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ABSTRACT

The aim of this investigation was to determine the relative efficacy of two

approaches to adjusting for facet syndrome in the cervical spine. It was

hypothesised that by adjusting the top segment of a primary fixation in the direction

of the restriction, as well as the bottom segment in the opposite direction, there

would be a significantly greater improvement than by only adjusting the top segment

of a primary fixation in the direction of restriction.

Thirty subjects, diagnosed as having cervical facet syndrome, were randomly

divided into two treatment groups, each consisting of fifteen patients. The first

treatment group received a single adjustment in the direction of the restriction only.

The second treatment group had a bilateral adjustment: the top segment of the

fixation in the direction of the restriction as well as the bottom segment in the

opposite direction. Soft tissue therapy was used in both treatment groups as a pre-

adjustment procedure.

The research project was carried out where both groups received a maximum of

eight treatments over a minimum of four weeks. After a follow-up period of a month

the patients were re-assessed. Measurements of the cervical spine ranges of motion

with the CROM goniometer and the completion of the Numerical Rating Scale 101,

CMCC Neck Disability Index and the McGill Short Form questionnaires were

performed before the first, fourth and final treatments as well as at the month fa IIow-

up consultation.



The data were then analysed statistically, using a 95% confidence level. Analysis

within each group was performed, using the Wilcoxin Signed Rank test and

compared various readings. The reading taken before the first treatment was

compared with the reading taken before the final treatment. The initial reading was

then again compared with the reading taken at the month follow-up consultation.

Comparison of the results of both treatment groups was statistically evaluated, using

the Mann-Whitney U-Test. The comparison was made using the readings of the

first, fourth and final treatments, as well as the month follow-up. This was done for

all measurement parameters.

The results indicated that the first treatment group achieved significant

improvements with regard to right rotation at the final treatment and right lateral

flexion at the month follow-up (p<O.05). The second treatment group achieved

significant improvements in extension and right and left lateral flexion at the final

treatment, as well as at the month follow-up (p<O.05). Right rotation was only

significantly improved at the month follow-up consultation, whereas left rotation was

only significantly improved at the final treatment (p<O.05). Both treatment groups

had significant improvement in disability and pain intensity, at the final treatment

and at the month follow-up consultation (p<O.05). The only statistically significant

difference noted between the two treatment groups was at the month follow-up

consultation for the forward flexion range of motion measurement (p<O.05).

From the results, it is apparent that both approaches to adjusting the cervical spine

are effective in treating cervical facet syndrome. However, it appears that the



second method of treatment is more effective than the first. Future studies in this

field are recommended to confirm or refute the results of this study.
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DEFINITION OF TERMS

Adjustment(Chiropractic)

A spinal adjustment is a passive, manual manoeuvre during which an articular

element is suddenly carried beyond the usual, physiological limit of movement

without however exceeding the boundaries of anatomical integrity. The usual, but

not obligate, characteristic of an adjustment is the thrust which is a brief, sudden

and carefully controlled minimal dose or impulse of force and amplitude delivered at

the end of the normal passive range of movement and which can be accompanied

by a cracking noise (Sandoz 1976).

End Feel

The consistency which describes the resistence to further stretch which is

encountered at the end of a joint's passive range of motion (Bryner 1987: 18).

Facet syndrome

Facet syndrome is characterised by the following symptoms and signs:

-pain over the affected joint;

-positive Kemp's test;

-joint dysfunction at the affected level;

-local tenderness;

-diminished spinal range of motion, especially extension

(Schaefer and Faye 1990:217 ; Haldeman 1992:207).
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Fixation

1) A state whereby a vertebra or pelvic bone has become temporarily

immobilised in a position which it may normally occupy during any phase of

physiological spinal movement (Bryner 1987:19).

2) The immobilisation of a vertebra in a position of movement when the spine is

at rest, or in a position of rest when the spine is in movement (Bryner

1987:19).

Vertebral motion segment

The consideration of the anatomical and functional relationships of two consecutive

vertebrae, the mechanical integration of their articular processes, and the related

musculature, ligaments and synovial membranes (Bryner 1987:38).
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CHAPTER ONE

1.0 INTRODUCTION

1.1. The problem and its setting

Neck pain with some limitation of movement seems to be a common complaint. It

affects 40-50% of the population at some time in their lives (Kelsey 1982:146).

