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ABSTRACT
The purpose of this study was to evaluate the .ost effective

electrotherapy wavefor~, in the treat~ent of .echanical low back pain,

by comparing a Relief Pulse wavefonl to that cf Transcutaneous

Electrical Nerve StiBulation waveforIlI, in cosb inatton with a

chiropractic lu.bar roll adjust.ent. This was accoaplished by .eans of

objective and subjective asseS86ents.

This study was conducted by geans of a clinical trial with -two

experiDental groups. Thirty subjects who suffered froo rmechanical low

back pain were chosen frOli a general population who responded to

advertisements within the greater Durban area. Each of these 8ubjectD

had to suffer frOB chronic (longer than 6 weeks duration) posterior

facet syndrose, Maigne's syndrOle and/or Sacro-iliac syndroDe and were

examined by the researcher in order to be excepted into the study. Each

subject was treated ten tiDes over a one sonth period. Subjects in one

group received TENS treat~ent for ten .inutes followed by a lu.bar roll

adjust.ent. Subjects in the other group received Relief Pulse treatBent

for ten r.dnutes followed by a lUBbar roll adj uataent , The subjective

asseS8Bent WBa by Beana of 3 questionnaires which are widely accepted in

the research cOllllunity nDely: Oswestry Low Back Pain Disability

Questionnaire, HUIlerical Rating Scale 101 and Short- FOrll I\IcGillPain

Questionnaire. The objective assess.ent was .easured by Ileans of a

pressure algOlleter (a pain threshold lIeter) raanufactured by wagner

InstrUMents and a low back range of .otion goniOileter (BROU-Back range

of .otion instru.ent) .anufactured by Perforaance Attain.ent Associates.

The results which were obtained were then statistically analyzed using

the Mann-Whitney U-test (inter-group co.parison) and the Wilcoxon Signed

rank test (intra-group co.parison). Bar charts were created using the

.edians obtained.

The study concluded that neither wavefora in co.bination with

chiropractic adjust.ent proved to be more effective than the other.
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The subjective assessllents which were obtained by the questionnaires

showed that both groups i.proved equally in teras of pain reduction. The

objective assessments showed that TENS proved lIore beneficial in

increasing the pain tolerance. Neither waveform proved !lore beneficial

than the other in tertls of increasing the subjects low back range of

lIotion.
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DEFINITION OF TERMS

Chiropractic AdjustMent

A specific for&1 of direct articular aanirulation, utilizing a short

lever, and characterised by a dyna.ic, forceful, high velocity thrust of

controlled amplitude (Kirk et al. 1991: 229).

Cbiropractic Management

The diagnosis, treatlent and prophylaxis of functional disturbances of

particularly the spine and pelvis (Gatter.an 1990: xv).

Electrothera,pJ.!

The tr-eataerrt of disease by means of electricity (Dorland J s Medical

Dictionary: 538).

LUflJbarroll

A side-lying adjust.ent using a BaBilliary contact in order to restore

lateral flexion and/or rotation in the lUllbar spine (Gatterilan 1990:

143).

Ly.bar Facet Syndrome

low back pain due to zygapophyseal joint dysfunction and infla••ation

which causes local or referred pain (Gatter.an 1990: 161).

Maigne's Syndrgae

Joint dysfunction in the T12 and/or l1 facet joint which causes superior

cluneal nerve irritation with subsequent pain over the iliac crests

(Kirkaldy-Willis & Burton 1992: 161).

Mechanical low Back pain

Pain due to .echanical dysfunction of the joints of the lower spine

(Kirkaldy-Willis & Burton 1992: 161), in this study it included

dysfunction of T12-l5 and Sacro-iliac joints.

Most Effective

A change, which is the greatest in quantity or intensity produced by an

action or cause (Hawkins 1988: 256). In this study it was the waveforM

that produced the greatest pain relief in the sale period of tile.
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Objectiye

Measureaents taken to assess patients' clinical iIIprove.ent by using

their external senses (Dorland's Medical Dictionary: 1164).

Relief pulse

An electrotherapy device which s.iJaulated nerve action potentials in

order to decrease pain and swelling in joints (Relief Pulse U8er8
Manual: 2).

$acro-iliac Syndrome

Dy8function of the sacro- iliac joints causing local or referred pain
(GatteN!an 1990: 114).

Subjective

An individuals perception of treat~ent and improvement (Hawkine 1988:

815) •

.Ia18

Tran8cutaneous electrical nerve stimulation utilised for the relief of

ch~onic pain (Gattersan 1990: 345).
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CHAPTER 1

INTRODUCTION

1.1 HISTORICAL REVIEW

Since the dawn of ti~e, .an has strived to find ways to rid hi~self of

pain. It appears that the use of electrical current for therapeutic

applications began in the tise of Socrates (as early a8 2750 B.C). The

earliest docueented case belonging to Scribonius lOll'gusin the first

century AD, who used an electrical torpedo fish on a patient suffering

froo chronic headaches. (Gatteman 1990: 345; NeWlann 1993.) A Greek

physician, AEtius, was also reputed to have treated patients 8uffering

froo gout with a torpedo fish around the salle period. (NeUlIann 1993)

Much tiae passed with little occurring in the field of electrotherapy,

however in the lI!Iiddleof the 18th century Pieter Van Mussenbroek

discovered that electricity could be stored in what has COMe to be known

as a leyden jar, and the p08sibility of using electricity within

treat.ent protocols was once again explored, a8 it had beca.e possible

to give relatively controlled electrical treat.ents. (Baldll'y1989: 1-

10; Neusann 1993.) The Reverend John Wesley used the leydon jar ~o treat

illne88 8Ilongst his parish. In 1745 a ger.an physician, Krotzenstein,

wrote the first book on electrotherapy. The therapy was certainly crude

by today's standards, with the patient seated on a wooden stool and the

electrical current being generated by a revolving frictional glass

globe. However because of the indi8criBinate use of electrotherapy, thi8

led to it becOliing discredited. Dr Golding-Bird, at that tille a

phY8ician at Guy's hospital recOll.ended that it be confined to .ainly

neurological proble.s (Neu.ann 1993). largus hospital, headed by Dr

Golding Bird was the first hospital in 1840 to have an electrical

depart.ent within the physical therapy ward (Shriber 1981: 1-7).
:

The understanding of electrophysiology progressed rapidly over the next
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100 years but electrical tr-eatsent rellained relatively under-

investigated (Gatteraan 1990: 345).

That was until in 1965, Melzack and Wall published their "Gate - Control

Theory", in which they atteEpted to explain the physiological aechanisas

by which electrotherapy worked. (Gatteraan 1990: 345; Neuaann 1993.)

1 .2 IMPORTANCE OE THE STUDY

Practitioners treating low back pain are confronted with one of the sost

difficult and troublesoae of conditions. Taking part in the health care

of millions of people each year, unfortunately with very little to show

for our efforts. At beat, non-operative treatment of low back pain still

remains highly controversial. (Weinatein 1992: 1-2.) Back pain is within

epidMlic proportiona with SIS lIeny as 70% to 80% of all adults being

affected during their lives (Deyo R.aL. 1991). The use of electrical

energy, electrotherapy, in the treat.ent of patients is a very iaportant

part of physical therapy (Shriber 1981: 1). One of the greatest advances

in the lIanagelientof low back pain Eanagellent has been the introduction

of Transcutaneous Electrical Nerve StiBulation (TENS).

It should be noted that TENS is a terE which should be applied to all

foras of electrical stiaulation that is applied through the use of

surface electrodee. However, today it appeare that the term is used only

for SIiIallportable stiBulators that can be attached to .clothing and

which are used for various tiBIe periods for the relief of pain.

(Gatteraan 1990: 345.) Devicee thát generate .any waveforas have been

developed by different sanufacturers, often under the assuaption that

the new wave-fora will prove superior to the others (Ottoson & Lundeberg

1988: 22; Gatteraan 1990: 346). The electrical wave-forae have shown

wide variations in practice, with one clinic even giving patients a

variety of stiaulators with different wave-forae in order to try to find

which one "suited" the patient best (Neuaann 1993). Because the aost

effective wavefora hae not yet been established, coaparison of pain

relief with several units of different waveforas are needed (Gatteraan

1990: 343-347). To date no systeaatic analysis has been carried out on
t

the relative efficacy of the various waveforas in different pain
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syndromes, and it is therefore not possible to deter-ame the most

effective pulse configuration (Ottoson & Lundeberg 1988: 22; Finlay

1992).

Electricity can help control spinal pain but, as with any isolated

measure, it may not be effective alone. It is therefore a physical

modality to be considered in combination with other forms of treatllent.

(Mayer et al.: 1-12.) A study by Cox head et ala in 1981 suggested that

coebfnat icn treatments were far more effective than just utiliz ing a

single treatment protocol (Fryllloyer1991: 1582). Unfortunately today

there is no one accepted treat.ent of patients with chronic pain as no

one treatment appears to be superior to another (Caillet 1991: 304; Koes

et al. 1993). This study will evaluate the effectiveness of the

different waveforms by utilizing expertly developed survey

questionnaires. The information that is gathered will be fed back to the

physicians and to the patients. This should enable the physicians and

the patients to make better (more informed) decisions about the risks

and benefits of these electrical waveforIDS. (Weinstein 1992: 6.)

1.3 AIM

The aim of this study is to evaluate the efficacy of Relief Pulse in

comparison to the efficacy of Transcutaneous Electrical Nerve

Stimulation (TENS) both in combination with a chiropractic adjustment,-

the Iusbar- roll- in terms of objective and subjective asses8lllent,in

order to deter_ine the most effective electrotherapy waveform for the

treataent of Lumbar Spine Posterior Facet SyndrOEe, Maigne's Syndro.e

and/or Sacro-iliac Syndrome.

1.4 OBJECTIVES

The first objective is to deteraine the response of subjects to Relief

Pulse in combination with a lumbar roll adjustllent, in terms of

objective and subjective assessllent, in order to deter.ine the

effectiveness of this waveform in chiropractic manage.ent of Bechanical

low back pain.

The second objective is to determine the response of subjects to TENS

tr-eataent in combination with a Iuabar- roll adjustaerrt, in terms of
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objective and subjective assesaaent, in order to detenline the

effectiveness of this wave-fora in chiropractic aanageaent of

mechanical low back pain.

The third objective is to integrate the data fro. the first and second

objectives in order to detenline which wavefona, in co.bination with a

lUMbar roll adjustment, is more effective in the manageaent of

.echanical low back pain.

,
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CHAPTER 2

REVIEW OF THE BELATED LITERATURE

2.1 INTRODUCTION

The incidence and prevalence of back pain, eepecially chronic low back

pain eeHe to be increaeing. The accOl!lpanying,econOllic ilJplicatione are

etaggering with, ae ~uch ae $12.9 billion dollars having been epent in

the U.S.A. during 1977 alone. (Deyo et al. 1991.) Electrotherapy is ueed

for treating a wide range of painful conditions, but back pain ie the

~oet cOl!lmoncondition which ie eeen in pain clinics around the world,

and hence ie the ~oet COSEon application of electrotherapy (Deyo et alA

1990b). Even with studies taking place, unfortunately there is no one

accepted fOnl of treat_ent for patients with chronic pain. It ie

therefore vital that euch energy and funding be channelled into low back

pain reeearch. (Calliet 1991: 304.) In cOllparison with lIany recent

advances in ~edical eciencee, moet for.e of electrotherapy are in fact

sOlIewhat old (GatterIlann 1990: 345). All fOMlis of electrotherapy

(different variety of etiaulators) have but one ccaDon purpoee and that

is to etimulate tieeuee for therapeutic reeponses. (Kahn 1994: 2-75.) It

ie clear that there is still coneiderable scope for iaproved deeign of

cOlilierciallyavailable stiaulatore. There 1e also good evidence lIounting

that each patient eeelle to prefer a unique pulse frequency to treat his

or her particular pain. (Johneon et al. 1991a.)

2,2 TREATMENT MODALITIES

2.2.1 ELECTROTHERAPY

Electrical generatore of lIany typee are utilized for clinical electrical

st:illulation. Even today we are not certain how electrotherapy evokee

analgesia, however it is hypotheeieed, according to the gate control

theory proposed by Meliack and Wall in 1965 that electrotherapy inducee
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analgesia by stiraulating the peripheral nerve fibres (large diameter

afferent fibres AB) with low voltage electrical irapulses through

electrodes placed on the skin. Thus inhibiting transaission of

nociceptive impulses within the spinal cord. Thus this theory proposes

a gating mechanisa at the spinal cord level which alters ascending

tran8llllissionsof nociceptive input. The gate is opened by increased

activity fro. saall diameter nerve fibres, that transait impulses to the

spinal cord and brain. The gate is closed by high levels of activity of

large dia~eter nerve fibres which inhibit pain tranSBission. As the skin

is heavily endowed with large dial!eter nerve fibres, it was Woolf in

1978, that suggested that this .ay indeed be the way in which

electrotherapy devices work (Kahn 1994: 35). Another theory which was

proposed by Newton in 1990 was that electrotherapy caused an increase in

the release of endorphins which are the body'D natural opiateD (Kahn

1994: 37). In fact it was reported that electrotherapy did not alter the

pain threshold nor the a-endorphin levels, igplying that electrotherapy

is largely placebo (Gattenuan 1990: 346; Johnson et al. 1991b; Finlay

1992). No evidence exists to indicate that anyone aode.l, brand, or

systeti is suited to all cases (Kahn 1994: 85). Today these cutaneous

modalities are available for co.fort, as well as pain relief and are all

low-risk techniques. They are also very easy to use and are relatively

inexpensive. Most patients welco.e such .odalities as they give the. a

non-drug .ethod of controlling their pain. (McCafferty & Wolff 1992.)

TENS and Relief Pulse were the two types of electrotherapy which were

utilised in this study.

