both the assessment and
treatment of LBPThe McKenzieprotocol ormethod is not simply a set of exercises but a
defined algorithm that serves to classify the spimabjgm so that it can be adequately
treated.McKenzie protocol is a simple nemvasive mechanical approach of managing
back pain that utilizes a disciplined system of clinical interviews and physical
examinations (movement and positioning) that enabl@salspnechanical pain to be
classified into the three McKenzie syndromes (postural, dysfunction and derangement)
for effective management (McKenzie, 1981990). In 1981, McKenzie proposed a
classification system and a classificatimased treatment for LBRbelled Mechanical
Diagnosis and Treatment (MDT), or simply McKenzieethod (McKenzie and May,
2003) Of the large number of classification schemes develbgeadrious authors the
last 20 yeargStiefd et al, 1999;van Dillenet al, 2003; BenDebbat al, 2000; Delittoet
al., 1995; Klapowet al, 1993; Laslett and van Wijmen, 1999; Malef al, 2000;
Peterseret al, 2003) the McKenziemethod has the greatest empirical suppert (
validity, reliability and generalisability) among the systenasda on clinical features
(McCarthy et al, 2004) and therefore seems to be the most promising classification
system for implementation in clinical practice.

McKenzie protocol is a form of mechanical therapy, however, unlike the main
stream manipulative #rapy schools of thought, the McKenzie approach utilizes a system
of patient self generated force to mobilize or manipulate the spine through a series of
active repeated movements or static positioning. There is a gradualupudtiforces

which are progessed from patient generated to therapist generated (McKenzie, 1981).
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The McKenzie protocol is thought to promote rapid symptom improvement in patients
with LBP thus making it a common treatment of choice among physical therapists
(Delitto et al, 1993; Stenket al, 2003. The McKenzie protocol also includea set of

back care education instructiorhe McKenzie back care education comprigaineitem
instructional guide on standing, sitting, lifting and other activities of daily living for home
exerci® for all the participants.

The McKenzie protocolis one of the most frequently used types of physical
therapy for back pain (Battiet al, 1994; Fosteret al, 1999; Graceyet al, 2002
Ayanniyi et al, 2007 andreportedlyhas the potential advantageemcouraging selhelp
(Moffett and McLean,2006). TheMcKenzie protocolidentifies with the school of
thought that spinal joint dysfunction such as disc protrusion, loss of joint play; stress and
strain among others are the major causes of back pamspinal discs have been
implicated as pain generatoildgrmsRighdah] 1986; Schellhast al, 1996).Similarly,
the lumbar intervertebral discs are thought to be sources of intrinsic pain without nerve
root involvement Monetaet al, 1994; Schwarzeret d., 1995; Ohnmeisset al, 1997).

Some investigators corroborate that at least the outer third of the anulus fibrosus is
innervated (Yoshizawat al, 1980; Ashtoret al, 1994) and that painful and degenerated
discs are more extensively innervated (Copgtesl, 1997). The mechanical stimulation

of the posterior anulus of the lumbar intervertebral discs in patient with chronic and
severe LBP is believed to reproduce the symptoms (Kustieh, 1991; Schwarzeet al,

1995). Therefore, the McKenzie mettisschool of thought in back pain management is

targeted at addressing the disc pathology and its sequelae.
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225Back extensor musclesdd endurance

Muscular endurance is the ability of an isolated muscle group to generate tension,
sustain that tensioand resist fatigue over a prolong period of time (static endurance)
(Delateur, 1982; USDHHS, 1996) or the ability of an isolated muscle group to perform
repeated contraction over a period of time (dynamic endurance) (Burnett and Glenn,
1996). The endurance tfie back extensor muscles have been reported to be related to
low-back health (Jorgenseat al, 1987; Latimeret al, 1999; Bieringsorensen, 1983).

The assessment of the endurance capability of these muscles is seen to be important in
the clinical settig as an outcome tool among healthy and patient populations (Alaranta,
2000; Moreatet al, Udermannet al, 2003). It has been reported that thealuation of

the endurance of back extensor muscles seems to have greater discriminative validity
than evaluaon of maximal voluntary contractile force (Biert8prensen, 1984;
Holmstromet al, 1992; Jorgensen, 1997; Luabal, 1995).