Bland (1994:6) reports that working individuals between 25 and 29 years of age

have a 25% to 30% incidence of one or more attacks of stiff neck. This figure rises

to 50% for those over 45 years of age, and 45% of working men have had at least

one attack.

Spinal adjustments have been shown to be effective in reducing cervical pain,

headaches, and other spine-related syndromes (Haldeman 1992:421,423). In a pilot

study done by Howe et al. (1983) it was reported that patients with pain in the neck,

pain or paraesthesia in the shoulder and stiffness of the neck showed significant

improvment in their symptoms after having had the cervical spine adjusted.

Manual therapy, in the form of spinal mobilisation and adjustment, has been shown

to be more effective in improving physical functioning when compared with treatment ""

by a general medical practitioner, physiotherapy, and placebo therapy for patients

with chronic non-specific back and neck complaints (Koes et al. 1992). Using

subgroup analysis, Koes et al. (1993) again reported that manual therapy was more

1



effective than physiotherapy in chronic patients.

Musculoskeletal injuries are responsible for the greatest number of employee

injuries sustained in the workplace (Wiesel et al. 1992: 1). Chiropractic treatment of

work-related sprains and strains, including neck pain, has been shown to reduce the

number of work days lost, as well as the amounts of disability compensation and

provider cost, when compared with medical and osteopathic care for the same

conditions (Johnson et al. 1989).

A literature review by Bergman (1993) revealed that very little has been written

about techniques which are classified as manual force, mechanically-assisted

articular chiropractic techniques that utilise either short-lever contacts or a

combination of short- and long-lever contacts. Controlled prospective clinical trials

to evaluate the relative efficacy of these techniques are non-existent.

1.2. The statement of the problem

The purpose of this study was to assess the relative efficacy of two adjustive

techniques in the treatment of facet syndrome in the cervical spine in terms of the

patient's perception of the pain intensity and disability, as well as the objective

findings.

2



1.2.1. The first sub-problem

The first sub-problem was to evaluate the effects of adjusting the top segment of a

fixation into the restriction of motion in terms of the patient's perception of the pain

and disability, as well as the objective responses in order to determine the

effectiveness of this approach in the treatment of facet syndrome in the cervical

spine.

1.2.2. The second sub-problem

The second sub-problem was to evaluate the effects of adjusting the top segment of

a fixation into the restriction of motion and adjusting the bottom segment in the

opposite direction in terms of the patient's perception of the pain and disability, as

well as the objective responses, in order to determine the effectiveness of this

approach in the treatment of facet syndrome in the cervical spine.

1.2.3. The third sub-problem

The third sub-problem was to integrate the data of Sub-problems One and Two to

establish the relative efficacy of those two treatment protocols in the management of

cervical facet syndrome.

3



1.3 Hypotheses

1.3.1 The first hypothesis

By adjusting the top segment of a fixation into the restriction of motion there will be a

statistically significant difference in the subjective and objective clinical findings on

analysis of the data, showing that this treatment protocol was effective.

1.3.2 The second hypothesis

By adjusting the top segment of a fixation into the restriction of motion and adjusting

the bottom segment in the opposite direction there will be a statistically significant

difference in the subjective and objective clinical findings on analysis of the data,

indicating that this treatment protocol was effective.

1.3.3 The third hypothesis

On integration of the data of Treatment Group One with Treatment Group Two,

there would be a statistically significant difference in the subjective and objective

clinical findings, indicating that the second treatment protocol was more effective.

4



1.4 Significance of study

Pain in the spinal column accompanied by movement limitation can lead to a great

deal of frustration, especially if disablement and interference with free activity

occurs, resulting in pain and consequently depression, together with loss of

occupational effectiveness (Grieve 1989 :185).

Chiropractic has already been shown to be the most effective (Koes et al. 1993) and

cost-effective (Johnson et al. 1989) means of treating neck pain. However, very little

literature is available to show which form of chiropractic treatment is best (Bergman

1993). By evaluating the relative effectiveness of the two treatment protocols,

valuable information was obtained from this study. This will allow for improved

chiropractic treatment and therefore greater relief of pain and dysfunction

associated with facet syndrome in the cervical spine.

A quicker recovery will shorten the patient's period of indisposition, thus facilitating a

minimal loss in productivity at the workplace - an economic saving for the patient,

place of employment and the government.
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CHAPTER TWO

2.0 REVIEW OF THE RELATED LITERATURE

2.1 Prevalence and incidence of neck pain

About 40-50% of the population will have neck pain with some limitation of

movement at some time in their lives (Kelsey 1982: 146). Aryanpur and Ducker

(1989:320) cite Lawrence (1969) as reporting that the prevalence of neck pain, with

or without referral of pain into the upper extremities, during any given month, affects

10 % of the population.