2 ,2 ,1.1 TENS

In 1987 the Medicare charges for TENS treatment aBounted to more than

$40 .illion (Barr 1990). In 1986 the veterans administration spent

nearly $2 million on TENS units. And despite its widespread use and its

theoretical rationale, according to gate control theory, there is very

little evidence frOB controlled clinical trials of its efficacy in the

treatment of chronic back disorders, there is in fact growing evidence

against TENS' efficacy in the treatment of chronic low back pain

(FrYJIoyer : 1574 -1578). According to Weinstein in more than eleven
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studies using TENS only one was randOIIised. Most of these studies

involved low back pain conditions but they had a variety of diagnosis

and psychosocial features. Weinstein (1992: 49) reports that in the .ost

vigorous of TENS studies on chronic low back pain it appears that TENS

was no aore effective than a placebo treat.ent. Stoddard (1979) believes

that the purpose of TENS is to increase the blood circulation. He

believes that this is of liBited application on the spine. He does

however state that it .ay be useful in helping back pain which has not

yielded to any other aathod. (Stoddard 1979: 10-11; COfiliing& O'leary

1987: 931; Rothllan IL Silleone 1992: 1958). A study at Newcastle Pain

Relief Clinic by Johnson et al. in 1992 in which they were looking at

long ter~ TENS effectiveness showed that 67% of patients with low back

pain continued to use their TENS devices, thia study however did not

deteraine the ~ount of pain relief experienced nor that the patients

were indeed using their units regularly. It appears that ~uch eMphasis

haa been placed upon the Deyo et al. study. In their study Deyo et al,

(1990b) reported that there were no clinically aport ant or

statistically significant differences in the outcome of those subjects

who received TENS treatment and those who received sha. TENS (placebo);

this study suggested that TENS was largely placebo. A study by HerMan el

~ in 1994 found like Deyo et al, (1990b), that no benefit of TENS in

low back rehabilitation could be found. Barr (1990) felt that the

opt~al TENS treat.ent was not e.ployedj he states that the frequency

used by Deyo et aL (80 Hertz) has been shown to worsen the pain, he

suggested using 60 Hertz instead;' as it is often found to alleviate

pain. Winter (1990) and Cornwill (1990) believed that Deyo's research

was flawed because of the electrode place.ents, whereas Merry (1990)

felt that Deyo's treat.ent duration was too short. Marchand et al.

(1993), tried to re-evaluate TENS treat.ent on low back pain, and found

that TENS was .ore effective than placebo-TENS in reducing the low back

pain intensity iB.ediately after each treat.ent, as well as one week

after the end of the treaUent. They found that TENS reduced the

perceived pain intensity .ore than placebo-TENS, however both reduced

pain unpleasantness ~qually. However, there was no significant

difference between the two groups three or six aonths after the
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treatment. These researchers stated that a large portion of TENS

treat.ent is placebo, but that placebo can be used advantageously within

a clinical setting, and hence TENS (even if largely placebo) should not

be discarded (Marchand et al. 1993.)

According to Sotoaky and Lindsay (1991), the appropriate application of

the unit, electrical para.eters and patient adherence are all factors

which affect the effectiveness of TENS. They also believe that

frequency, aaplitude and pulse duration (wave-fore) are crucial

parueters and they that they rfJayneed to be individualised for each

patient's opti!lal response. Also other variables such as aetiology of

pain, chronicity of pain, the type of TENS equip~ent, types of

electrodes, frequency of the treatllent and evaluation !leaSUre8 all

interfere with a clear cOIparison of TENS studies. The bigge8t proble~

facing researchers is that even if a study showe that TENS result8 in

greater reduction8 in pain than sh. TIENS, sceptics howrever, lIiIay

discotint the tr-eatsent effect by arguing that TENS treatllent only

resulted in a greater placebo effect. (Mendel & Fish 1991.)

2,2.1.2 Belief pulse

Very little data today exists on the efficacy of Belief Pulse. In a

clinical trial on the prototype by Liggins in 1993, it was found that

Relief Pulse cOlpared well with pain relief obtained with the use of

TENS and Interferential therapy. However it was noted that Belief Pulse

was lIore effective than these two lIiIodalitiesin the case of deep seated

pain. It was also noted that several patients with shoulder pain said

that they preferred the Belief Pulse to Interferential current. It was

proven that Relief Pulse often reduced the pain quickly and the relief

obtained was sustained between treat.ents (Liggins 1993). This report

however used only 12 patients with different shoulder pain conditions.

No .ention was .ade about electrode place.ent. The only evaluator was

the subjective nu.erica! pain rating scale (NPBS), no objective .easures

were recorded. In another clinical trial on the prototype with Relief

Pulse on painful knees it was found that 4~ of the cases required only
,

one tr-eataerrtto relieve pain co.pletely, and 80% of the cases had
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minimal pain by the end of two treat.ent sessions (Pillay 1993).

This study also utilized only 10 patients with knee pain, all varying in

their chronicity as well as diagnostic criteria. Again only NPRS was

utilized with no objective asses8llent being .entioned. The duration

between the treat.ents was also not .entioned. No data could be found on

Relief Pulsels efficacy i~ the treat.ent of low back pain.

2,2,1,3 Electrical Wayefonls

The aoat effective electrotherapy waveform for analgesia has not yet

been established (Relief Pulse Users Manual: 8). To date there has been

little or no clear evidence of a physiological benefit of any specific

waveform (Kahn 1994: 100-111).

Most TENS units favour biphasic wavefor~8, containing both a positive

(+) and a negative (-) phase (fig 2). Relief Pulse wavefor~ as seen in

(fig 1) contains only a positive phase. (Fig 1 and 2 WBveforss obtained

by placing electro-therapy devices on an oscilloscope.) In Bost

instances efforts are made to equalise the positive and negative phases

so as to have no electroche~ical effect which is due to excessive

polarity (Kahn 1994: 100-111).

The TENS wavefoCll (fig 2) also appears to be lIore spiked, whereas the

Relief Pulse waveforll (fig 1) is 1I0re square. Kahn (1994: 100-111 )

states that in his experience, he has found that generally intense

stiaulation with spike waves did not produce as long lasting relief as

that produced by a square or rectangular wavefors. This however could

not be validated by a study of any kind. It is reported that in a study

by Jensen et al. (1986) in Vienna, in which they tried to find the

optiaal wave for. for TENS, that no wavefor. proved to be far superior to

another. They did this by stiaulating the sy.pathetic nerves of fifty

patients and forty volunteers and recording rheoencephelographic

tracings. (Jaskovlak ,. Scahfer 1986: 284.) Johnson et al. (1991b)

atta.pted to find which frequencies and pulse patterns (i.e. wavefor.s)

patients were utilizing to treat their chronic pain, and found that each

individual patient p~eferred his or her own settings. It was

hypothesised that pathology dictates the wavefor. which is used.



fig. 1: Relief pulae Wave-form
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2,2,1,4 Side effects of electrotherapy

An allergic skin reaction has been noted in 10% of patients undergOing

TEHS tr-eataent (Ottoson & Lundeberg 1988: 3-20). The .ajority are a

result of prolonged or excessive use of the .achine. Inadequate

electrical contact between the electrode pad and the skin .ay result in

a aicropapular eruption, further~ore failure to clean the electrode pads

with alcohol may give rise to these skin reactions. SOle of the electro-

coupling gels contain irritants such as silicon oxide. Most of the skin

reactions or allergic reactions appear as a result of the gel type which

is used, such as aethacrylate and propylene glycol. There does not seeg

to be any reaction to shavings frot!)the carbon rubber electrodes.

(Marren 1991; Dwyer 1994.)

Of i~portance to this study is that a wavefor~ that is epiked,

generally, is ~ore irritating to the skin and requires frequent moveaent

of the electrodes. As the waveform becoaes a sine-wave the skin is less

irritated. (Kahn 1994: 111.)

Oedella is known to occur in patients who have had radiation treat.ent or

a .astectoay (Ottoson & Lundeberg 1988: 3-20). No explanation for this

could be found.

2.2,1,5 eontraindications to electrotherapy

e Cardiac pace-.aker (DeMand-type)

e Carotid nerve stillulation

e laryngeal st1Bulation which .ay occlude the air-way

• During pregnancy (Ottoson & Lundeber,e 1988: 3-20; Gatterllan 1990: 346)

• Fresh fractures - This is to prevent unwanted .ova.ent occurring

• Acute Haellorrhage

• Phlebitis (Kahn 1994: 76)

• Patients with thrOlibosis

• Used over affected areas of spreading cancer

• Epileptic sufferers

• Hot to use opposite: polarities on the te.ples (Relief Pulse Users

Manual: 1)
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2,2,2 spINAL MANIpULATIVE THERAPY

Although thi8 8tUdy i8 not te8ting the validity or efficacy of .anual

therapy, that being spinal lanipulation, it is e.ployed uniforlly

through out this study.

Manipulation has been shown to provide more i•• ediate and pore rapid

re8ponse to pre-episodic status than any other foras of care, especially

in patients suffering frOll chronic low back pain and those patients

which are younger than forty years of age (Koes et al~ 1993). In a very

c~prehensive study by Pope et alG (1994) in which they had a three week

trial of spinal ooanipulation, TENS, massage and corsete, it wae found

that there were significant reduction of low back pain (meaeured by

meane of the vieual analogue scales) in all treatllent groupe

(mllanipulation, coraat and tlaeeage) e)Ccept for the TIENS group. Tl'lli3

research implied that TENS was of no benefit in treating sub-acute low

back pain. Pope et al'L (1994) conclude that in the paet few years,

various controlled studies of manipulation have been conducted. It has

been reported that even with 8ilall suple sizes, those who received

manipUlation, experienced greater relief free low back pain than those

who received sham ~anual treat.ent.

In this study the spinal .anipulation was done equally to both groupe,

so no difference in results should be attributed to this form of care.

2,2,291 eootraindicatioDs to spinal panipulation therapy

• Benign bone tu.ours (especially the aggressive types) such 8S

Aneury8lllal bone cyst, Giant cell tu.our, OsteoblastOila and Osteoid

osteOlla

e Spinal Cord Tusours

• Dislocations

• Acute fractures

• Acute infl8P.atory arthritis

• Infection such 8S osteOllyelitis or septic diskitis

• Instability

• HaeBatOlla of the spinal cord or intracanilicular
"-• Malignancy
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e Meningeal tu.our

o Myelopathy such as that caused by severe central herniation of nucleus

pulposus

o Radiculopathy with atrophy or severe .uscle weakness

o Abdoainal aortic aneury&e especially the dissecting type

o Cauda equina syndr06e. (Gatteraan 1990: 67-68; wyatt 1992: 199-201.)

2.3 SUMMARY
It appears that the efficacy of electrotherapy itself cannot be proved.

Many findinge suggest electrotherapy to be largely placebo (Oeyo et al.

1990b; Marchand et al. 1993; Meyler et ale 1994). This author assu.ed

that electrotherapy doee indeed have an effect and eet out to find a

~ore beneficial waveform in the treat~ent of mechanical low back pain.

However no etudy to date hae proved that anyone waveform produced by

theee devicee ie ~ore beneficial than another. Thie reeearch will

hopefully add to thie body of knowledge, which at preeent, ie needed.
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CHAPTER 3

METHODOLOGY.

3 nl SDJDV DESIGN AND PROTOCOL

The clinical trial was conducted over a one year period, between June

1995 and June 1996, at Technikon Natal Chiropractic Day Clinic in

Durban, South Africa.

Subjects with chronic low back pain, of at least 6 weeks duration, were

encouraged by advertisetl!lentsin the Natal Mercury and on East Coaet

Radio to attend the Technikon Natal Chiropractic Day Clinic and

participate in the research prograaae. All services were offered free of

charge.

At the start of the screening process, a case history (Appendix A),

physical exaaination (Appendix B) and regional exa.ination (Appendix C)

were conducted and if deeaed necessary X-rays were taken.

Eligible subjects co.pleted the Infor.ed Consent FOri) by signing and

dating it as required by the Helsinki convention. Oswestry low Back Pain

Disability Questionnaire (Appendix E)(Fa~ank et al- 1980), NUierical

Rating Scale 101 (Appendix F)(Jensen et alp 1986) and Short-For. McGill

Pain Questionnaire (Appendix 0) (Helzack 1987) were cOlipleted by the

subject before consultations one, five and ten. The pain tolerance of

the subject was assessed with the use of a pressure alga.eter before

each treat.ent and was re-assessed after each treat.ent (Appendix H), as

was the subject's low back range of .otion assessed with the use of a

goniOileter before and after each treat.ent (Appendix I).

Thirty subj ects took part in this study. The 8ubjects were ran®.ly

divided into tY«> equaï groups. This was done by allowing a blinded

subject to pick a letter out of a box.
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The study involved treating each subject ten tÏJIes over a one aonth

period i.e. three tilles per week.

Subjects in one group received TENS treat.ent for ten .inutes followed

by a spinal adjuataent , Subjects in the other group received Relief

Pulse treat.ent for ten .inutes followed by a spinal adjustaent.

If the patient became asymptoaatic they received ten ainutes of

electrotherapy fros the respective device and did not have a spinal

adjust~ent. (Till, Personal comEunication 1993).

3.2 SUB.JECIS

only subj ecte suffering froll Posterior Facet Syndrooe of the lUlllbar

spine (Gattenman 1990: 115-111), Maigne's SyndrOlle (OatteMllan 1990)

and/or Sacro-iliac Syndrome (Oattenman 1990: 115-111), were included in

this study.

If any of the subjects suffered frOll conditions which were

contraindicated to electrotherapy and/ or spinal l1anipulative therapy,

they were excluded from the study. SUbjects suffering fros Nerve root

entraplllJent,such as a lu_bar disc herniation, central canal stenos1a

and/or lateral canal stenosis in the lUBbar spine were not included in

the study.

3.2.1 DIAGNOSTIC CRITERIA

Sacro-Iliac SyndrQle:

• Pain ie typically unilateral, dull in character, and is located over

the buttocks.