The back extensor musclesdé endurance can
and more sophisticated isokinetic dynamometetarkonenet al, 1993; Hurriet al,

1995). Back lifting and extension strength and endurance tests are commonly used
methods for testing back function in epidemiological research into back performance in
health and disease, as well as in assessmenori ability and rehabilitation (Biering
Serensen, 1984; Mayaat al, 1985; Kankaanpaét al, 1999; Kelleret al, 1999; Kaseet

al., 2001; Ropponen, 2006).

A literature review by Moreaat al, (2001) and another study by Ebrahietial,

(2005) reveked that a number of back endurance tests exist to diagnose, prevent and

rehabilitate LBP. Thestestsincludethe repetitive squat test (Alarargaal, 1994),the
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Biering-Sorensen test of static muscular endurg®ME) or Srrenson testRiering-
Sorersen, 1984)the repetitive stup test (Alarantaet al, 1994), the repetitive arehp

test (Alarantaet al, 1994), theprone double straighéeg raise test (Mcintosét al, 1998),

supine isometric chest raise test (#bal, 1996), and supine doubléraightleg raise
(Kendalet al, 1983). However, the BSME either in its original version or as variants has
been widely used in previous research among healthy and patient populations @/bada
al.,, 2009). The BSME provides a global measure of static lex¢&nsion endurance
capacity (Moreauvet al, 2001) and it has been reported to be valid, reliable, safe,
practical, responsive, easily administered, inexpensive, and there is a substantial quantity
of compiled data (Alaranta, 200Moreauet al, 2001; Udermannet al, 2003). On the

other hand, theepetitive archup test (RAUT) (Alaranteet al, 1994) provides the
dynamic evaluation of trunk extensor muscles endurance without requiring the use of a
dynamometer (Alarantet al, 1994;Gronbladet al, 1997; Kuukkanen and Malkia, 1996;

Rissaneret al, 1994; Rissaneat al, 2002).

2.2.5.1The Biering-Sorensen test of static muscular endurance

The Biering-Sorensen test of static muscular endurafB®ME) in its original
form or variants assesses thatist endurance of the back extensor musdsing the
test, theparticipantlies prone ora tabldplinth with the inguinal region is brought to the
edge of the tablethe armsare bent, the elbows held out, and the hands on the ears
(Mannion et al, 1998, forehead (Ng and Richardson, 1996), or nape of the neck
(Gibbonset al, 1997; Suter and Lindsay, 2001yvhile in another variant, the arms are

held along the sides (Luot al, 1995; Alarantaet al, 1994; Simmondst al, 1998).In
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order to ensuretability in the testing positiorthe anklesare fixed by the examiner or

with the use of straps. The uppaunk is freely suspended and horizontality is ensured
by simply trusting a visual evaluation (Holmstroen al, 1992; Gibbonset al, 1997,
Alaranta et al, ,1994; Latikkaet al, 1995; Kelleret al, 2001), other studies used
measurement devices (inclinomét@vioffroid et al, 1993; Choket al, 1999; Latimeret

al., 1999), goniometer (Ng and Richardson, 1996), or photoelectric cell Holmstram
1992; Hultmaret al, 1993) or asked the patient to maintain contact between the back and
a stadiometer or weight hanging from the ceiling or Guthrie Smith foarother devices

(Ng and Richardson, 1996; Kankaangéal, 1998; Koumantakist al, 2001).

During the test, th@articipantis requested to stay in the horizontal position as
long as possible auntil he/she can no longer control the posture or losses contact with
device orobject used to define the horizontal position for more than léhdsgRashiq
et al, 2003) or the use of other specific tegbpping criteria such as trunk downsloping
by more than 610° (Latimeret al, 1999; Choket al, 1999; Moffroidet al, 1994).The
examiner records the time tparticipantis able tokeep theunsupported trunk (from the
upper border of the iliac crest) horizontal while prone on the taldemaximum of 240

seconds (BieringSgrensen, 1984) or longer (Jérgensen and Nicolaisen, 1986).