Early epidemiological studies on neck pain were conducted by Hult (1954) who

reports that the prevalence of neck pain in industrial and forest workers ranged from

35-71% , and 5,4% of the workers had experienced work loss as a result of neck

pain. Bland (1994:3) and Porterfield & De Rosa (1995:2) agree with this.

As mentioned in chapter one, there is a 25-30% incidence of one or more attacks of

neck pain in working individuals between 25 and 29 years of age (Bland 1994:6).

For those over 45 years of age this figure rises to 50% , and 45% of working men

have had at least one attack.

A study done by Lee et al. (1985) showed that 16% of the population suffered from

arthritis, rheumatism or back, limb, or joint disorders. In 21% there was a limitation

of activity with an averaqeof 11 disability days per person per year. The majority
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(53%) consulted general medical practitioners, but a substantial number (34%)

consulted chiropractors.

In 1985 the British Arthritis and Rheumatism Council reported that rheumatic

disease affects more or less 20 million people in the United Kingdom and is the

greatest single cause of disability. About 6-8 million people are significantly affected

by rheumatism. About 46% of rheumatic disease is found in the spine, the area most

commonly involved being the lumbosacral region. The second most commonly

involved area is the cervical spine (Grieve 1989: 185, 186). Surveys from various

countries record the incidence of neck pain as ranging from 18% - 67% (Hagburg

1982).

In a comparative study done by six chiropractic colleges it was found that the main

presenting problems were low back pain, followed by neck pain (Nyiendo et al.

1989). Bland (1994:6) states that cases of cervical spine pain occur only slightly

less frequently than low back pain.

The most common symptoms treated by chiropractors are musculoskeletal and

spinal pain. Most research into the effectiveness of manipulation and chiropractic

care has looked at pain relief as a primary indicator of successful care (Haldeman

1992:165).

7



2.2 Efficacy and cost-effectiveness of chiropractic

Success rates have been reported in clinical series involving spinal adjustments for

cervical pain, headache, and other spine-related syndromes. Since 1977 at least

seven randomized clinical trials on cervical pain and/or headache have been

conducted. In almost all the studies, spinal adjusting has been shown to be of some

value (Haldeman 1992:421,423).

Adjusting the cervical spine has been shown to be beneficial in relieving the

symptoms of pain in the neck, pain or paraesthesia in the shoulder and stiffness of

the neck (Howe et al. 1983). There was a nearly significant improvement in those

with pain/paraesthesia in the arm or hand. Movements in the adjusted group at one

and three weeks were significantly better than before being adjusted, unlike the

controls where there was no significant difference (Howe et al. 1983).

A blinded randomized clinical trial compared the effectiveness of manual therapy

(which involved adjusting and mobilising the spine), physiotherapy, treatment by the

general medical practitioner, and a placebo therapy for patients with chronic non-

specific back and neck complaints. The results indicated that manual therapy had a

faster and larger improvement in physical functioning compared to the other three

therapies (Koes et al. 1992). Koes et al. (1993) used subgroup analysis to assess

the relative efficacy of physiotherapy and manual therapy. The results indicated that

manual therapy was more effeétive than physiotherapy in chronic pain patients.

c-
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There is relative agreement that adjusting the spine is a fairly safe therapeutic

approach that in many cases offers more immediate relief than any other forms of

conservative therapy (Haldeman 1992:420). This is confirmed by Gatterman

(1990:399) who reports: "Compared with other forms of conservative treatment,

adjusting brings faster relief of pain and improved function".

As mentioned before, the greatest number of employee injuries sustained in the

workplace are musculoskeletal (Wiesel et al. 1992:1). In a study comparing

chiropractic, medical and osteopathic care for work-related sprains and strains,

including neck pain, Johnson et al. (1989) reported that "generally fewer work days

were lost and lower amounts of disability compensation and provider cost paid when

chiropractic care was included in the care pattern".

While chiropractic may be intensive at the onset, it can produce immediate

therapeutic results. A number of studies have demonstrated that patients treated by

chiropractic lose less time away from work than those treated by other disciplines

(Gatterman 1990:400). In a study done by Stano (1993) it was found that

chiropractic patients with common musculoskeletal disorders have substantially

lower costs than patients treated by medical physicians.