• Pain _ay radiate posteriorly down the thigh or to the groin and

anterior thigh.-Occasionally it _ay extend down the lateral or posterior

calf to the ankle, foot, and toes.

- A positive FABERE test. To perfor_ a FABERE test the subject lies in

the supine position , flexes his leg and places the foot to the opposite

knee. The researcher then stabilizes the opposite anterior superior

iliac spine and presses down on the knee being tested. A positive test

results in sacro-iliac pain. (Cipriano 1991: 91.)
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• There is often associated joint dysfunction (fixation) on .otion

palpation. With the subject standing, to palpate a flexion fixation, the

researcher places one thullb over the second sacral tubercle and the

other over one posterior inferior iliac spine. The subject then flexee

the ipsilateral thigh and knee to the chest • With noraal BlOtion , the

thullb over the posterior inferior iliac spine Eoves downward one to two

centimetres. To palpate an extension fixation, the researcher places one

thultb on the sacral apex and the other over the ipeilateral ischial

tuberoeity. If ~oveBent is nOnlal as subject flexes thigh the ischial

tuberoeity will love laterally one to two centilletree. loss of this

nOrEal Botion indicates joint dysfunction. (Oatterman 1990: 118-122.)

o Pelvic coopression often causes sacro-iliac pain. This teet il

perfo~ed with the subject lying on his side, the researcher then exerte

a strong downward preesure on the iliu~. This teet is repeated

bilaterally. (Cipriano 1991: 79.)

o Yeo.anJe teet Bay be poeitive causing pain in the eacro-iliac joint.

Thie teet is perforEed with the subject prone, the reeearcher flexee the

patientJs leg and extends the thigh (Cipriano 1991: 77)

(Gatterman 1990: 115-117.)

posterior facet SyndrQle:

El Low back pain radiating into the groin, hip, buttock, and often the

leg, in ~ost caees above the knee.

e Axial cOMpression (Kellilp'stest~ will cause pain at the area of

involv_ent. This test is preforlled with the eubject staniHng., the

reeearcher actively bende the doreolu.bar spine obliquely and backward

(exteneion). (Cipriano 1991: 67.)

El There is often joint dysfunction (fixation) at the involved level.

Thie ie aesessed ueing .otion palpation with the subject seated and

facing away frOil the researcher, the palpating thUlib is placed against

the side of the spinous process, and for lu.bar rotation, the subject ie

rotated to the extre.e of range of .otion toward the ipsilateral side,

this procedure is then repeated bilaterally and at each segllental level.

For lu.bar lateral flexion, the sale contact ia uaed aa above but the

subject is laterally flexed ipsilaterally. To palpate for a flexion or
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extension fixation. the subject is seated in front of and facing away

frOil the researcher, a palpating thu.b is placed between the spinous

processes, when the subject is extended the spinous processes should

approximate and when flexed the spinous processes should separate. Loss

of this nOnlal ~otion indicates joint dysfunction. (Schafer & Faye 1989:

217; Gattersan 1990: 142-147.)

Maigne's syndrQle:

o Referred pain to iliac crest, lUBbo-sacral, sacro-tliac, gluteal or

trochanter areas. Frequently no local pain.

o Joint dysfunction T12-L1 on Bot ion palpation. This is assessed using

motion palpation with the subject seated and facing away frOll the

researcher, the palpating thumb is placed against the side of the

spinous process, and for luebar rotation ,the subject is rotated to the

e~treee of range of Botion toward the ipsilateral side, this procedure

is then repeated bilaterally and at each seglillentallevel. For lUilbar

lateral fle~ion , the SaBe contact is used 8S above but the subject is

laterally flexed ipsilaterally. To palpate for 8 flexion or extension

fixation. the sub) ect is seated in front of and facing away froll the

researcher, a palpating thumb is placed between the spinous processes,

when the subject is extended the spinous processes should appro~iaate

and when flexed the spinous processes should separate. Loss of this

noraal Dot ion indicates joint dysfunction (Gattersan 1990: 142-147.)

o Pain on skin rolling over area of cluneal nerves. (Maigne 1972.)

3,3 ETHICS

No patients with any contraindications to the electrotherapy and/or

spinal .anipulative therapy were allowed into the study. All patients

cOlipleted and signed the relevant infor.ed consent (Appendix D)fonl as

required by the Helsinki convention. Radiation dosage was kept to a

.inillu. by lilliting lu.bar x-rays to only one set per patient. X-rays

were taken only if deelled necessary by the researcher.
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3 p 4 INTERVENTION

Subjects in one group received TENS treat.ent for ten lIinutes followed

by a spinal adjuataent , Subjects in the other group received Relief

Pulse treat.ent for ten .inutes followed by a spinal adjust.ent. As it

was found by Wang et al. (1992) that five to ten Binutea of TENS caused

the analgesic effect to'reach a statistically significant level.

Four electrodes were used in both groups, with the electrode place.ent

being the saae for each patient. Channel 1 electrodes were placed with

one electrode on the right hand side on the erector spinae Buscle at the

level between the spinous processes of T12 and L1, the other electrode

was placed just below the right hand side Posterior Inferior Iliac Creet

(PSIS). Channel 2 electrodes were placed with one electrode on the left

hand side on the erector spinae ~uscle at the level between the epinoue

processes of T12 and L1, the other electrode was placed just below the

left hand side PSIS. This is called the parallel pattern placellent•

(Kahn 1994: 111.)

Patienta were warned to expect a DUd tinglin'g sensation. The chosen

electrotherapy apparatus's intensity was then increased to the subjects

tolerance, i.e. a fir. tingling sensation.

The Relief Pulse group's therapy was delivered by a Relief Pulse (Mark

I) Dual Channel Unit (P.O. Box 14661, Sinoville, South Africa). The

electrodes were standard black carbon rubber electrodes with a self

~dhesive tape on one side. The Relief pulse frequency is not adjustable

and ia set at a frequency of 150 Hertz. (Relief Pulse User's .anual: 3.)

The therapy, in the TENS group delivered by an ITO Dual Channel TENS

Model 120Z (Hi-Tech, 80 Moore road, Durban, South Africa). The

electrodes used by the TENS unit were the sa.e set of electrodes used by

the Relief Pulse unit, as a study by Nolan in showed that co••eroially

available electrodes varied in their conductive properties. A continuous

frequency on the TENS was set at 150 Hertz. This is so that both groups

would experience 150 Hertz thereby the only difference between the 2

groups would be the wavefor. that each device generated.
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After ten amutee of electrotherapy the patient was then _anipulated

according to the diversified ae thod at the vertebral level which was

predeter.ined by the regional eX3IIination, using _otion palpation

procedures and relevant orthopaedic tests· (Schafer 8& Faye 1989: 199,

283) .

The spinal adjustaent was prefoniled by placing the patient in the

lateral recu~bent position with the involved (problellatic) area facing

upward. The patient's uppermost knee is fle~ed. The patient's upperMost

shoulder is then supported with the practitioner's stabilizing hand. The

practitioner's contact hand is placed either on the lIamilliary process

of the involved lUl:ilbervertebrae or on the posterior inferior iliac

spine in the caee of upper eacro-iliac involvesent, or on the ischial

tuberosity in the case of lower eacro-iliao involvement. A high velocity

impulee is delivered through the contact hand which is reinforced by

lIBean.sof a body drop. (Schafer & Faye 1989: 283.)

The predetermined levels were adjusted only once per treatment,

irrespective of wether an audible cavitation was heard.

aAS MEASUREMENT AND OTHER OBSERVATIONS

The subjective asseeSEent wae by lIeans of three queetionnaires which are

widely accepted in the research cOl.unity nallely: (i) OSW8etry Low Back

Pain Disability Questionnaire (Append~ E){Fairbank et al. 1980) which

ia used to indicate the extent to which a person's functional· level ie

restricted by pain, (ii) Nu_erical Rating Scale 101 (Appendix F)(Jensen

et al. 1986) which ie used to rate the overall severity of pain and

(iii) Short-For_ McGill Pain Questionnaire (Appendix G){Uelzack 1987)

which waa designed to provide a quantitative profile of pain, naaely: to

evaluate pain therapies and as a diagnostic aid.

The objective asseS88ent was _easured by .eans of a pressure algo_eter

(a pain threshold .eter) aarurtactur-ed by Wagner Instru_ents (P.O.Box

1217, GreenwiCh, CT 06836) and a low back range of _otion gonio_eter

(8rOll II-Back range of _otion inatru_ent) _anufactured by Perforaance
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Attain.ent Associates (3600 Labore Road, Suite 6, St Paul. Mn, 55110-

4144) .

Measure.ent of lu.bar range of .otion i8 considered to be an affective

objective aethod of aaaeoaing lu.bar function (Breu. et al. 1995). The

Back range of lIotion instru.ent (BrOIl II) ia a device for lIIeaauring

lUlibar 1IB0bility that uses the lIechani8lla baaed on the inclino.etric

technique, in fact the Brem II device is a lIBodifiedinclinoaeter.

Meaaureaente were taken in the neutral position and at the end of range

of lIBotion.To take the flexion and extenaion lIIeaaure.ents,patiente were

asked to stand with their feet fifteen centiaetres apart and heels

aligned with a ruler, the extension aNJllof the flexion/extension unit

wae placed at T12-L1 and held their fiNJlllyby the reeearcher throughout

the lIanoeuvre. The upper contact point of the base unit wae strapped

over the eacru~. The subjects were asked to lIBax~ally flex and extend

while keeping their knees straight. Measure.ente were read and recorded

off the protraotor scale gauge on the base unit of BrOE II. (BreUil §!

aL. 1995.)

To take the lateral flexion readings, eaoh subject was asked to stand in--the neutral position as above. The rotation/lateral flexion unit was

placed over T12-L1 and held their firzly throughout the Banoeuvre. Each

subject was asked to bend towards the opposite side from the waist. When

the subject reaohed full lateral flexion, The researcher read and noted

the .easureaents frOB the protraotor gauge. (Breus et al- 1995.)

To take rotation .easureeents, eaoh subjeot was seated and the .agnetio

booster was positioned over the sacru. , the rotation/lateral flexion

unit was placed over T12- L1 and held their firlllly throughout the

lIanoeuvre. The subject was then asked to rotate .axilllallyto each side.

Readings were recorded froll the horizontally .ounted cCllpass device.

(Breu. et al. 1995.) This procedure was done twice, at the beginning and

at the end of each treat.ent.

The noraal range of .otion frOi the neutral position for lu.bar flexion

is sixty degrees or greater, for lu.bar extension it is twenty five

degrees or greater, for lUllbar lateral flexion it is twenty five degrees

or greater (Cipriano 19~1: 49-53), for lu.bar rotation it is frOl three

to eighteen degrees (Magee 1992: 255).



22
A study by Breu. et al. in 1995 has shown that Brc. II is as accurate as

the double inclinoaeter .ethod for Measuring lUllbar flexion, and lateral

flexion, however they feel that it is not a reliable device for

.easuring extension nor rotation.

To take the pain threshold readings using an algoaeter, the patient was

asked to lie prone and identify the .ax~u. pain area with one finger.

The researcher then palpated the painful area with his finger to

identify the point of .ax~u. sensitivity. A skin pencil was then used

to lIark this area. The gauge with it's rubber plunger placed 00'11 the

lIIIarkedpainful area is placed at ninety degrees to the skin. The patient

was asked to say • yes· when disco_fort was felt. The pressure wae

increased at an even rate by counting Q one and thousand, two and

thousand" and so on. The pressure was stopped iIlllediatelyas the patient

said "yes", the gaUde was removed and the pressure read off the gauge

and recorded. Th~8 procedure was done before and after each treatllJent.

(Fischer 1986.) It has been found that pain-free subjects had pain

thresholds of 5.7 Kg/cll2 (for WOIlan), 8.0 Kg/CIl2 (for lIales) on the-lUBbar paraspinals and 6.0 Kg/ca2 (for WOGan) and 6.4 Kg/cll2 (for lIales)

on gluteuls. (Fischer 1986.)

The 8ubj ective analysis was by lIeans of the OSW8stry Low Back Pain

Disability Questionnaire (Appendix E), Nuaerical Rating Scale 101

(Appendix F) and Stoort-Form McGill ,Pain Questionnaire (Appendix G). All

questionnaires were answered before treatllents one, five and ten •.

The Oswestry Low Back Pain disability questionnaire indicates the extent

to which a person's functional level is restricted by pain. Subj ecta

were asked to cOllplete the questions truthfully. The questionnaire is

divided into ten sections, each containing six ite.s. The subject .arks

the statellent in each section that 1I0st accurately describes the effect

of their pain. If two ite.s were .arked then the 1I0re severe was scored.

Each section scores fallon a 0 to 5 scale, with the higher values

representing greater di8ability. The su. of the ten scores was expressed

as a percentage of the .axillu. score.
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If the patient failed to co.plete a section, the percentage score was

adjusted accordingly. (Fairbank ~(1980; McDowell & Newell 1987: 239-

241.)

The nu.erical rating scale 101 questionnaire was used to rate the

overall severity of pain. A visual analogue scale is a horizontal

straight line, which is ten centimetres long and represents the

continu~ of the severity of the pain. Each end of the scale was earked

with labels that indicated the range being considered. A zero indicated

"no pain at all" and one hundred indicated "pain as bad as it could be".

The subject was asked to place a ~ark on the line at a point

representing the severity of pain when it was at its worst and agm!n on

the following scale when the pain was at its least. The ~arks were then

Beasured on a ruler in lI!Iillilietres.The SW2l of the two answers ware then

converted to a percentage value. (Jensen et al. 1986; ~cDowell ~ Newell

1987: ~35-238.)

The Short-Form McGill pain questionnaire was used to provide a

quantative profile of pain. Subj ects were asked to rate each type of

pain descriptor on the questionnaire. The display revealed the following

descriptors of pain: throbbing, shooting, stabbing, sharp, croping,

gnawing, hot-burning, aching, heavy, tender, splitting, tiring-

exhausting, sickening, fearful and punishing-cruel. Each pain descriptor

was lI!Iarkedusing the columns labelled none, mild, goderate and severe.