2.2.5.2The repetitive arch-up test

The Repetitive Arch-Up Test (RAUT) provides thedynamicevaluation of trunk
extensor musclesndurance without requiring the use of a dynamometer (Alaetrath
1994; Gronblad et al, 1999; Kuukkanen and Malkia, 1996; Rissamnsnal, 1994;

Rissaneret al, 2002. The inguin&region is brought to the edge of the table with the
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ankles fixed by the examiner or the use of strape. upper trunk is flexed downward to

45 degrees, and the patient is asked to move the trunk up to the horizontal position
(avoiding the hyperextendegosition) and back down. One repetition every 2 to 3
seconds is required, with a maximum number of repetitions set afhg0examiner
records the maximum number of repetitions plaeticipantis able to perform (Alaranta,
1994). Moreland et al, (1997) n the assessment of dynamic endurance of the back
extensorsput the participans in prone lying over 30 degrees foam wedge with iliac
crests at the edge of the wedge. The arms were positioned alongside the trunk with the
hands at the hips. Two strapsreve@ised to fix the lower part of body which one strap at

the hips and one at the medlf. Participan$ were instructed to hold the trunk to neutral
position and then to lower the upper body back so the nose touched the table. Speeds of
movement were 2Eepetitions per minute and the number of repetitions accomplished by
the participantwas counted.

As with the BSME, variants exist in litetare for the RAUT. Morelandet al,
(1997)used a variant in which the lower limbs were fixed to a triangulargoadthe
patients were asked to flex the trunk so as to touch the table with the nose then to return
to the horizontal position at a rate of 25 augs per minute. In another study kayer
et al, (2003, the test was donesinga Roman chair and patientsere asked to arc up
repeatedly over a §@angle.Whereas the static version of the back muscles endurance
tests has been widely used in previous studies, the dynarmant has received less
attention (Demouliret al, 2004).For thereliability of thistest, & intra-class correlation

coefficient of 0.78 was reported by Morelagical, (1997).
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2.30 ANATOMY OF THE BACK

The back is the posterior aspect of the trunk and is the main part of the body to
which the head, neck, and limbs are attached (®d®92) It consist of skin, superficial
fascia, which contains fatty tissue, deep fascia, muscles, vertebrae, intervertebral discs,

ribs (in the thoracic region), vessels and nerves (Moore, 1992).

2.3.1 The Spinal Column

The spinal column (or vertebraolumn) extends from the skull to the pelvis
(Bridwell, 2005). The spinal column constitutes the core of the locomotor apparatus and
it is the key to posture of the trunk. It is a structure as well as a mechanism (Olaogun and
Edewor, 1994). As a strwge, it can resist a compression load exceeding ten (10) times
the weight of the body segments that it supports and with the support of the trunk muscle
it can remain rigid in response to horizontal pull of fifty kilogram (50KQ); yet as a
mechanism, witha little effort, it can be bent forward, backward and sideways or twisted
(Olaogun, 1999). The spinal column consists of 33 vertebrae; 24 of these are joined to
form a flexible column. 7 vertebrae are in the neck and are called cervical vertebrae; 12
arein the region of the chest and are called thoracic or dorsal vertebrae; 5 are in the
lumbar region; 5 are fused together to form sacrum, the rear portion of the pelvis; the
lower 4 are only partially developed and form the coccyx. The spinal columxilddle

above the sacrum, upon which the flexible portion rests (Bridwell, 2005).

The vertebrae range in size with the cervical as the smallest and lumbar the
largest, vertebral bodies are the weight bearing structures of the spinal column (Bridwell,
2005). Each vertebra bears the weight of all parts of the body above it, and since the

lower one has to bear much more weight than the upper ones, the former are much the
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larger (Nwuga and Walmsley, 1990). The natural curves in the spine, kyphotic and
lordotic, provide resistance and elasticity in distributing body weight and axial loads
sustained during movement (Bridwell, 2005). Lying between the vertebrae are pads of
fibrocartilage, the intervertebral disc. The fibrocartilagenous disc is composed of the
inner nucleus pulposus and the outer annular fibr@dusiga and Walmsley, 1990y he
former conferring on the disc a water inhibitive capacity makes for flexibility and height
difference at the extreme of the day (Nwuga, 1986). The annulus comprisesigaccess
concentric lamellae of the fibres of fiboartilage (Nwuga and Walmsley, 1990). The
space which the discs occupy adds up tofonethto onefifth of the total length of the

spine (Nwuga and Walmsley, 1990).

The spinal cord passes through a vedkbanal, the vertebral foramen, formed
by the vertebrae. This foramen is triangular and smaller and circular in shape in the
thoracic region. The intervertebral foramina, which are openings between adjacent
vertebrae, give passage to the paired spiaatas which convey impulses to and from
the spinal cord. These foramina are smallest in the cervical and become larger in size

toward the lower lumbar vertebrae (Nwuga and Walmsley, 1990).