Overcoming the patient's fear of activity, with a gradual return to recreational and

work activities, enhances the quality of life and is invaluable. No amount of

monetary compensation can make up for loss of function and fear of leading an

inactive life (Gatterman 1990:401).
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2.3 Anatomy of cervical spine facet joints

The neck is the most mobile section of the spine. It is in motion about 600 times an

hour, 24 hours a day (Bland 1994:3). The cervical spine forms a long lever with the

head, which is about 10% of the body weight (Gatterman 1990:205). The cervical

spine is therefore very vulnerable as stability is compromised for the sake of

mobility.

The facet joints of the cervical spine are formed by the paired articular processes of

each vertebral motion segment. The surfaces of the joints are ovoid, being

reciprocally concave and convex. The facet surfaces are lined with articular

cartilage. The total surface area of these joints is about two-thirds of the articular

area of the vertebral bodies, helping to share the load of the head (Grieve 1989:7).

The articular processes incline medially in the coronal plane and obliquely in the

sagittal plane so that they are approximately 45 degrees to the vertical (Schafer

1987:328,329). The superior facets of the cervical vertebrae face posterior and

superior, and the inferior facets face anterior and inferior (Porterfield and De Rosa

1995:89).

The superior and inferior articular processes form the articular pillar that is

prominent at the junction of the pedicle and lamina. The cervical facet joints can be

palpated as small' domes' about 2 cm lateral to the spinous processes through the
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overlying trapezius and cervical muscles (Porterfield and De Rosa 1995:89).

The capsular ligaments which bind the articular processes together are short, thick, ""

and dense. Their fibres are firmly bound to the periosteum of the articular processes

and are arranged at a 90 degree angle to the plane of the facet. This allows

maximum laxity when the facets are in a position of rest. The posterior joint capsules

are richly supplied with nociceptors and mechanoreceptors (Schafer 1987:329).

All the posterior joints contain meniscoids which are formed by tongue-like fringes of

synovium which project into the joint space (Grieve 1989:7).

2.4 Biomechanics of cervical spine rotation

The facet joints and the discs are the elements of the spine which are responsible

for mobility. They each contribute to the degree and pattern of motion. The joint

spaces form part of a circle with the· instantaneous centre of motion as the midpoint

(Sherk et al. 1989:33).

During rotation, the occipital condyles and the atlas initially move as one unit. Near

the end of range of motion, the condyles rotate 8-10 degrees. C1 rotation occurs

about the dens of C2, which acts as a pivot. Approximately 50% of total neck

rotation occurs between the atlantoaxial joints (capable of 80-100 degrees rotation)

before any rotation occurs elsewhere in the cervical spine. After the atlas rotates

about 30 degrees on the dens, the body of the axis begins to rotate, followed by
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progressively diminishing rotation in the rest of the cervical spine (Schafer

1878:317). Aside from the atlantoaxial articulation, the midcervical region displays

the largest amount of rotation (Porterfield and De Rosa 1995:93).

In the cervical spine, C2 and caudal, rotation is coupled with lateral flexion because

of the inclination of the facet joints. When left rotation of the head on the neck takes

place, the inferior facets on the right side glide in an anterior and superior direction,

whereas those on the left side of the column glide in a posterior and inferior

direction. This causes the spinous process to rotate to the right and the right side of

each vertebrae to elevate. It is this tilting which causes lateral bending (Haldeman

1992:142; Porterfield and De Rosa 1995:93).

The axis of rotation in the lower cervical spine is found anterior to the body of C3

and moves posteriorly in the lower cervicals, so that the axis of rotation for C7 lies in

the anterior aspect of the centrum of C7 (Schafer 1987:333).

Spinal rotation is limited by the planes of the articular facets, the thickness of the

intervertebral discs, and the resistance of the fibres of the anulus and the vertebral

ligaments under torsion (Schafer and Faye 1990:87).
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2.5 Facet syndrome

This syndrome is caused by rotational strain to both facet joints and anulus fibrosus.

Dysfunction of the facet joints produces most of the symptoms, and treatment is

mainly directed at these joints (Kirkaldy-Willis 1988:251). Impairment of movement

of the joint is associated with the sensation of pain which in turn increases loss of

function (Zohn 1988:22).