The .arks were then scored by using a pain rating intensity score which

used scale values. The SUE of the chosen scale values were then added

and converted into a percentage value. (McDowell & Newell 1987: 243-249;

Melzack 1987.)

3_6 STATISTICAL ANALySIS

The data collected fro. OSW8stry Low Back Pain Disability Questionnaire

(Appendix E), Nu.erical Rating Scale 101 (Appendix F) and Short-For.

McGill Pain Questionnaire (Appendix G) on treat.ents one, five and ten

were converted to per.centage values. The algOlIeter and gonio.eter

readings of treat.ents one, five, and ten only were recorded as values
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(De Klerk, Personal communication 1995; Worku, Personal co•• unication

1996). All of these values were statistically analyzed using the

coaputer package called Statgraphics Plus Version 6 (by Uanugistics: Inc.

2115 East Jefferson Street, Rockville, Maryland, USA). Wilcoxon's Signed

Rank Test (used for Intra group co.parison) and Mann-Whitney's U-test

(used for Inter Group Comparison) were used. The Wilcoxon Signed Rank

test and the Mann-Whitney U test are both nonparaeJetric tests, which

allows thea to be better suited to sllall 8allple groups such as those

particip'ating in this study. (Daniel 1918: 31, 82.)

The Median for the NUllerical Rating Scale 101, Short-Form McGill Pain

Questionnaire (tr-eataent one, five and ten, be'fore treatllent only) and

pressure algOlIeter reading8 (treatment one, five and ten, before and

after treatBent) was used, and the information obtained was presented

graphically in the form of bar charts. Median measure_ents were used a~

they are EOrs accurate for small sallples (Wbrku, Personal cOllllun1cation

1996) •

These results are presented in the next chapter.
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CHAPTER 4

RESULTS

4.1 INTRODUCTION

In this chapter the data which was collected frOB the Relief Pulse and

the TENS group during consultations one, five and ten was statistically

analyzed. The TENS group received TENS for ten minutes followsd by a

spinal eanipulation, whilst the Relief Pulse group received Relief Pulse

for 10 minutes followed by a spinal aanipulation. Objective data auch 8e

that obtained frOB the pressure algOlIeter (Appendix H) and the back

range of act ion goniolleter (Appendix IJ;.as well as subj ective data

obtained fr~ Oswestry Low Back Pain Disability Questionnaire (Appendix

E), Nuaerical Rating Scale 101 (Appendix F) and Short·Form McGill Pain

Questionnaire (Appendix G) was used for the statistical analysis.

The Wilcoxon Signed Rank Test was used for intra· group coaparisons while

Mann·Whitney's U-test was used for inter-group comparisons. The

diagn08tic and age distributions were tabulated as pie oharts. Sua.ary

statistica of the .ediana of the Nu.erical Rating Scale 101, Short-For.

McGill Pain Questionnaire (tr-eatsent one, five and ten, before trea.tllent

only) and pressure algolIeter readings (treat.ent one, five and ten,

before and after treatillent)were used to draw bar graphs.

Each questionnaire was discussed individually, and followed the

following fONlat: Wilcoxon Signed Rank Test for TENS, Wilcoxon Signed

Rank Test for Relief Pulse and lastly by the Mann-Whitney U-teat. Thia

fOMlat was also used for the objectilfe asses8llents. The level of

significance was set at a is 0.05 (Daniel 1987: 31-37; Oyater et al.

1987: 149.)
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Thus the confidence level is set at 95% ,.eaning that 95% of subjects

received an effect fro. the treat.ent (Oyster et al. 1987: 149).

4.2 CRITERIA fOR ADMISSIBILITY Of THE DATA

All questionnaires had to be co.pleted by the respective subjects and

all objective .easure.ents were recorded by the researcher. All data

obtained was then processed by the researcher.

4.3 NUMERICAL BATING SCALE 101 (APPENDIX f)

Table I

Wilcoxon Signed Rank Test for the TENS group: (n=15)

TREATMENTS z·VALUE p·VALUE

1 to 5 2.93987 0.00016
\

5 to 10 1.54919 0.06066

1 to 10 2.06559 0.01943

The null hypothesis for the treat.ents 1 to 5 is rejected therefore the

subjects ~proved.

The null hypothesis for the treat.ents 5 to 10 is accepted therefore the

subjects did not ~prove.

The null hypothesis for the treat.ents 1 to 10 is rejected therefore the

subjects ~proved.
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Table II

Wilcoxon Signed Bank Test for the Belief pulse group: (n=15)

TBEATMENTS z-VALUE p-VALUE

1 to 5 2.06559 0.01943

5 to 10 2.21880 0.00066

1 to 10 2.40535 0.00080

The null hypothesis for the treatment8 1 to 5 i8 rejected therefore the

subjects iEproved.

The null hypothesis for the treatrlent8 5 to 10 i& rejected therefore the

subjects improved.

The null hypothesis for the treat~ents 1 to 10 is rejected therefore the

subjects !sproved.

Table III

Mann-Whitney's U- Test for cOlffllparisonbetween Relief pulae and TENS

Group 8 : (0=30 )

TREATMENT I-VALUE p-VAI.UE

1 0.81144 0.20855

5 1.74714 0.04030

10 0.42951 . 0.21475 ..

The null hypothe8is for treat.ent 1 is accepted therefore their ie no

significant difference between the subject's .edian pain in both groups.

Hence the groups are coaparable.

The null hypotheeis for tr-eataerrt5 1e rejected therefore their is a

difference between the subject'e .edian pain between the two groupe.

The null hypothesis for the treat.ent 10 is accepted therefore their ie

no 8ignificant difference between the 8ubject'8 .edian pain in both

groupe. Hence the groupe are coaparable •
.'
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4,4 OSWESTRY LOW BACK pAIN DISABILITY QUESTIONNAIRE (APPENDIX E)

Table IV

Wilcoxon Signed Rank Test for the TENS group: (n=15)

TREATMENTS z-VAlUE p-VAlUE

1 to 5 1.76771 0.03854

5 to 10 1.80901 0.03522

1 to 10 1.80901 0.01761

The null hypothesis for the treat~ents 1 to 5 1s rejected therefore the

subjects ~proved.

The null hypothesis for the treat~ents 5 to 10 is rejected therefore the

subjects improved.

The null hypothesis for the treatlllents 1 to 10 18 rejected therefore the

subjects iEproved.

Tib1e V
Wilcoxon Signed Rank Test for the Relief pulse group: (0=15)

TREA 11IlENTS z-VAlUE p-VAlUE

1 to 5 1.44338 0.01445

5 to 10 2.21359 0.01342

1 to 10 3.3282 0.00043 ' .

The null hypothesis for treat_ents 1 to 5 is accepted therefore the

subjects did not iaprove.

The null hypothesis for the treat.ents 5 to 10 is rejected therefore the

subjects iaproved.

The null hypothesis for the treat.ents 1 to 10 is rejected therefore the

subjecte iaproved.
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Table VI

Maoo-Wbitoey's U-Test for cOMparison between the Belief pylse and TENS

groupe; (0=30)

TREATMENT z-VALUE p-VALUE

1 0.45871 0.32321

5 0.08376 0.46662

10 1.35866 0.08712
.

The null hypothesis for treat.ent 1 is accepted therefore their is no

significant difference between the subject's Badian pain in both groups.

Hence the groups are c~parable.

The null hypotheeis for treat~ent 5 i8 accepted therefore their il no

significant difference between the subject's median pain in both groupe.

Hence the groups are coaparable.

The null hypothesis for the treat.ent 10 is accepted therefore their is

no eigni ficant difference between the sub jeet' 8 lIIedian pain in both

groups. Hence the groupe are coeparable.

4n5 SHORT-FORM McGIll PAIN QUESTIONNAIRE

Table YU
Wilcoxon Signed Bank Test for the TENS group: (n=15)

TREATMENTS z-VALUE p-VAlUE _ .

- 1 to 5 3.4744 0.00002

5 to 10· 1.87083 0.03068

1 to 10 2.93987 0.01641

ihe null hypothesis Tor treat.enta , to :) la re) ecte<l therefore th4

subjecta iMproved.

The null hypothesis for the treatMents 5 to 10 is rejected therefore the

subjects iMproved.

The null hypothesis foro the tr-eataente 1 to 10 ia rejected therefore the

subjecta iMproved.
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Teble VIII

Wilcoxon Signed Bank Test for the Belief pulse group: (n=15)

TREATMENTS z-VALUE p-VALUE

1 to 5 1.87083 0.00306

5 to 10 2.7735 0.00027

1 to 10 2.58199 0.00049

The null hypothesis foil"'treatllDents 1 to 5 ie rejected therefore the

subjecte improved.

The null hypothes1s for the treatllents 5 to 10 1e rejected therefore the

eubjects ~proved.

The null hypothes1s for the treatsenta 1 to 10 1e rejected therefore the

eubjects !aproved.

Table IX

Mann -Whitney' s U -Teat for cOliparison between Belief pulse and TENS

groups: (n=30)

TREATMarT z-VAlUE p-VAlUE

1 0.72699 0.23361

5 0.41820 0.20910

10 0.31164 . 0.37165 - .

The null hypotheeie for treat.ent 1 ie accepted therefore there ie no

significant difference between the subject's .edian pain in both groupe.

Hence the groupe are ca.parable.

The null hypothesis for trea~ent 5 1e accepted therefore there ie no

significant difference between the subject'e .edian pain in both groups.

Hence the groups are ca.parable.

The null hypothesie for the treat.ent 10 is accepted therefore there ie

no significant difference between the subject's .edian pain in both

groups. Hence the groups are ca.parable.
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4,S PRESSURE ALGOMETER READINGS: BEfORE TREATMENT

Table X

Wilcoxon Signed Rank Teat for the TENS group: (n=15)

TREATMENTS z-VALUE p-VALUE

1 to 5 1.1094 0.13362

5 to 10 1.44338 0.07445

1 to 10 1.44338 0.00744

The null hypotheaie for treatl!lenta 1 to 5 18 accepted therefore the

eubjects did not t.prove.

The null hypotheeie for the treatments 5 to 10 i& accepted therefore the

subjecte did not improve.

The null hypothea1& for the treatments 1 to 10 18 accepted therefore the

subjecte did not ~prove.

Jable xl
Wilcoxon Signed Rank Test for the Relief Pulse group: (0=15)

TREATMENTS z-VALUE p-VAlUE

1 to 5 0.5541 0.28954

5 to 10 0.51639 0.30278

1 to 10 0.26726 . 0.39463 ..

The null hypothesis for treat.ente 1 to 5 ie accepted therefore the

subjecte did not i8prove.

The null hypotheeis for the treat.ente 5 to 10 is aocepted therefore the

subjecte did not i8prove.

The null hypotheeie for the treat.ente 1 to 10 ie accepted therefore the

eubjecte did not i8prove.
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Table XII

Mann-Whitney's U-Test for co'parison between Belief Pulse and TENS

group: (n=3O)

TBEATMENT z-VALUE p-VALUE

1 0.08383 0.46659

5 1.20676 0.11376

10 1.56117 0.05924

Ths null hypothes1s for treat.ent 1 1s accepted therefore there 1e no

significant difference between the subject's ~edian pain in both groupe.

Hence the groups are co.parable.

The null hypothesis for treat~ent 5 is accepted therefore there is no

significant difference between the subject's ~edian pain in both groups.

Hence the groups are cOlparable.

The null hypothesis for the treatment 10 is accepted therefore there ia

no aigni ficant difference between the sub j ect 'a lIledian pain 1n both

groupa. Hence the groupa are cOlparable.

-4 ft 7 PRESSURE ALGOMETER READINGS; AfTER TREATMENT

Table XIII

Wilcoxoo Signed Bank Test for the TENS group: (n=15)

TREATMENTS z-VALUE p-VALUE ...

1 to 5 0.28867 0.38641

5 to 10· 2.40535 0.00080

1 to 10 2.93987 0.00016

rne null h' othes1s for treat.ents 1 to 5 1S accepted therefore tneyp

subjects did not i.prove.

The null hypothesis for the tr-eatsente 5 to 10 18 rejected therefore the

subjects iaproved.

The null hypothesis for the treat.ents 1 to 10 is rejected therefore the

subjecte iaproved.
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Table XIV

Wilcoxon Signed Bank Test for the Belief pylse group: (n=15)

TREATMENTS z-VALUE p-VALUE

1 to 5 1.44338 0.01445
-

5 to 10 0.28861 0.38641

1 to 10 0 0.5

The null hypothesis for tr-eataerrte 1 to 5 is accepted therefore the

subjects did not improve.

The null hypothesis for the treat~ents 5 to 10 is accepted therefore the

subjects did not isprove.

The null hypothesis for the treatments 1 to 10 i8 accepted therefore the

subjects did not iaprove.

Table XV

Mann -Whitney I 8 U -Test for cOlpari80n between Relief Pulee and TENS

groups: (n=3O)

TREATIIlENT z-VALUE p-VALUE

1 0.43766 0.33081

5 1.60131 0.05464

10 1.91312 0.02420 ..

The null hypothesi8 for treat.ent 1 is accepted therefore there is no

significant difference between the subjeetls .edian pain in both groups.

Hence the groups are ca.parable.

The null hypothesis for treat.ent 5 is accepted therefore there is no

significant difference between the subjeetls .edian pain in both groups.

Hence the groups are co.parable.

The null hypothesi8 for the treat.ent 10 i8 rejected therefore there is

a difference between the subjeetls .edian pain between the two groups.
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4,8 GONIOMETER (BROM) READINGS - fORWARD flEXION: BEfORE TREATMENT

Table XVI

Wilcoxon Signed Rank Test for the TENS group: (n=15)

TREATMENTS z-VALUE p-VALUE

1 to 5 1.0323 0.15084

5 to 10 0.26726 0.39463

1 to 10 0.80178 0.21133

The null hypothesis for treati!llents1 to 5 i8 accepted therefore the

8ubject8 did not ~proYe.