A typical vertebra consists essentially of two parts, the anteptaced body and
the neural arch at the posterior. Together these make up the walls of the vertebral
foramen wherein the spinal cord lies (Nwuga, 198&uga and Walmsley, 1990 The
body of the vertebra which is thickest part give attachment to teevértebral discs on
its flats superior and inferior surfaces. Piercing the body are a few small foramina which
provide passage for nutrient vessels (Nwuga and Walmsley, 1990). The neural arch is

made up of two pedicles originating from the postero dht@spect of the body and two
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laminae which give rise to spinous process. The pedicles are short and thick and
originate from the meeting point of pedicles and the laminae, the transverse process
project laterally, bearing on its surface two superior valinferior articular processes.

A layer of hyaline cartilage covers the surfaces of the articular processes (Nwuga, 1986;

Nwuga and Walmsley, 1990).

The structure and plasticity of the spinal column are maintained by the interplay
of vertebrae, its tr@sverse processes, shape and orientation of the interlocking facets as
well as ligaments and tightening effect of paraspinal muscles (Olaogun, 1999). Running
the length of the spinal column are anterior and posterior longitudinal ligaments which
are distibuted in front and back respectively. The ligamentum flavum lies between
adjacent laminae, its elastic nature, helps to bring the spine back into the position of
extension from flexion (Nwuga and Walmsley, 1990). The ligamentum flavum also acts
in a prdective capacity for the spinal cord by the completion of the spinal canal
posteriorly. The interspinous ligaments connect adjacent spinous processes, connecting
them this way. The supraspinous ligament enlarges in the cervical region to become the
thick ligamentum nuchae. It is commonly described as extending from the cervical to the
sacral regions (Nwuga and Walmsley, 1990). The mechanism and flexabilitg spine
are afforded by the resiliences of the intervertebral discs aided by the water ighibito
property of the gelatinous nucleus pulposus and generally fusiform structure of the spinal

muscles (Olaogun, 1999; Rasch and Burke, 1978).

Movement of the spinal column takes place by compression and deformation of

the elastic intervertebral discs,daby the gliding of the articular processes upon one
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another. Except in the atlanto occipital joints and the joint between the first two cervical
vertebrae, the range of movement in each individual is small, although the total
movement in all the joints ay appear large. In general, interspinal movements are
limited by tautness of ligaments, the shape and orientation of the interlocking facets of
the articular process, apposition of the spinous process (in the case of extension), and

presence of the riba the thoracic region (Olaogun, 1999; Rasch and Burke, 1978).

The functions of the spinal column include: (1) Protection: of the Spinal Cord and
Nerve Roots and Many internal organs. (2) Base for Attachment: for Ligaments,
Tendons, and Muscles. (3) Sttural Support for Head, shoulders and chest: Connects
upper and lower body, and also balance and weight distribution. (4) Flexibility and
mobility which include: flexion (forward bending), extension (backward bending), side
bending (left and right), rot@n (left and right), and combination of above. (5) Other
functions include production of red blood cells in the bones and Mineral storage

(Bridwell, 2005).



Figure2: Diagram of the Spial Column

(Reproduced from Back.com, 2003)
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2.3.2 Muscles of the back

There are three groups of muscles in the backiz are the superficial,
intermediate, and deegroups The superficial and intermediate groups are extrinsic
back muscles that ammncerned with limb movements and respiration respectivély.
deep group constitutes the intrinsic back muscles that are concerned with movements of
the vertebral columnThe extrinsic muscles are superficial to the intrinsic muscles
(Moore, 1992).

Theintrinsic or deep muscles of the back (dtwge erector spinae) are concerned
with the maintenance of posture and movement of the vertebral column and head. The
muscles are named according to their relationship to the surface: (1) Superficial layer e.g.
splenius muscles, (2) an intermediate layer e.g. erector spinae muscles, and (3) a deep
layer e.g. semispinalis, multifidus and rotatores. Rasch and Burke (1978) explained that
the muscles producing spinal movement exist in bilateral pairs, the menfibersch
can and often do contract independently. Anterior spinal muscles frequently do not attach
directly to the vertebrae. For example, the rectus abdominis muscle connects the lower
ribs and the pubes of the pelvis. When the rectus abdominis shdngesgjne is pulled
into flexion by the displacement of the rib cage and/or the pebxsept for the
guadratus lumborum, all spinal muscles are movers for either flexion or extehk@n
flexors comprise the balominal group the pevertebral groupand he psoas. The
extensors comprise the deep posterior spinal group,ethésginails group, the eector

spinae grou@nd the gboccipital group.
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MUSCLES OF THE BACK