In upper cervical facet syndrome the pain radiates to the occiput, temporal area, and

retro-orbital area (Bland 1994:287). The C2-3 pain pattern extends up to the head;

the C3-4 pain pattern is over the region of the levator scapulae muscle yet not

extending over the occiput; the C5-6 pattern extends over the superior aspect of the

scapula above the level of the scapula spine; and the C6-7 level extends inferiorly

toward the inferior angle of the scapula (Porterfield and DeRosa 1995: 104).

There are no conclusive neurologic signs (Schafer and Faye 1990:217). Pain from

an irritable facet joint may be detected by local tenderness over a facet, with

confirmation by manoeuvres to 'pinch' or compress the facet joint as in Kemp's Test.

The area of tenderness is relatively circumscribed (Mayer et al. 1991: 127).

Abnormal quality on resistance to motion; abnormal end feel of facet joint capsule;

and reproduction of pain, either referred or local, when passive accessory

movements are tested; are other clinical features of cervical facet syndrome (Juli et

ID.. 1988). Favourable responses to manipulation over 7-10 days may confirm the

diagnosis (Gatterman 1990: 163; Kirkaldy-Willis 1988:209). Relief of pain by facet

13



joint injection is regarde.d as the distinguishing diagnostic test (Mayer et al.

1991 :128).

2.6 Fixation complex

The characteristics of the manipulable lesion have been described by Haldeman

(1992:459) to include 1) vertebral malposition, 2) abnormal vertebral motion,

3) abnormal joint play or end feel, 4) soft tissue abnormalities and 5) muscle

contraction or imbalance.

A vertebral segment may be fixed, totally or partially, in its neutral position, or

anywhere within its physiological range of motion. The earlier a fixation is corrected

the less chance there is for chronic degeneration to set in and a greater change of

mobility can be noticed after an adjustment according to Schafer (1987:278).

According to Gillet (1963), there are three stages of joint fixation, which begin with

muscular hypertonicity, progresses to ligamentous shortening, and result in articular

adhesions.

While the primary function of muscles is to produce movement, muscles can also

restrict motion. Movement at the segmental level is produced by short

intersegmental muscles, the interspinales, intertransversarii, rotatores, and deep

fibres of the multifidus, which are all involuntary muscles. They appear to serve as

vertebral motion segment stabilisers during spinal motion and have been implicated
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by a number of authors as factors in spinal articular blockage (Sandoz 1981). Grice

(1974) has demonstrated decreased muscle activity following manipulation, which

supports this theory.

Korr (1975) attributes the intersegmental muscle spasms and fixation of joints to

aberrant muscle-spindle activity. He concludes that the muscle spindle as the co-

ordinator of muscle activity may increase or decrease muscle contraction.

Accordingly, if the vertebral attachments of the spinal muscles are approximated by

unguarded movement and silence annulospiral receptor activity, the lack of input to

the central nervous system then results in a turning up of the gamma-motorneuron

'gain', increasing the intensity of the muscle contraction, producing the muscle

spasm. Due to this contraction, the vertebral attachments cannot resume their

normal position, and the muscle spasm is perpetuated.

Other causes of joint fixation include: ligamentous shortening; articular adhesions;

and intra-articular jamming. Ligamentous shortening occurs with chronic muscle

hypertonicity, in which the adjacent vertebrae are pulled together. Fibrous
•

adhesions may result from both trauma and immobilisation. Intra-articular jamming

may be due to entrapped meniscoids, pinching of the synovial tissue due to

redundancy of the capsule, hypertrophic villi, tabs of synovial tissue, and fibrous

invaginations of the dorsal and ventral capsule. It is possible, in the case of

meniscoid structures, that aberrant receptor feedback involving the arthrokinetic

reflex produces muscle spasm, an additional theory on the mechanism of muscular

fixation of a joint (Gatterman 1990:45,46).
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Greenman (1989:61) explains the cause of joint hypomobility as a lack of

congruency between the joint surfaces leading to an incorrect tracking mechanism

causing a moyement restriction. Another explanation to clarify movement restriction

is that the physical and chemical properties of the synovial fluid and surfaces has

changed, causing the opposing surfaces to become "sticky".

Unfortunately there is no single, conclusive theory to explain the phenomenon of the

fixation complex, which manifests as joint dysfunction and pain.

2.7 Possible complications resulting from adjusting

16

Contra-indications to adjustive therapy include: inflammationlinfection; severe

degeneration; neoplasms; intoxication; osteoporosis; certain congenital

malformations; trauma; and psychogenic disturbances. Complications occuring due

to failure of recognition of contra-indications is more common than those due to poor

application of an adjustment (Haldeman 1992:554,572).