The null hypothe8i8 for the treati!llent85 to 10 i8 accepted therefore the

8ubject8 did not iBprove.

The null hypothe8is for the treat!lllent81 to 10 i8 accepted therefore the

8ubjects did not improve.

Table XVII

Wilcoxon Signed Rank Test for the 8e1ief Pulse groyp: (n=15)

TREATMENTS z-VALUE p-VALUE

1 to 5 2.40535 0.00080

5 to 10 1.33631 0.09072

1 to 10 1.6641 0.04804 ' .

The null hypothe8i8 for treatlllent8 1 to 5 i8 rejected therefore the

subjects ~proved.

The null hypotheai.a for the treat.ent8 5 to 10 i8 rejected therefore the

8ubjects ~proved.

The null hypothe8i8 for the treatlllent81 to 10 i8 rejected therefore the

subjects iaproved.
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Table XVIII

Mann-Wbitney's U-Test for cOIparison between Belief Pulse and TENS

groups: (n=3O)

TBEATWiENT z-VALUE p-VALUE

1 1.16698 0.12160

5 0.58746 0.77844

10 0.45975 0.32284

The null hypothesis for treataent 1 is accepted therefore there i8 no

significant difference between the subject's ~edian pain in both groups.

Hence the groups are comparable.

The null hypothesis for treatment 5 is accepted therefore there i8 no
significant difference between the subject's ~edian pain in both groups.

Hence the groups are comparable.

The null hypothesis for the treat.ent 10 is accepted therefore there is

no signi ficant difference between the sub j eet' s lIedian pain in both

groups. Hence the groups are coaparable.

4,9 GONIOMETER (BROM) BEADINGS - fORMRD fLEXION: AfTER TREATMENT

Table XIX

Wilcoxon Signed Bank Test for the TENS group: (n=15)

TREATMENTS z-VALUE p-VAlUE ..

.' 1 to 5 2.06559 0.01943

5 to 10 1.44338 0.07445

1 to 10 0.51639 0.30278

-he null hypothesis for tr-eataerrte 1 to 5 ls rel ecteG tnerefore the

subjects t.proved.

The null hypothesis for the treat.ents 5 to 10 is accepted therefore the

subjects did not i.prove.

The null hypothesis for the treataente 1 to 10 1s accepted therefore the

subjects did not t.prove.
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Table XX

Wilcoxon Signed Bank Test for the Belief Pulse group: (n=15)

TREATMENTS z-VALUE p-VALUE

1 to 5 2.93987 0.00016

5 to 10 0.26726 0.39463

1 to 10 1.6641 0.04804

The null hypothesis for treataente 1 to 5 is rejected therefore the

subjects iaproved.

The null hypothesis for the treat~ents 5 to 10 is accepted therefore the

subjecte did not ~prove.

The null hypothesis for the treat.ents 1 to 10 1e rejected therefore the

subjects improved.

Table XXI
Mann-Wbitney'e U·Teet of for comparison between Relief Pulse and TENS.
groyps: (n=3O)

TREATMENT z-VALUE p-VAlUE

1 1.75086 0.03998

5 0.49950 0.30870

10 0.31482 . 0.37644 _.

The null hypothesis for tr-eataent 1 ie rej ected therefore there is a

difference between the subject's .edian pain between the two groupe.

The null hypothesie for treat.ent 5 is accepted therefore there ie no

significant difference between the subject'e .edian pain ln both groupe.

Hence the groupe are ca.parable.

The null hypotheeis for the treat.ent 10 is accepted therefore there is

no significant difference between the subject's .edian pain in both

groupe. Hence the grou~.s are cOilparahle.



37

4.10 GONIOMETER (BROM) READINGS - EXTENSION: BEFORE TREATMENT

Table XXII

Wilcoxon Signed Rank Test tor the TENS group: (n=15)

TREATMENTS z-VALUE p-VALUE

1 to 5 0.60302 0.27324

5 to 10 0.35355 0.36183

1 to 10 0.28867 0.38641

The null hypothesis for tr-eataerrta 1 to 5 ie accepted therefore the

subjeots did not iDprove.

The null hypothesis for the treatlllJents5 to 10 is accepted therefore the

subjects did not improve.

The null hypothesis for the treatments 1 to lOis accepted therefore the

subjects did not isprove.

Table XXIXX

Wilcoxon Signed Rank Test for the Relief pulse group: (n=15)

TREATMENTS z-VALUE p-VALUE

1 to 5 1.1094 0.13762

5 to 10 1.6641 0.04804

1 to 10 0.60302 0.27324 - .

The null hypothesls for treat.ents 1 to 5 ls accepted therefore the

subjects did not iaprove.

The null hypothesis for the treat.ents 5 to 10 ls rejected therefore the

subjects iaproved.

The null hypothesis for the treat.ents 1 to 10 ls accepted therefore the

subjects did not improve.
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Table XXIV

Mann-Wbitney's U-Test of for cOIparison between Relief pulse and TENS

groups: (n=3O)

TREATMENT z-VALUE p-VALUE

1 0.88361 0.18845

5 0.08548 0.46593

10 2.23556 0.01269

The null hypothesis for treatment 1 1s accepted therefore there ie no

signif1cant difference between the subject's ~edian pain in both groupe.

Hence the groupe are comparable.

The null hypothesis for treat~ent 5 is accepted therefore there 1e no

significant difference between the subject's ~edian pain in both groupe.

Hen~e the groups are comparable.

The null hypothesis for the treatment 10 is rejected therefore there is

a difference between the subject's .edian pain between the two groups.

4,11 GONIOMETER (BROM) READINGS - EXTENSION: AFTER TREATMENT

Table XXV

W1lcoxoo Signed Rank Teat for tbe TENS group: (n=15)

TREATMENTS z-VALUE p-VALUE

1 to 5 0.86602 0.19323 ..

5 to 10 0.80178 0.21133

1 to 10 0.31622 0.37591

The null hypothesis for tr-eatserrts 1 to 5 i8 accepted therefore the

subjects did not ~prove.

The null hypothesis for the treatments 5 to 10 is accepted therefore the

subjects did not iaprove.

The null hypothesis for the treataente 1 to 10 is accepted therefore the
.'

subjects did not t.prove.



39
Table XXVI

Wilcoxon Signed Bank Test for the Belief pulse group: (n=15)

TREATMENTS z-VALUE p-VALUE

1 to 5 0.26726 0.39463

5 to 10 0.31622 0.37591

1 to 10 0 0.5

The null hypotheeis for tr-eataents 1 to 5 ie accepted therefore the

subjecte did not improve.

The null hypotheeis for the treatments 5 to 10 i8 accepted therefore the

subjects did not !sprave.

The null hypothesis for the treatments 1 to 10 is accepted therefore the

subjects did not iaprove.

Table XXVII

Mann-Wbitney'e U-Teet of for calparison between Relief pylae and TENS

groupe: (n=3O)

TREATMENT z-VALUE p-VALUE

1 0.19141 0.42409

5 1.97175 0.02431

10 1.31526 0.09421 - .

The null hypothesis for treat.ent 1 is accepted therefore there ie no

significant difference between the subject'e .edian pain in both groupe.

Hence the groupe are ca.parable.

The null hypothesis for tr-eatserrt5 ie rejected therefore there is a

difference between the subject's .edian pain between the two groupe.

The null hypothesie for the treat.ent 10 ie accepted therefore there ie

no eignificant difference between the subject's .edian pain in both

groups. Hence the groups are ca.parable.
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4,12 GONIOMETER (BROM) READINGS, RIGHT ROTATION: BEFORE TREATMENT

Table XXVIII

Wilcoxon Signed Rank Test for the TENS group: (0=15)

TREATMENTS z-VALUE p-VALUE

1 to 5 0 0.5

5 to 10 0.35355 0.36183

1 to 10 0 0.5

The null hypothesis for treati!!lents1 to 5 18 accepted therefore the

subjects did not iaprove.

The null hypothesis for the treatBents 5 to 10 is accepted therefore the

subjects did not iaprove.

The null hypothesis for the treatments 1 to 10 i8 accepted therefore the

subjects did not improve.

Table XXIX

Wilcoxon Signed Rank Teat for the Relief pulse groyp: (n=15)

TREATMENTS I-VALUE p-VAlUE

1 to 5 2.58199 0.00049

5 to 10 1.1094 0.13362

1 to 10 2.58199 . 0.04911 ..

The null hypotheais for tr-eatserrts 1 to 5 is rejected therefore the

subjects ~proved.

The null hypothesis for the tr-eataerrta5 to 10 is accepted therefore the

subjects did not iaprove.

The null hypothesis for the treat.ents 1 to 10 is rejected therefore the

subjects iIIproved.
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Table XXX

Mann-Wbitneyls U-Test of for cOMparison between Relief pulse and TENS

groups: (n=3O)

TREATMENT z-VALUE p-VALUE

1 0 0.5

5 1.44455 0.07429

10 2.40378 0.00081

The null hypothesis for treatMent 1 is accepted therefore there i8 no

significant difference between the subject's .edian pain in both groupe.

Hence the groups are coaparable.

The null hypothesis for treat.ent 5 is accepted therefore there ia no

significant difference between the 8ubject's median pain in both groupe.

Hence the groups are cocparable.

The null hypothesis for the treat.ent 10 ie rejected therefore there i8

a difference between the subject'e Bedian pain between the two groupe.

4.13 GONIOMETER (BROM) READINGS - RIGHT ROTATION: AFTER TREATMENT

Table XXXI

Wilcoxoo Signed Rank Tsst for tb, TENS group: (0=15)

TREATMENTS z-VALUE p-VALUE

1 to 5 1.0328 . 0.15084 ..

5 to 10 0.26726 0.39463

1 to 10 0 0.5

The null hypothesie for treat.ente 1 to 5 ie accepted therefore the

subjecte did not ~prove.

The null hypothesis for the treat.ents 5 to 10 ie accepted therefore the

eubjecte did Dot iMprove.

The null hypotheeie fo~ the treataente 1 to 10 is accepted therefore the

subjecte did not iMprove.
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Table XXXII

Wilcoxon Signed Bank Test for the Belief pulse groyp: (n=15)

TREATYENTS z-VALUE p-VALUE

1 to 5 2.40535 0.00080

5 to 10 0.60302 0.27324

1 to 10 2.58199 0.00049

The null hypothesis for tr-eateerrts 1 to 5 is rejeoted therefore the

subjects improved.

The null hypothesis for the treataerrta 5 to lOis accepted therefore the

subjects did not iaprove.

The null hypothesis for the treat~ents 1 to 10 is rejeoted therefore the

subjeote ~proved.

Table XXXIII

Mann-Wbitney's U-Test of for oomparison between Belief pulse and TEMS

groups: (n=3O)

TBEATMENT z-VALUE p-VALUE

1 0.33565 0.36856

5 1.15002 0.12506

10 2.42195 0.00077 ..

The null hypothesis for treat.ent 1 is aooepted therefore there i8 no

signifioant differenoe between the subjeot's .edian pain in both groups.

Hence the groups are o08parable.

The null hypothesis for treat.ent 5 is aooepted therefore there 18 no

signifioant differenoe between the subjeot's .edian pain in both groups.

Henoe the groups are o08parable.

The null hypothesis for the treat.ent 10 is rejeoted therefore there is

a differenoe between the subjeot's .edian pain between the two groupe.
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4,14 GONIOMETER (BROM) READINGS - LEFT ROTATION: BEFORE TREATMENT

Table XXXIV

Wilcoxon Signed Rank Test for the TENS group: (n=15)

TREATMENTS z-VALUE p-VALUE

1 to 5 0.26726 0.39463

5 to 10 1.33333 0.09121

1 to 10 0.28867 0.38641

The null hypothesis for treatments 1 to 5 18 accepted therefore the

subjects did not improve.

The null hypothesis for the treat.ents 5 to 10 is accepted therefore the

subjects did not improve.

The null hypothesis for the treatments 1 to 10 is accepted therefore the

subjects did not improve.

Table XXXV

Wilcoxon Signed Rank Test for the Belief pulse group: (n=15)

TBEATMENTS z-VALUE p-VAlUE

1 to 5 1.54911 0.06066

5 to 10 0.66666 0.25249

1 to 10 1.0328 0.15084 - .

The null hypothesis for treatllents 1 to 5 is accepted therefore the

subjects did not i8prove.

The null hypothesis for the tr-eataente 5 to 10 is accepted therefore the

subjects did not illprove.

The null hypothesis for the treatllents 1 to 10 is accepted therefore the

subjects did not iaprove.
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Table XXXVI

Mann-Wbitney's U-Test of for cOIparison between Belief pulse and TENS

groups: (n=30)

TREATMENT z-VALUE p-VALUE

1 0.98086 0.16332

5 1.46899 0.07091

10 2.77483 0.00027

Ths null hypothesis for treat~ent 1 1s accepted therefore there ie no

eignificant difference between the subject's .edien pain in both groupe.

Hence the groupe are coaparable.

The null hypothesis for treatment 5 is accepted therefore there i8 no

eignificant difference between the subject's ~edian pain in both groupe.

Hencs the groupe are cOilparable.

The null hypothesis for the treatment 10 is rejected therefore there is

a difference between the subject's &edian pain between the two groups.

4.15 GONIOMETER (BROM) READINGS - LEFT ROTATION: AFTER TREATMENT

Table XXXVII

Wilcoxon Signed Bank Teat for the TENS group: (n=15)

TfiEATMENTS z-VALUE p-VALUE

1 to 5 0 0.5 ..

5 to 10 1.0194 0.13362

1 to 10 0.28867 0.38641

The null hypothesis for tr-eatsente 1 to 5 is accepted therefore the

subjects did not iaprove.