Superior nuchal line of skull

Spinous process of C2 vertebra Semispinahs caphis usche

Splenius capitis muscle

Sternocleidomastoid muscle :
Spinous process of C7 vertebra

Posterior triangle of neck Splenius cervicis muscle
Trapezius muscle oy A Levator scapulae muscle
Rhomboid minor muscle (cut)

Spine of scapula
Supraspinatus muscle

Deltoid muscle
erratus posterior superior muscle

Infraspinous fascia
Rhomboid major muscle (cut)

Teres minor muscle
Latissimus dorsi muscle [cut)

Teres major muscle

. . . Serratus anterior muscle
Latissimus dorsi muscle (intact)
Erector spinae muscle

Serratus posterior inferior muscle
2th rib

Erector spinae muscle

Spinous process of T12 vertebra

Thoracolumbar fascia

External oblique muscle

Internal oblique muscle in

lumbar [Petit's] triangle External oblique muscle

liac crest ; e " Internal oblique muscle

Gluteal aponeurosis over

[gluteus medius muscle) Gluteus marimus muscle

Figure 3: Muscles of the back
(Reproduced from Atlas of Interactive Anatomy Netter, F.H and Dalley1088)
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24.0 OUTCOME MEASURES IN LONG -TERM LOW -BACK PAIN

The restoration of normal function is considered a key outcome of physiotherapy
treatment for lowback problems Qelitto, 1994 Beattie and Maher, 1997).
Physiotherapists have traditionally texndto focus on the assessment and treatment of
impairments. Physiotherapists therefore need measurement tools that can accurately
assess function and monitor change in function over time. Impairments of body function,
such as spinal range of movement atrdight legraise, can be observed directly by the
therapist in the clinical setting. In contrast, the performance of many daily activities
cannot be directly observed in the clinical setting and clinicians typically collect this
information by direct gestioning during the assessment prod@ssvidson, 2003)It is
now widely acknowledged that activity limitations need to be evaluated in addition to
impairments, and that treatment goals should focus on restoring normal function because
these are the oudmes of greatest interest to patierd®l{tto, 1994;Fitzgeraldet al,

1994; Fitzgerald, McClure, Jette and Jette, 1®hattieand Maher, 1997; Deyet al,
1998). The use of standardised sedport questionnaires could provide a more
convenient andeliable method of measuring activity limitations associated Vit
backproblems, and of monitoring response to treatment (Davidson, 2003).

The number of competing questionnaires has been identified as one of the barriers
to the widespread clinical us# such questinnaires (Deyo and Patrick, 1989; Beattie
and Maher, 1997 It is not clear which tool awools (if any) arebest suited for use in a
general, ambulatory clinical population. Following a proliferation of new questionnaires,
few of which hae been fully evaluated, there has been a call for better development and

use of existing instruments (Bombardier, 2000).
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Current recommendations suggest that ali@ek specific and a general health

status questionnaire are required for comprehensigesament of the impact bBP

(Davidson, 2003).There are many standardized sgefported questionnaires for
measuring activity limitatiorand participation restrictiom longterm LBP Davidson,
2003. These include the OswestryDisability Questionnag&, the Quebec Back Pain
Disability Scale, theRoland - Morris Low-Back Pain and Disability Questionnaire
(RMLDQ) and the Waddell Index among several othditse Oswestry and Roland
Morris were the most widely usdolv-backquestionnaires with many studiesporting on
their clinimetric properties (Davidson, 2003) ama/e been increasingly recommended
for use inthe assessment of activity limitation and participation restriction respectively
following low-back problems (Deyet al, 1998; Bombardier, 2000The RMLDQ and
the Oswestryow-Back Pain Disability QuestionnairlOLBPDQ) are the most
commonly used disability scales for people WBP (Beurskenset al, 1995. The
measuremergroperties of both of these scales have been studied extenancklgy
report of the International Forum for Primary CRessearch ir.BP contended that both
scales are acceptalbe measuring disability related to LEPeyoet al, 1998)

Roland and Morris (1983a) developed theiritdn questionnaire in the early
1980s tomeasure selfated disability due to back pain in clinical trialsie RMLDQ is
derived from the Sickness Impact Profi®lP) a general health questionnaire (Bergner
et al, 1981). Some authors have concluded that the psychometric properties of the
Rolard are similar to those of the entire SIP (Deyo and Centor, 1986; Jereledi992).