Adjusting in the upper cervical region can cause a vertebrobasilar artery accident,

which could be fatal, or at least debilitating. Some patients have recovered with no

residual side-effects (Haldeman 1992:552).

A functional vascular test which can be used to screen for potential risk patients is

the Wallenberg Test which involves holding the patient's head in rotation and

extension. The patient must be observed for any signs and symptoms of brainstem



ischemia. It must always be kept in mind, however, that this test is not foolproof and

can give false negatives (Haldeman 1992:592).

Other problems commonly seen after adjusting the upper cervical region include:

transient vertigo; lightheadedness; nausea; dizziness; or loss of consciousness,

which are all exceeding reactions (Haldeman 1992:572).

Complications in the lower cervical region often result from negligent or inadequate

diagnostic measures and are most likely to occur when rotatory techniques are

applied. This can result in herniated discs that cause nerve root entrapment or

spinal cord compression (Haldeman 1992:572).

A review of the literature by Dabbs and Lauretti (1995) revealed that cervical

manipulation is much safer than NSAIDs for the treatment of neck pain, by a factor

of several hundred times. Although the relative efficacy of both treatment protocols

has not been researched, there is no evidence to suggest that NSAID use is any

more effective than cervical manipulation for neck pain.

2.8 Effect of adjusting

Adjustments have two uses: firstly, they are used for the relief of pain arising from

joint dysfunction; secondly, they are used to restore the range of motion to a joint

whose function is impaired (MenneIl1960:110).
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An adjustment separates the articular surfaces which may release entrapped intra-

articular structures such as synovial folds, menisci, or part of the capsule, It also

stretches the segmental muscles, initiating spindle mediated reflexes that relieve the

state of hypertonicity. In more chronic cases, manipulation might break intra-

articular adhesions that have been observed in the posterior joints (Kirkaldy-Willis

1988:289; Cailliet 1988: 129).

Golgi tendon end organs (GTO) may provide the mechanism whereby muscle

spasm-producing joint fixation is relieved by manipulation. A high-velocity

manipulative thrust performed at the extreme of the restricted joint's motion may

stimulate the Golgi tendon organs causing reflex inhibition of muscle activity,

thereby reducing muscle spasm (Sandoz 1981).

Another possible mechanism to explain the reduction in pain following a

manipulative thrust could be that afferent input from the nociceptors (Type IV

receptors) is inhibited by static and dynamic mechanoreceptors (Type 1 and 2

receptors). This inhibition may be a form of presynaptic inhibition. If stimulation of

Type 1 and/or Type 2 receptors inhibits Type IV nociceptors, stretching of the

apophyseal joint (as would occur in an adjustment) would reduce the nociceptive

input at the anterolateral spinothalamic tract and thereby reduce pain (Wyke 1973).

The report by Vernon et al. (1986) of a release of beta endorphins following spinal

manipulation has indicated that this theory may be correct.
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In a study done by Howe et al. (1983), there was a significant increase in cervical

spine rotation after manipulation, which was maintained for three weeks as well as

immediate improvement in lateral flexion that was not maintained.

A study done by Yeomans (1992) assessing cervical intersegmental mobility before

and after adjustments, revealed that post-manipulative mobility is significantly

greater than before manipulation.

A pilot study to determine the effect of manipulation on pain and range of motion in

the cervical spine, showed a correlation between an increase in cervical rotation

and a decrease in pain, which is clinically instructive (Cassidy et al. 1992).

Although there are many theories as to how manipulation achieves its effect, the

general consensus is that the effect of manipulation at the appropriate level is to

diminish pain, stiffness, and muscle spasm (Kenna and Murtagh 1989:47).

2.9 Opinion on segment choice and direction of thrust

According to Grieve (1989:642), the emphasis of the movement should be to the

lower vertebra of the tight segment. Adjustments should be made to both sides,

unless a technique with a bilateral effect is employed. In the case of asymmetrical

restriction of movement, where the opposite movement is free, the techniques

employed should free the restricted movement only. Grieve (1989:358) also

specifically states that mobilisation or manipulation of the occipitoatlantal joint on
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the painful side frequently relieves the signs and symptoms of traumatic

occipitoatlantal 'block'.

Schneider et al. (1988:6) determine in which direction to adjust by first performing

provocative tests. The adjustment is then performed in the direction in which pain

and nociceptive reactions are diminished, i.e., in the pain-free direction.