The null hypothesis for the tr-eataente 5 to lOis accepted therefore the

subjects did not t.prove.

The null hypothesis for. the treatserrte 1 to 10 is accepted therefore the

subjects did not ilprove.
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Table XXXVII I

Wilcoxon Signed Rank Test for the Relief Pulse group: (n=15)

TREATMENTS z-VALUE p-VALUE

1 to 5 1.33631 0.09072

5 to 10 0 0.5

1 to 10 1.54919 0.06066

The null hypothesis for tr-eataents 1 to 5 i8 aooepted therefore the

subjeots did not improve.

The null hYlPothesis for the treatllents 5 to 10 is accepted therefore the

subjeote did not 1eprove.

The null hypothesis for the treatllenta 1 to 10 18 accepted therefore the

subjeots did not ~prove.

Table XXXIX

Mann-Wbitney's U-Teet of for cOMparison between Belief pulee and TENS
groups; (n=3O)

TREATMENT z-VALUE p-VALUE

1 0.16775 0.43338

5 2.37056 0.00088

10 3.02572' 0.00012 .'

The null hypothesis for treat.ent 1 is acoepted therefore there is no

significant differenoe between the subject's .edian pain in both groups.

Hence the groups are co.parable.

The null hypothesis for treat.ent 5 is rej ected therefore there is a

differenoe between the subject's .edian pain between the two groupe.

The null hypothesis for the treat.ent 10 is rejeoted therefore there ie

a differenoe between the subject's .edian pain between the two groups.
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4.16 GONIOMETER (BROM) BEADINGS - LEFT LATEBAL FLEXION; BEFORE TREATMENT

Table XL

Wilcoxon Signed Bank Test for the TENS group: (0=15)

TREATMENTS z-VALUE p-VALUE

1 to 5 1.4433S 0.07445

5 to 10 2.26779 0.01167

1 to 10 2.84605 0.00022

The null hypotheais for treatlJenta 1 to 5 is accepted therefore the

subjects did not improve.

The null hypotheais for the treat.ents 5 to 10 is rejected therefore the

subjects ~proved.

The null hypothesis for the treataente 1 to 10 i8 rejected therefore the

subjects iEproved.

Table XLI

Wilcoxon Signed Bank Test for the Belief Pulse group: (n=15)

TREATMENTS z-VALUE p-VAlUE

1 to 5 1.6641 0.04804

5 to 10 0.35355 0.36183

1 to 10 1.1094 0.13362 ..

The null hypothesis for treat.ents 1 to 5 ia rejected therefore the

subjects iEproved.

The null hypothesis for the treat.ents 5 to 10 is accepted therefore the

subjects did not iEprove.

The null hypothesis for the treat.ents 1 to 10 is accepted therefore the

subjects did not ~prove.
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Table XLII

Mann-WbitneyJ8 U-Te8t Qf fQr cQ.pari8Qn between Belief pulse and TENS

grQups: (n=3O)

TREATMENT z-VALUE p-VALUE

1 0.54174 0.32572

5 1.79582 0.03626

10 0.38211 0.35118

The null hypotheeis fQr treat.ent 1 is accep~d therefQre there ie no

significant difference between the eubject's ~edian pain in both groupe.

Hence the grou~s are c~parable.

The null hypothesis for tr-eataent 5 is rejected therefore there is Bl

difference between the 8ubjectJs iledian pain between the two groupe.

The null hypothesis for the treatilent 10 is accepted therefore there ie

no 8ignificant difference between the eubject Je Bedian pain in both

groups. Hence the groups are cooparable.

<4.17 GONIOMETER (BRW) READINGS - LEFT LATERAL FLEXION: AFTER TREATMENT

Table XLIII

Wilcoxon Signed Rank Test for tbe TENS groyp: (n=15)

TREATMENTS z-VALUE p-VALUE

1 to 5 1.20605 0.11389 ..

5 to 10 0 0.5

1 to 10 1.1094 0.13362

The null hypothesis for treat.ents 1 to 5 is accepted therefore the

subjecte did not ilprove.

The null hypothesis for the treat.ente 5 to 10 ie accepted therefore the

subjecte did not ilprove.

The null hypotheeis for the treat.ents 1 to 10 is accepted therefore the

subjects did not iMprove.
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Table XLIV

Wilcoxon Signed Bank Test for the Belief pylse grQup: (n=15)

TREATMENTS z-VALUE p-VALUE

1 to 5 2.2188 0.01325

5 to 10 1.1094 0.13362

1 to 10 1.87083 0.03068

The null hypothesis for treatments 1 to 5 is rejected therefore the

subjects ~proved.

The null hypothesis for the treateent8 5 to 10 is accepted therefore the

subjects did not iaprove.

The null hypothesis for the tr-eatsents 1 to 10 ls rejected therefore the

subjects improved.

Table XLV

Mann-Wbitney's U-Test of for COIparison between Belief Pulse and TEKS

grQups: (n=3O)

TREATMENT z-VALUE p-VAlUE

1 0.42236 0.33637

5 0.95977 0.16858

10 0.56050 0.28256 .-

The null hypothesis for treat.ent 1 is accepted therefore there i8 no

significant difference between the subject's .edian pain in both groups.

Hence the groups are ca.parable.

The null hypothesis for treat.ent 5 is accepted therefore there is no

significant difference between the subject's .edian pain in both groups.

Hence the groups are ca.parable.

The null hypothesis fQr the treat.ent 10 is accepted therefore there is

no aigni ficant difference between the aub j ect' s .edian pain in both

groups. Hence the groups are ca.parable.
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4,18 GONIOMETER (BROM) BEADINGS - BIGHT LATERAL FLEXION: BEFORE

TBEATMENT

Table XLVI

Wilcoxon Signed Bank Teet for the TENS grQup: (n=15)

TREATIIIENTS z-VALUE p-VALUE

1 to 5 1.6641 0.04804

5 to 10 2.02073 0.02168

1 to 10 3.3282 0.00004

The null hypotheeie for tr-eataente 1 to 5 1e rejected therefore the

subjects improved.

The null hypothesie for the treat.ente 5 to 10 is rejected therefore the

subjects isproved.

Th, null hypothesis for the treatments 1 to 10 is rejected therefore the

subjecte improved.

Table XLVII

Wilcoxon Signed Rank Test for the Belief Pulse group: (n=15)

TREATMENTS z-VALUE p-VALUE

1 to 5 1.44338 0.07445

5 to 10 2.41209 0.00079 - .
1 to 10 3.01511 0.01284

The null hypothesis for tr-eataente 1 to 5 is accepted therefore the

subjects did not t.prove.

The null hypothesis for the treat.ents 5 to 10 is rejected therefore the

subjects t.proved.

The null hypothe8is for the treat.ents 1 to 10 is rejected therefore the

subjects t.proved.
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Table XLYII I

Mann-Wbitney's U-Test of for cOIparison between Belief Pulse and TENS

groups: (n=3O)

TREATMENT z-VALUE p-VALUE

1 0.82169 0.20562

5 1.61527 0.05312

10 0.84865 0.19803

The null hypothesis for treat.ent 1 is accepted therefore there i8 no

significant difference between the subject's ~edian pain in both groups.

Hence the groupe are coaparable.

The null hypothesis for treat~ent 5 is accepted therefore there is no

significant difference between the subject's Bedian pain in both groups.

Hence the groups are comparable.

The null hypothesis for the treat.ent 10 is accepted therefore there is

no significant difference between the subject IS lIedian pain in both

groups. Hence the groups are cOEparable.

41• 19 GONIOMETER (BRCIf) BEADINGS - RIGHT lATERAL FLEXION: AfTER fflfAIMEHT

Table XLIX

Wllcoxon Signed Rank Test for the TENS group: (n=15)

TREATMENTS z-VAl~E p-VAlUE ...

: 1 to 5 1.1094 0.13362

5 to 10 0.28867 0.38641

1 to 10 1.87083 0.03068

rne nur; nl cmears for tr-eataente 1 to e lS acc ted tnerefore tneyp ep

subjects did not ~prove.

The null hypothesis for the treat.ents 5 to 10 is accepted therefore the

subjects did not ~prove.

The null hypothesis for the treatlents 1 to 10 is rejected therefore the

subjects ilproved.
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Table L

Wilcoxon Signed Bank Test for the Belief pulse group: (n=15)

TREATMENTS z-VALUE p-VALUE

1 to 5 0.80178 0.21133

5 to 10 0.94868 0.17139

1 to 10 1.6641 0.04804

The null hypothesis for tr-eatserrta 1 to 5 is accepted therefore the

subjects did not iaprove.

The null hypothesis for the treatlllents5 to 10 is accepted therefore the

subjecte did not improve.

The null hypothesis for the treat~ents 1 to 10 i8 rejected therefore the

subjects improved.

Table LI

Mann- Whitney' s U- Test for cOMparison between Belief pulae and TENS

groups; (n=3O)

TREATMENT z-VAlUE p-VAlUE

1 0.34467 0.36516

5 1.75431 0.03968

10 0 0.5 - .

The null hypothesis for treat.ent 1 is accepted therefore there ia no

significant difference between the subject's .edian pain in both groups.

Hence the groups are ca.parable.

The null hypothesis for treat.ent 5 is rejected therefore there i8 a

difference between the subject's .edian pain between the two groups.

The null hypothesis for the treat.ent 10 1s accepted therefore there 1s

no significant difference between the subject' e .edian pain in both

groups. Hence the groups are co.parable.
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4.20 BAR CHARTS

Bar charts were drawn using the medians of the TENS and Relief Pulse

groups. The median is the most sensitive .easurement for this sample

size (Worku, Personal coeaurucat Icn 1996). ·Consultation 1 was the first

treat~ent, consultation 2 was the fifth treatment and consultation 3 was

the tenth treateent.

Graph I

Comparison with respect to NBS 101 (Appendix E)
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Both groups improved progressively, although the TENS group showed a

Rlore rapid rate of improvement.
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Comparison with respect to McGill Questionnaire (Appendix Ol
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Both groups iaproved, although the TENS group showed .ore rapid rate of

~prove.ent between treat.enta 1 and 5, where aa the Relief Pulse group

showed .ore iaprove.ent at the end of the treat.ent ( trea~ents 5 to

10).
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Graph III

CoIparisoo with respect to AlgQleter
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The readings for the Relief Pulse group decreased, but for the TENS

group, a .ild ~proveEent could be eeen.
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4.21 pIE CHARTS

Graph lY

Gender distribution for the Belief pulse group

Thia chart ahowa that the there were far Bore feBalea than malea 1n the

Relief Pulse group.

Graph V
Gender distribution for the TENS groyp
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This chart showa that there were relatively the SaBe number of fe.alea

and .alee in the TENS Group.

Graph VI

Age distribution for the Belief pulse group
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This chart shows that the there were relatively few subjects that were

below the age of 40 years old.

A .ajority of subjects were between 60 to 69 years old in the Relief

Pulse group.

Graph VII

Age di8tribution for the TENS group

GO lo 30 Vllsrs I\\\W\\\\\\\'~\~
3

20 to 29 VuerIf
o

"(O lo 79 'r&Drs
1

40 lO 41) VOOrs
:7.

Thi8 chart show8 that there were relatively few subjects over the age of

40 yeae8 old. A .ajoeity of subjects were between 20 and 29 year8 of age

in the TENS group.

GrSDh yUI

Diagn08is distribution for the Relief Pulse group
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This chart shows that: the .ost cOll.on diagnosia in the Relief Pulae

group waa Sacro-iliac ayndro.e with a conco.itant Lu.bar facet ayndro.e.
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Graph IX

Diagnosis distribution for the TENS groyp
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Thie chart ehows thet the ~ost cOl~on diagnoeie 1n the TENS group was

also Sacroailiac syndroae with a concoaitant lumber facet syndroae.

U2CQNClUSlOH_

lhis chapter hee presented the results obtained from the collected data.

The discussion, interpretation and il!lJplicetionaof theae result8 are

discussed in chapter 5.
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CHAPTER 5

DISCUSSION

5. 1 INIEBPBETAIIotL

Each subject was astessed subjectively and objectively. The subjective

aeseSeEent wee by Beane of questionnaires. It:wse found with reepeot to

the Nuaerical Rating Scale 101 questionnaire (Appendix F) which _easured

pain inteneity that the TENS group's pain intensity decreased rapidly at

the beginning of the study (between treatmente one and five) but at tllte

latter stagee, no further ~prove.ent could bG found. They did reepond

f~vourably (pain intensity decreased) overall (Table I).

In contraet it wae found that the Relief Pulee group'e pain intensity

decreased statistically throughout the entire dlUlrationof the study

(Table II).

In cOEparing the 8tati8tical result8 frollboth groupe, it was found that

both groupe pain intensities were statiatically ai.11ar at the beginning

and at the end of the study (Table III). Thie euggeete that both groups

reeponded favourably to treat.ent (pain intensity deoreaeed) but that

the TENS group's favourable response wae Eore rapid than that of the

Relief Pulee group (Tables 1-111). This trend wae reinforced clinioally

by looking at the bar chart (Graph I) which also showed that both groups

iaproved progressively although the TENS group showed a .ore rapid rate

of iIIprovellent.

The OSW8stry low Back Pain Disability Queetionnaire (Appendix E) whioh

.eaeured the eubject's disability, ehowed that the TENS group's

disability iIIproved throughout the duration of the study (Table IV). The

Relief Pulse group's disability did not illproveat the beginning of the

study, however it di~ illprove during the latter stage of the etudy

(between treat.ente five to ten) (Table V).
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In coaparing the two groups it was found that statistically both groupe

were siailar during the duration of the study (Table VI). This suggests

there is no statically significant difference between the two groups,

and hence both treat.ents have the salle effect with regards to

disability.