The 181 item RMLDQ was found to meet the reliability and validity criteria as thé 24

ltem RMLDQ in an experimental design, and has 62% sensitivity and 87% specificity
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(Stratford and Binkley, 1997). It allows for easy scoring as one simply totals the sum of
the circled items and this represents the final score (Von and Saunders, T986).
RMLDQ takes five minutes to complete and less than a minute to sddagidson
(2003) summarized that theported floor and ceiling effects are within the 15% criterion
limit. Evidence for internal consistency is somewbanflicting;al t hough Cr onbac
alphavalues in the recommended range sugdestitems overall form an inteaty
consistent scale. Testtest reliability coefficients are generally high, and the MBC
estimated to be between 4 and 5 points. There is considerable evidence for the convergent
validity of the scale and it appears to be responsive to changeiowedéspite the
dichotomous scaling method. THRMLDQ appears to be suitable for use in clinical
settings to evaluate change in physical functioning in subjects Mdt (Davidson,
2003). Von and Saunders (1996) submitted that apoimt of 14 or greateon the
RMLDQ represents a significant disability associated with unfavourable outcomes which
they felt was too high to identify all patients functioning poorly.
The Oswestry.ow-Back PainDisability Questionnaire was developed in the late
1970s at th&Robert Jones and Agnes Hunt Orthopaedic Hospital in Oswestry, Shropshire
(U.K.) as a clinical assessment tool that would provide an estimate of disability expressed
as a percentage score (Fairbanlal, 1980). OLBPDQwas originally described in 1980
(Fairbanket al, 1980).Individual itemsncluded in theOLBPDQwere selected based on
the experience dhe scale's developers and were pilot tested in a samptepatients.
Disability was defined by the autmanme s as i
compared with that ebdl 190).fThetquegtiennasreocovers I0F ai r b a |

domains including pain intensity, personal care, lifting, walking, sitting, standing,
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sl eeping, sex |ife, soci al | | Faebankeh a, tr avel

1980). For each domain there is a scale of six statements, where zero is the ability to
perform the activity without pain and five is inability to perform the activity because of
pain. Higher score means high degree of activity limitaismore 85). A sum score can

be calculated: total score/total possible score*100 (Fairleardd, 1980). Its internal
consistency, structure, reliability and validity have been reported in previous studies
(Kopecet al, 1995; Fischer and Johnston, 199Tibbleset al, 1998). Davidson (2003)
summarized thathe OLBPDQ fulfils the criteria of being a brief sedministered tool

that is easy to complete and score. Data quality appears acceptable with minimal floor
and no ceiling effects. There is a bod¥ evidence that th€©LBPDQ is a valid
measurement tool for detecting activity limitation in people wiBP and that the
Oswestry is responsive to change (Davidson, 2003).

Assessment of general health status has been recommended-haclkowpain
managemet (Davidson, 2003)Several different instruments are readily available to
choose from within the general health status category. Some of these instruments include
the Health Status Questionnaire Short Form-38F, the Sickness Index Profile and the
Qualty of Well-being Scale among otherfhe Health Status Questionnaire has been

recommended in the assessment of patients with-temg LBP (gombardier, 2000:

Davidson, 2003Kuijer, 2006).The Short Form36 (SF36) Health Status Questionnaire

is a genen health survey assessment tool developed by @taak in the USA (Wareet

al.,, 2000). The SR6 is a generic questionnaire, not designed for any special patient
category, but it is recommended in the studies of back pain (Bombardier, 2000). It

consigs of 36 items grouped unde8 questions. The domains include physical
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functioning, role limitations due to physical problems, bodily pain, general health
perceptions, vitality, social functioning, role limitation due to emotional problems and
general merd health. The raw scores for each domain are transformeditb0& point
scale such that O represents the poorest health and 100 the best health.