This is confirmed by Kenna and Murtagh (1989:48). This generally means that

manipulation causes a gapping or opening up of the painful side.

Greenman (1989:44,45) mentions two methods of adjusting: the Direct method and

the Exaggeration method. In the Direct method the thrust is applied to the side of

restricted movement to "move the restrictive barrier closer to the normal

physiological barrier to active movement". In the Exaggeration method the thrust is

applied in the direction opposite to the restriction of motion which is normally on the

pain-free side.

In a study done by Nansel et al.' (1989) it was found that subjects which received

lower cervical adjustments on the most restricted side had a dramatic reduction in

asymmetry. When subjects were adjusted on the less restricted side the reduction in

asymmetry was marginal.

According to Schafer and Faye (1990:56,126) once motion restrictions have been

found, the joint should be adjusted with the force directed into the restriction of
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movement. Since manipulative therapy introduces motion in the spine, it would be

logical to apply it to the joint site where motion is limited (Schafer 1987:280).

An interesting point reported by Schafer and Faye (1990:230,56) is that restricted

clockwise motion of the motion unit's superior process is the same as restricted

counterclockwise motion of the inferior process, and vice versa, for facetal motion is

relative to the gliding positions of the articulating surfaces. Also, in any joint

exhibiting a fixation, it is often necessary to adjust in more than one direction if more

than one plane of motion is restricted or blocked.

Very little has been written about techniques which are classified as manual force,

mechanically-assisted articular chiropractic techniques that utilise either short-lever

contacts or a combination of short- and long-lever contacts. Controlled prospective

clinical trials to evaluate the relative efficacy of these techniques are non-existent

(Bergman 1993).

2.10 Conclusion

Neck pain with some limitation of movement seems to be a common complaint

(Kelsey 1982: 146). The neck is the most mobile section of the spine and is,

therefore, very vunerable to injury as stability is compromised for the sake of

mobility (Bland 1994:3).
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As can be seen from numerous studies, chiropractic is undoubtedly invaluable in the ""

treatment of neck pain as it is both the most effective and cost effective means of

treating neck pain (Howe et al. 1983; Johnson et al. 1989; Stano 1993; Manga et al.

1993: 11; Koes et al. 1993; Tuchin et al. 1995; Stano & Smith 1996). Adjusting the

cervical spine has even been shown to be much safer than the use of NSAIDs for

neck pain (Dabbs & Lauretti 1995).

Numerous theories are available to explain the phenomenon of the spinal joint

fixation and how an adjustment helps to relieve the patient's pain and also restore

joint mobility. However, there is little evidence of any research concerning the

relative effectiveness of different chiropractic adjustive techniques, especially in the

cervical spine (Bergman 1993).



CHAPTER THREE

3.0 MATERIALS AND METHODS

3.1 Introduction

This chapter deals with the details of the research study undertaken. This includes

the study design, the subjects used, and a detailed account of the interventions

used. Measurements and observations obtained as well as statistical procedures for

assessment of data are discussed.

3.2 The data

3.2.1 The primary data

General Data:

This consisted of observation findings of the patient and was collected once, before

the first treatment, and included patient information (details of patient), the case

history and physical examination, regional cervical examination, soap notes (used

for clinical evaluation), and X-rays (used only to exclude other serious pathology, if

suspected).
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The subjective measurement parameters for this study:

The patient's perception of disability (CMCC Neck Disability Index);

The patient's perception of the sensory dimension of the pain (Mc Gill Pain

Questionnaire - Short Form);

The patient's perception of the pain intensity (Numerical Rating Scale 101 Form).

The objective means of measurement used for this study:

The range of motion in the cervical spine as measured with a goniometer (CROM).

3.2.2. The secondary data

This consisted of the literature review. Documents were obtained that covered

topics which consisted of previous studies similar to this one or studies which

contained applicable information relating to this study.

3.3 Method of measurement

3.3.1 CMCC Neclk Disability Index (Addendum A)

This questionnaire indicates how the everyday life of the patient is affected by the

neck pain that is experienced. The patient has to answer 10 questions. Each

question scores a maximum of 5 and a minimum of o. The total score is therefore
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out of 50 and is represented as a percentage.

A study done by Vernon and Mior (1991) assessing the reliability and validity of the

Neck Disability Index (NDl) showed that it achieved a high level of reliability and

internal consistency. It also appeared to be sensitive to the levels of severity of

complaint, and to changes in severity in the course of the treatment.