The Short-form McGill Pain questionnaire (Appendix G) which lIeasured the

quantitive profile of pain revealed that the TENS group illproved

(quantative reduction in pain) during the entire duration of the study

(between treatments one to ten) (Table VII). The Relief Pulse group also

improved (quantitive reduction in pain) during' the duration of the study

(Table VIII). In coeparing the two groupe it was found that

statistically both groups were similar during the duration of the etudy

(Table IX). This suggests there is no statically significant difference

between the two groups and hence both treat~ent8 have the same effect

with regarde to the quantative profile of pain. By looking at the bar

chart (Graph II) it showed that clinically there was a Eore rapid rate

of improvelDent by the TENS group but overall both groups responded

favourably to treat.ent.

Analysing the subjects objectively wae accollplished by lIeans of a

pressure algo~eter (Appendix H) which measured the subjects pain

tolerance. It revealed that the readings which were taken before

treat~ents (one, five and ten) that the TENS group (Table X) and the

Relief Pulse group's readings (Table XI) did not improve statistically

throughout the study. There was also no statietical difference found

when co.paring the two groupe (Table XII). However when looking at the

readinge which were taken after treat.ente one, five and ten it was

found that the TENS group's pain tolerance increaeed during the latter

etages of the study (Table XIII) whereae the Relief Pulse groupe

readings did not illprove (Table XIV). When cOllparing the two groups it

was found that the TENS group illproved (pain tolerance) 1I0re than the

relief pulse group (Table XV). This was confiraed clinically by the bar

chart (Graph III), which showed that the Relief Pulse groupe readings

decreased, and the TENS group had a lIild iIIprovellent.This suggests that
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This suggests that the TENS wavefor. wa~ 1I0re effective in increasing

the patients pain tolerance levels.

The other objective assess.ent was taken by lIeans of a BROM gonio.eter

which .easured the subjects range of aotion in degrees (Appendix I). The

goni08eter readings which were taken for forv,~rd flexion before

treat.ents one, five and ten revealed that the TENS group's readings did

not illprove statistically (Table XVI) whereas the Relief Pulse group's

readings iEproved throughout the entire study (Table XVII). When

comlparing the two groups it was found that there waa no statiatical

difference between the two groups throughout the study (Table XVIII).

When the readings which ware taken after the relevant treatfaente wae

analyzed it wae found that the TENS group' a readings, and hence their

degree of forward flexion, iDproved during the early stages of the

study. The readings however did not improve statistically over the

entire study, this suggests that the readinga decreased between

treataents five and ten (Table XIX). The Relief pulse group's readings

aproved between treatllents one and five but these readings did not

decrease over the latter stages of the stud~ and hence there was

improvement noted statistically between treat_ents one and ten (Table

XX). When co.paring the two groups it was found that there was only a

statistical difference at the beginning (treatlllentone) of the study

(Table XXI). This iIIplies that Relief Pulse is 1I0re beneficial than TENS

in increasing the degree of forward flexion.

The goniOileter readings for extension range of 1I0tion which were taken

before treat.ents one, five and ten show that the TENS group did not

iaprove statistically during the study (Table XXII). The Relief Pulse

group however showed iIIprove.ent during the latter stage of the study

(between treat.ent five and ten), but no iIIprove.ent was noted for this

group over the duration of the study (Table XXIII). When cOlIparing the

two groups it was noted that for the last consultation (treat.ent ten)

there was a statistical difference found between the two groups (Table

XXIV) .
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The .easuresents which were taken after those consultations showed that

the TENSgroup's readings did not ï.prove during the study (Table XXV).

The Relief Pulse group alao did not i.prove during the atudy (Table

XXVI). When COlI paring the two groupa it wae noted that there wae no

statistical difference found at the beginning or the end of the study
(Table XXVII).

The goniOlleter readinge of right rotation whioh were taken before

trsa'b!lenta one, five and ten reveued thslt the TIENSgroupe right

rotation did not aprove during the study (Table XXVIII). The Relief

Pulse group's right rotation iIIproved at the beginning of the stud" i.e.

between treatllents one and five, as well a8 overall (Table XXliX). In

cOl!!lparingthe two groupe it wae found that there wae at auti8tical

difference between the two groups at the end (treat!lent ten) of the

study (Table XXX). These trends were a190 found in the extension

readings whioh were taken after the treat.ente (Tables XXXI;XXXIIand

XXXIII). These readings euggeet that the Relief Pulse wavefors ia .ore

effeotive in increasing and iRproving right rotation in subjeote.

The goniOlieter readings of left rotation whioh _re taken before

treatllente one, five and ten revealed that the TIENSgroup did not

aprove during the study (Table XXXIV). The Relief pulse group's

readings did aleo not apr-ove during the study (Table XXXV)• In

oOilparing the two groupe however it was found that there wae a

statistioal difference on the last treat.ent (Table XXXVI).Théée trends
were aleo noted in the readinge whioh were taken after the relevant

treat.ents (Tables XXXVIIand XXXVIII), however in ooaparing these two

groupe it wae found that there were statistioal differencel found at

treat.ents five and ten.

The goniOileter readings of left lateral flexion whioh were taken before

treat.ents one, five and ten revealed that the TENSgroup's readings

iIIproved over the latter portion of the study aa well aa overall (Table
XL). The Relief Pulse group's readings t.proved at the beginning of the

atudy but not overall (Table XLI), this suggests that although the
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readings isproved at the beginning of the study, they decreased during

the latter etages of the study. There wae however no atatiatical

difference found between the groupe at the beginning and at the end of

the etudy (Table XLII). The readinge which were taken after the relevant

treatlllenteahowed the TENS group' a readinga did not illprove during the

study (Table XLIII). The Relief Pulae group showed iaproveaent at thv

beginning cf the atudy 8e well ae overall (Table XLIV).

There wae however no statietical difference found between the two groupe

throughout the etudy.

The readinge which were taken of right lateral flexion which were taken

befors trsllmsnta OM, five and tsn ahewed that the TENS groupie

rsadinge improved throughout ths study (Table XLVI). The Relief Pule®

group showed improve.ent at the latter atagee of the etudy 81e well aG

overall (Table XLVII). There _s no stat1etical diffell'êooefound between

the.two groupe throughout the study. The readings which were taken after

the relevant trea'tllenterevealed that both tlhe TENS and Relief Pulee

groupe iIIproved overall during the etudy (Tablee XLIX and l). By

coaparing the two groupe the SeEe trend was noticed, in that there wae

no etatietical difference between the two groupe. Thie auggeets that

both wavefoll"'lBeare effective in ilBplI"ovingright lateral flexion in

eubjecte, with no waveforE being superior to the other (Table LI).

In looking at the gender dietribution of the Relief pulee (Graph IV) and
..

TENS group (Graph V), one can eee that the 13.3% of the Relief Pulae

group coneieted of fe.alee, whereas only. 46.6% of the TENS group ware

feaale. With theee percentage differencee occurring between the groupe

it ie likely that a diecrepanciee in the readinge aay be due thb

iIIbalance of gender dietribution between the two groupa, ae it haa been

ehown that aalea have higher pain and aensory threehold levele (Johneon

et al. 1991b).

Aa far ae the age distribution was concerned it wae noted that 53.3% of

the patienta in the relief Pulae group were between the agee of 60 and

80 (Graph VI).
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In the TENS group 40% of the subjects were between the ages of 20 and 29

(Graph VII). These age discrepancies between the two groups could

influence the results, as anger and frustration are often present in

patients which suffer froM chronic pain. Elderly patients are _ore

likely to underreport pain, as they ~erceive their pain as a nOnlal part

of ageing (Hell!!le& Katz 1993). Johnson et al. (1991b) showed that a
subjects age as well as their chronicity of pain did not alter the

benefits which are derived from TENS treat.ent.

The diagnosis distribution between the two groups was relatively equal

as the 53% of the Relief Pulse group suffered froo a cOllbination of

sacro-iliac and lu=bar facet syndr~e. It was also noted that only the

Relief Pulse group had a subject who suffered frofEilMaigne's syndrolle

(Graph VIII). 46.6% of the TENS group suffered from sacro-iliac syndrO@e

(Graph IX). This suggests that alBost no discrepancies in the outcome of

the two groups should be as a result of the different syndrOGes which

were treated.

5.2 ARGUMENT

Many feel that electrotherapy is nothing IlilOU than placebo treatment

(Deyo et ala 1990b; Marchand et al~ 1993; Meyler et alA 1994). However

variables which interfere with a clear cOlilBparisonof TENS studies

include: aetiology of pain, chronicity of pain, types of electrodes,

electrode placellilentsand frequency of treat.ent and evaluation Methods

(Sotoaky & Lindsay 1991). As can be seen in this research, the author

has atteapted to eliEinate all these variables. Unfortunately no

infoMIation could be found of TENS effectiveness at 150 Hz, this was.

done to equate the frequency to that of Relief Pulse.

It is possible that the positive effects of the chiropractic adjust.ent

although unifonlly given to both groups, was sufficient to _ask or

.inillize the effect of both fOnls of electrotherapy, as it has been

shown that aarupuï.at ton is a very effective fOnl of tr-eataent in

treating low back which i8 .echanical in origin (Barr 1990; Fry_oyer

1991: 1587).
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Koes et al. (1993) showed that .anual therapy in the fora of

aarupul at ion was far superior to physiotherapy (electrotherapy) in

reducing patients' perceived pain, and was especially evident in

patients younger than 40 years of age.

It was noted in an experiJIent using rats that the analgesic effect

reached a statistically significant level after five to ten .inutes of

TENS, however the ~aximu. analgesic effect appeared thirty .inutes after

onset of the TENSunit (Wanget al. 1992). Johnson et alp (1991a) found

that only 30% of patients received TENSanalgesia im.ediately, whereas

75% of patients received TENS analgesia within half an hour, it is

therefore possible that in this study (conducted at Technikon Natal),

only 30% of the subjects tested attained TENS analgesia. Hence a

negative result ~ay have occurred as a result of the treat.ent duration

(10 minutes in this study) being inadequate (Deyo et a1~ 1990b).

Although in this study there was a difference in the iIlale-felililale

distribution percentages in each group, it was noted by Johnson et al,

(1991b) that flales were found to have a significantly higher sensory

threshold than felllales. And it was also noted that males utilized a

significantly higher therapy level than felillales (Johnson et al. 1991b),

this lIlay be the reason that the TENSgroup (46.6% fe_ale) in thia study

had a higher pain tolerance threshold than that of the Relief Pulse

group (73.3% f88ale). However, it haa been shown that .en did not attain

greater benefits frOi TENSthan wo_en, aa Eeasured using visual analogue

scale (Johnson et al. 1991a). This Bay explain the reason for the

difference in pain tolerance and no difference in pain intensities

between the two groups during this study.

It is possible that both devices are largely placebo and therefore no

difference could be found between the groups. [)eyo et al. (1990b)

reports that negative results _ay occur if patients were unlikely to

respond to the treat.ent protocol. It is possible that the outcoae

.easures were too unresponsive to detect clinically iIIlportant

differences (Deyo et al. 1990b).

The results show that: hypothesis one and two were supported as both

groups did iIIlprove statistically, however hypothesis three was not
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supported as one group did not show a significant statistical difference

over the other.

These results ~ply that if s practitioner wishes to use either Relief

Pulse or Transcutaneous Electrical Nerve St18ulation in coebination with

a chiropractic lu.bsr roll adjust.ent that he or ahe will be have peace

of Bind that both electrical WBvefonis have identical benefit for the

patient.

Thia atudy ia the only study, to the author's knowledge, that could be

found in which two therapeutic electrical _vefoNlG delivered by two

different unita in coebination with a chiropraotic adjuetBent could be

found.

5,.SSfIECULAIltOO!

Altho~@h Objeotive a8ses~ente were carried out on each treatBent, only

the infolMIDationwhich correlated to the subjective aeeG8Uent datee were .

utililed by the reeearcher i.e. eubjeotive aeeee.ente on treatllente

one, five and ten. (Oyster at ale 1987: 127-133; Worku 1996, personal

c06~unication). If the researcher had unlimited funding and tiEe, then

a direct cOIparison of all Bakes and Bodels of electrotherapy devices,

with placebo units would have been teeted with and without the

intervention of a chiropractic adjust.ent.
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CHAPTER 6

CONCLUSIONS AND RECOMMENDATIONS

No other studies, to the author's knowledge, have evaluated the effect

of the conbination of chiropractic ~anipulation and two differing

waveform devices.

This study concluded that neither wavefor~ proved to be aore effective

than the other in treating patients with 6echanical low back pain. When

looking at the way each patient perceived his or her pain (subjective

assesseents) it beca.e evident that both groups improved equally. Thie

ieplies that both devices benefit the patient equally, thie beneficial

effect Bay be largely due to placebo (Deyo et alA 1990b). The objective

asseS8Eents yielded sOGe interesting results though, in so far ae that

TENS proved Bore beneficial in increasing the pain tolerance, yet this

could be explained by the fact that aales (greater nUEber in TENS group)

show higher sensory and pain threshold levels (Jo~son et al. 1991b).

Nei ther waveforIIl proved sere beneficial than the other in teNle of

increasing the subjecte low back range of aotion.

It is possible that 8uch results that were obtained were obscured by the

fact that spinal lIanipulation was prefor_ed. FurtheNlore the spinal

manipulation wae perfoNled by the researcher and at the start of the

study was less proficient in perforaing this, yet at the end of the

study had more than a year's internship experience, with this in Bind

patients who volunteered in 1995 did not receive as a proficient

.anipulation than those volunteering in 1996. Hence it could be said

that there was no equal or standardized level of .anipulation. For this

reason it is reco ••ended that a study be conducted utilizing these

wavefoMis without the addition of spinal .anipulation therapy. It is

also recOIl.ended that the age distribution of the study be lillited to a

8IIaller sa.pIe size, the reason being that geriatric patients with
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chronic pain usually underreport their pain (Helae & Katz 1993).