Many instruments abound in literature for the measurement of pain severity in
patients with longerm LBP. The Visual Analogue Scalg¥ASs) have become very
popular in pain research and in the clinical assessment of pain. Reliability and validity
have been reported (Jensen and Karoly, 1888 several distinct advantages over other
measurement methods have mgmiblished (Scott and Huskisson, 1976; Peteal,

1994). Another specific application of the VAS is called @eadruple visual analog

scale (Von Korffet al, 1993).The scale assesses pain intensity undardategories, as

pain right now, typical paverage pain, pain level at its best and pain level at its worst
respectively. For patients with lorigrm LBP, the average pain grade is often usSdtke
patientwill be askedo circle his /her level of pain on the scale line markédl@. Mark

10 stamls for most severe pain while mark 0 stands for no g&ie.ability of this scale to
assess pain under the four different factors gives it an advantage over the other pain tools.

Actual performance of patients witbng-term mechanical LBEluring a physial
performance tests may depend on several factors. Seen from 4b&ybimsocial model,

a patientodos performance during a physical p
psychological and social factors (Renenedral, 2008). These psychological facs are

numerous andnclude selefficacy expectationsself-esteem fearavoidance behaviour

etc.Selffef fi cacy expectations refer to an 1indiyv

ability (Lackner and Carosella, 199@effen (2003) opined that patiewsth long-term
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LBP respond to their situation with lowered set#teem.The pain self Efficacy
QuestionnairédPSEQ)is oftenused to assess sdfficacy in the patients with loAgerm
LBP. The 10 itemsscale was developed by Nicholas (1989). It coverargge of
functions, including household chores, socializing, work as well as coping with pain
without medicationslt takes two minutes to complete, has a high completion rate, is
available at no charge, and can be used in assessment, treatment plaghogcame
evaluation (Nicholas 2007). Clients are asked to rate how confidently they can perform
the activities described, at present, despite their pain. They answer by circling a number
on a 7#point Likert scale under each item, where 0 = not at alffident and 6=
completely confident. A total score, ranging from 0 to 60, is calculated by adding the
scores for each itenHigher score on the scale reflects a strongeref@tfacy belief
(Nicholas, 1989)Low scores (< 20) indicate the client is moreused on the pain.
Unless this belief is addressed it is likely to limit willingness to exercise independently.
High scores (> 40) indicate the client is likely to respond well to an exercise program
(Frostet al, 199%). Tonkin (2008) summarized thatd PSEQinternal consistency is
excellent( 0. 92 Cr o n b a-cekeét selialaili}y is dighdovet &@anth period
(Asghari and Nicholas 2001). Validity is reflected in high correlations with measures of
pain related disability, different coping strgies, and another more activpecific
measure of seléfficacy beliefs, the Sekfficacy Scale (Kaivantet al, 1995). The
evidence from studies with the PSEQ is that once clients with persisting pain reach scores
over 40 they are likely to sustaior, build on, their functional gains (Nicho|&007).

Beliefs and attituda bout the nature of pain, and

compliance with longerm pain management (William and Keefe, 1991; Willieinal,
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1994). With recent researchipngterm LBP is consideredo be a path@natomical
disorder (Bernard and Kirkaldywillis, 1987) in addition to a multifactorial
biopsychosocial problem such as fear of movement, anxiety, a faulty coping strategy
which has a impact on social lifeand thus equirea multirdimensional approach based

on biopsychosocial modéi its assessment and treatment (Haggetaal, 2004; Woby

et al, 2004; Weiner, 2008f-ear and avoidance belief are often assessed in patients with
longterm LBP. FearAvoidance BeliefsQuestionnairemeasurs painrelated fear of
physical activity that causes avoidance of activity and increased disability. This
instrumentwasdeveloped by Waddedit al, (1993) carhelp measure how much fear and
avoidance are affecting a patient witBP. It has an internal consistency of 0.88. It has a
minimum score of 0 and a maximum score of 42 fro thems scale. The higher the

scale scores the greater the degree of fear and avoidance beliefs shown by the patient.
Similarly, Back Belief Questionnar i s used to asselewshackeopl eds
trouble (Symondst al, 19%). This tool assesses belief about pamnal its consequences
regardless of whether back pain had been previously experienced. The questionnaire has
been reported to have goodernal consistency (Cronbach: 0.7) and-tesst reliability

(ICC: 0.87) (Symondst al, 1995). The questionnaire consists of 14 statements to which
the respondent indicates their level of agreement on a 5 point scale. A score of 1 indicates
completedisagreement and a score of 5 complete agreement. As 5 of the 14 statements
are distractors, the scores of the 9 remaining statements are reversed and then summed to
provide a total score ranging from 9 to 45. A lower score indicates the respondent has

more negative beliefs about back pain.