Although both groups had relatively the ea.e distribution of pain

syndroaes it is recoa.ended that a future atudy be li.ited to only one

type of syndroae. It alao beca.e increaaing evident to the author that

a Iluch larger aaaple aize ahould be used in future to adequately

statistically an£1yze the differences that occurred. It i8 a180

recCBaended that the Ilean,Bedian and mode be utilized in statiatically

analyelng this data (Oyster fit al. 1987: 141-144). This study wae aleo

not blinded ae the researcher was aware of the devices, it ie therefore

recCl~ended that a blinded trial be ueed in future (Deyo et ala 1990b).

It ia aleo recollllilendedthat a longer 'treatl!!lentduration of

electrotherapy be utilised (Dayo at ale 1990b). As this etudy was (to

the author'e knowledge) the first tige two electrotherapy wavefonls have

been coepared, there is no data available to compare to other studies,

and the results show no superior benefit of one wavefo~ over the other,

any effect ~ay have been due to placebo, it 1s for this reason that the

author recolllllendsthat this atudy be repeeted but with additional

placebO 'units.
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Appendix A

IIClQ!IlSON NATAL CHI80PMc-rIC PAX CLWC:

WI RISTOU

1'11•• :_~ ..

Sex: __ -=_ Occupacion:

ExaftliwaCiOD:
PrevioWi: TN

Otber
CUn.mt: TIl

otiIu'

CUXTeDt: 'fil
O~&'

c::urt:eDt: 'HI
0tlMI1'

Xoray Stud.ielil:
I?revioWB: TH

OtMr
Clinical pach. lab.:

PrevioWil: TN
Other

c:aa•• eatua:
PTT: CoDc11tioaal: Signed. off:



Int'rn" c••• hi.tory

1. Source of history:

2. Chief compl.int: (patient's own wor48)

Duration

"lieviDg factor.

Aa.oeiated S , S

PreviOWI OCCUZTeDCU



6. Currene healeh seaeu. and life-atyl.:
Allergies

Immunizaeion.

Screening eests

Environmental hazard.
(home. scheol. work)

Safety measUX'ell\l
(seat belts, condoms)

Sleep pattema

Tobacco

Alcohol

7. Pamily history:
Immediate family:

Age
Health
Cause of death
DM
Heart disease
TB
KBP
Stroke
UdDey cU.e.a.
CA
Arthriti.
Arlaeaia
Headache.
Thyroid cU •• a.e
Epilep.y
HeDtal illne ••
Al cohol i••
Drug addictioza
Other



Genital

V••cular

Mullcu];oakeletal

Neurologic:

HaelNil.tologic:



Appendix B

REGIONAL EXAMINATION - LQ~-»ACK

Mill CJ L '~; S 1 I;n
posture
skin
muscle tone
spinous p~rcu~zion
Schober'z test (6cm)
Treadmill
?.O.t1.

/ p~inles~ limjt~tion
// painful limit3tion

,

Flexion lScm from floor.

Extension 300

R. Lat flex 3So Fingers to knees
L. Lat flex 3So IV 00 IV

R. rot. 300

L. rot. 300

rhythm
on toes (or while standing)
on herl~ (or while standing)
half-~qll?lt on one leg.

Hotj Q!L~~lR..~tjon:.
~~~ro-iliacs (~pc below for findjngz)

Pos t. ur e
Dermatomas:

Tli.
LI
L2
L3
L4
LS'
S1
S2.
5.'3



Reflexes:
patellar
Achilles
medial hamstring

Reflexes: myotomes:
hip flex
hip int rot
hip ext rot
knee ext
knee flex
hip abd
hip add
ankle dorsiflex
ankle plantar flex
ankle eversion
ankle inversion
ext. hallucis long.

L. R.

tripod
Kemp's

MOTION PALPATION:

: Jt.play:
I·

L~ft Right : Jt.play;

LFI ARIPR :Fle: Ext: LF UR :PR :Pla: Lili, '1'10', Tll'
'1'121, LI I

,
L2 ,

, L3 I

L4
LS

U L SI U L

Supine:

skin, hair, nails
observe abdomen
fasciculations
abdominal reflexes
auscultate abaomen/groin
palpate abdomen/groin
pulses (abd/ext)
SLR

.Braggard's
bowstring
sciatic notch
planter reflex
circumference (thigh. calf)



leg length:
actual
apparent

Patrick FABER
Gaenslen's
gluteus max stretch
hip medial rotation
psoaa test
ThomasVtest:

hip joint
rectus femoris.

Werml recumbent:
S"'X compression
ObQu:vll test
femoral nerve stretch
myotomes:

QL
glut.med

'ron,:
9)luteml Ilkylin®
skin rollin9}
iliac crest compression
facet joint challenge
a-x tenderness
Erichsenvli)teat
PheallantVs test
myotomes:

ghat. max.
trigger points:

QL
glut. meel
glut. max
piriformis
hamatrings
TPL

Mon-organic signs:
pin-point pain
axial compression
trunk rotation
Burn's bench test
flip test
Hoover's test
ankle dorsiflexion test
pin-point pain.
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Appendix D:
LETTER Of INfORMED CONSENT

Dear Patient

I am currently doing a study on mechanical low back pain. The
nature of my study involves electrotherapy devices and
chiropractic manipulation. You will be randomly assigned to
a group which will receive treatment from one of the two
devices. You will ba asked to fill in questionnaires about
your low back pain and to conform to cer-tain orthopaedio
tests on a regular basis for the duration of the study. The
study will last 10 ( ten) treatments ( ~ maximum of 7 weeks).

I 0 0 0 0 0 0 • 0 0 0 0 • a 0 0 0 0 a 0 III 0 •• 0 0 0 a a 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 a Cl 0 0 0 under-at and
that I will be receiving the best treatment for my ailment.
I will undertake to answer the questionnaires and questions
asked to me both honestly and to the best of my ability. I
will undertake to keep all my appointments with the intern
and to oontinue with the treatment until the end of the
researoh. If I cannot make the appointment then I will
telephonically oancel and resohedule.

I understand that, if deemed neoessary, that I will have a
set of X-rays taken and that I will therefore be exposed to
small doses of radiation. I further understand due to the
nature of the treatment that allergic skin reaction oocurs in
10 % of patients, a further side effeot has been observed in
a few patients who have undergone masteotomy and radiation
treatment, that ie an increase tendenoy to oedema.

I understand and will comply with all of the above .

•••••••• 0000000 •••••• •••• 0.110 •••••• 0 ••••••

signature date



Appendix E

OSWESTBY LOW BACK PAIN DISABILITY QUESTIONNAIRE

d 'ned to give the intern information as to how
This questionna~re h~~ betend :~~~ ability to manage in everyday life. Please
your back pain as a ec e k i ch section only the ONE BOXwhich applies
answer every sefIion, and ;'yarcon~i~:r that two of the statements in anyone
to you. We rea se you mb t please J' ust MARKTHE BOXWHICH MOSTCLOSELY
section relate to you, u
QESCRIBES YOUR PROBLEM.

etlcn I - PaJn Intensity
I can tolerate the pain I have without helvins 10 use pain killers.
The pain ill bad bUl I mana,e withoul takinlJ pain killers.
Pnin killers Jive complete relier rrom pain,
Pnin killers Jive moderale relier rrom pain.
Paift killers live very lillie relier from pain.
Pain killers ha ve no effeet On the pain and I do not use them.

etJoBil ~ => Peroona! emn (Wtl!hln~o Drmlnio etc)
I c:an look a(ler myself normally wilhoUI c:ausins utra pain.
I can look after myself normally bUl il causes extra pain.
Il ill P<linful 10 look after myself and I am slow and careful
I need some help bul mllM3e m01l1 o( my personal care.
I need help every d~y in mOllt as~clll o( self care.
I do not sel dressed. wash wilh difliculty and Slay in bed.

:d08il J ==> LUl1.n g
I ,can lut .heiYY weightll withoul eatra pain.
I can lut heavy wei"htll but it 3ives Ulr21 pain.
Pnin preycnu me from li(ting heavy weighu 0(( the noor, but I
:LUI fflllMIe if they are eonveniently pOllitioned, eg on a lable ••
i'nin .prevents me (rom li(ting heavy weighu but I can manage
i~\l to medium \tfeiahu il they arc eonvenienlly positioned.
. c:.an lut only very lipt wei3hlll.
cannol lire or earl')' anything ac all

~lon4 <=> WaUdnl
'ain does noc preYenl me walkins any cliatanee.
nin prevenc» me wilkins more than I mile.
ain prevenllI me walkin, more lhan 'h mile.
!!lin prevenu me walkin! more than ~ mile.
c:.nn only walt ullin~ 8 slick or muchel.'im in bed moat of lhe lime and have to crawl to the loilet.

f8il ~ => SIUJnl
:8n aic in any éhair tU loni III Ilike.

n only Sil in my (avourite ehair all Ion, al I like.
in prevenu me Ilinin, more lhaft I hour.
in prevenU me (rom Jinin, more than \.i hour.
'n prevenU me from aillin, more than lO mini.
n prevenll! me (rom .illin, at all.

Seclion 6 """Sc.odLn,
o I can sland as Ion. &II Iwant withoUI utra pain.o I can sland as Ions as Iwant buc il &ives me utUl pain.o Pain prevenu me (rom standin, (or more than I hour.
o· Pain preyen18 me (rom il&ndin. (or morc than JO mins.o Pain prevenu me (rom atandin, (or more lMA 10 mins.o Pain preyenu me (rom standins at aiL

Secdo!il "I """ SJ~eph'li
o Pain docs' nOl prevenl me rrom slcepinB "-'ciLo I c:an sleep weU only by ysin, tablets.o Evcn when I take tablets I lUwe leu Wil si~ houn 1Ileep.
D EYcn when J take l£blcu I Mve las thuI four hourn slecp
o EY~n when I take tableu l have lell! th&n two hoW'll sJeep:o PIlIn prevents me (rora sleeping al aIL

Secdo8il il ==> Sag LUI?
o My &elS li(e is norriW nnd causes no extra p&in.
o My su lue is normal bye etluacs !lOme extra pam.
CJ My su lile ill nearly noraW but i! very P&inlul.
D My sex li(e is severely rcstricted by p~
CJ My su lue ill nearly abaelll bCcaUie of p.sUn..o Pain prevents any sex li(e al all,
Section 9 CE> SOcii. Llf,
o My soc:ial li(e is nor~l and SÁvellme no ue,. pailll.
o My locULllitg is ilOmW bue ÏDeruMa &he dc,,_ ol p&ft..
o Pain has no si,nilicaAt etr"' on my sodaJ liIe apan (rollllwn·

ing my more enugctie ÏDteres&lI.ei d&.llCÏAIoetc.
o Pain has mtrieccd my 80CW life and J do DO& 10 OUI as Orlm,o Pilin hall rmric:tcd my &ocia1li1e lO m)' hOlDe.
D Ilui 'Ie no Ilocial lue be"YH of pain..

Section I I) -- Tr8nIllnI
CJ I can tra vel IInywhere withoul Ulra pa.ill.o J c:an lrue! anywhere bul il &iv" me C.I.tra paill.o Pain is bad bUl J NM" joumey. over two hourI.

. .0..pajn I~Jlfieu ...mc .co .journeys o/las lhaa one hour.o Pain reltric" me lO ahon ncccUAl)' jourDCys UD4er JO mÏAulca,o Pain prevenu me (rom travellin, uccpt lO the doctor Of

hoapilal.



Appendix F

NUMERICAL BATING SCALE 101

No D ••• 0 tx 0 ••• 0 0 •••• 0 ••••••

Please indicate on the line below the number between 0 and

100 that best describes the pain of your major problem ~

it is at its worst. A zero would mean lil no pain at all" and

one hundred (100) would mean m pain as bad as it could be m

Please write only one number.

o 100

Pleas indicate on the line below, the number between 0 and

100 that best describes the pain of your major problem whan
it is at its least. A zero (0) would mean lil no pain at all lil

and one hundred would mean lil the pain as bad as it could be

lil Please write only one number.

o 100

Copy right 1984 Ronald Melzack.



Appendix G

SHOAl-FOAM McGILL PAIN QUESTIONNAIRE

Please answer every section, and mark in each section only

the ONE SOX which applies to you.

Tx. . .............

Wlli£ MUJ2 MODERATE SEVERE

THROBBING 0) 1) 2) 3)

SHOOTING 0) 1) 2) 3)

STABBING 0) 1) 2) 3)

·SHARp· 0) 1) 2) 3)

CRAMPING 0) 1) 2) 3)

GNAWING 0) 1) 2) 3)

HOT-BURNING 0) 1) 2) 3)

ACHING 0) 1) 2) 3)

HEAVY 0) 1) 2) 3)

TENDER 0). 1) 2) 3)

SPLITTING 0) 1) 2) 3)

TIRING-EXHAUSTING 0) 1) 2) 3)

SICKENING 0) 1) 2) 3)

FEARFUL 0) 1) 2) 3)

PUNISHING-CRUEL 0) 1) 2) 3)



Appendix H

ALGOMETER MEASUREMENTS:

Patient No. . .

IBfAIME~IS: BfSUL.IS:l3ftf2rft BfSULIS:Af:t§c

Treatment 1

Treatment 2

j Treatment 3 "

Treatment 4

Treatment 5

Treatment 6

Treatment 7

j

, Treatment 8

Treatment 9

Treatment 10

IIAVEB&lE;



Appendix I: GONIOMETER MEASUREMENTS

patient no n II II • II II II II II 0 II II II II II II II II II II II II II II II

Ele2(, fxL. B.BQ:tL I...BQ:to L.L.ata B.L.at

Treatment 1: BEFORE

AFTER

Treatment 2: BEFORE

AFTER

Treatment 3: BEFORE

AFTER

Treatment 4: BEFORE

AFTER

Treatment 5: BEFORE

AFTER

Treatment 6: BEFORE

AFTER

Treatment 7: BEFORE

AFTER

Treatment 8: BEFORE

AFTER

Treatment 9: BEFORE

AFTER

Treatment 10:BEFORE
:

AFTER
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