The NDl was found to be applicable to a wide age range, and was unaffected by

gender. It was also found to have an acceptable level of validity (Vernon & Mior :

1991).

3.3.2 McGill PauD1QuestooD1D1ake - Short Form (Addendum B)

This questionnaire assesses the patient's perception of the sensory dimension of

the pain. The short form was used to eliminate patient fatigue through having to fill

out many forms for research purposes. The questionnaire consists of fifteen words

which describe pain. Each description was ranked on an intensity scale of 0 = none, ..

1 = mild, 2 = moderate, 3 = severe (Melzack & Katz 1992:162).

The McGill Short Form Questionnaire correlates very highly with the sensory,

affective, and total indices of the McGill Long Form Questionnaire. The McGill Short

Form is sensitive to traditional clinical therapies and has been used in studies of

chronic pain of diverse etiology (Melzack and Katz 1992: 163). The McGill Short

Form Questionnaire is one of the most widely used tests for the evaluation of pain
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(Melzack 1987).

3.3.3 Numerical Pain Rating Scale (101 Scale) (Addendum C)

This questionnaire assesses the patient's perception of the intensity of the pain. The

patient is required to indicate by means of a percentage the intensity of the pain

experience prior to a treatment when (i) it is at its worst, and (ii) when it is at its

lowest. The average between these two figures indicates the average pain intensity

that the patient is experiencing.

In a study comparing six methods of measuring clinical pain intensity it was found

that the NRS 101 is the superior measure. It has practical advantages over the other

measures. It is simple to administer and score, and can be used in a verbal or

written form. It has limited response options and does not appear to be associated

with incorrect responding more than any other scale. The scale also seems to be

unaffected by age (Jenson et al. 1986).

3.3.4 Ceovical Spine Range of Motion (addendum D)

The range of motion in the cervical spine was measured with a Cervical Range of

Motion goniometer (CROM). The six ranges of motion measured were forward

flexion, extension, right and left rotation, and right and left lateral flexion. The

amount of motion was measured in degrees.
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A study comparing three methods of measuring cervical range of motion showed

that the CROM device had good to high reliability when used on patients with

orthopaedic disorders. When different physiotherapists measured the same patients

the CROM device was found to be the most reliable testing instrument (Youdas et

ID,_ 1991).

3.4 The location of the data

The primary data were obtained before the first treatment, fourth treatment, last

treatment, and at the follow-up consultation a month later.

The subjective primary data was obtained by means of the CMCC Neck Disability

Index, McGill Pain Questionnaire - Short Form, and N.R.S. 101 Forms which were

filled in, unaided, by the patients. The objective primary data were obtained by

means of assessing the cervical spine ranges of motion using a goniometer.

The secondary data were obtained by using the facilities of the Technikon Natal

library. This included keeping up to date by means of reading current journals,

books and abstracts which related to the research topic.
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3..5 Study design

3.5.1 The allocation of the subjects

Advertising informed the public about this study at the Technikon Natal Chiropractic

Day Clinic. The subjects were randomly selected from the population of patients

attending the Technikon Natal Chiropractic Day Clinic, complaining of neck pain.

These patients were examined to determine if the cause of their neck pain was

cervical facet syndrome, and only those found otherwise fit were included in this

study.

The patients were randomly divided, using the Random Sampling Technique

(Addendum E) into the two treatment groups. Each group consisted of a minimum of

15 patients. The first treatment group was treated by adjusting the top segment of

the fixation into the restriction of motion, and the second group was treated by

adjusting the top segment of the fixation into the restriction of motion, as well as the

bottom segment in the opposite direction.

3.5.2 Patient screening procedure

Only patients older than 14 years and literate were considered for this study.

All patients had to go through the following procedure: a full case history

(Addendum F); physical examination (Addendum G); and a full cervical regional
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examination (Addendum H) to ensure the diagnosis of cervical facet syndrome. All

chosen subjects had to give their informed consent (Addendum I).

Patients were treated for facet syndrome in the cervical spine, and any other

myofascial pain dysfunction that co-existed that may have aggravated their cervical

pain was not treated.

Any patients with an organic cause of cervical pain or who had had surgery to their

cervical spine were not considered for this study (X-rays were taken only if an

organic cause of cervical pain was suspected). Any patient who presented with a

positive Wallenberg's test was not included in this study.

Patients were asked to refrain from taking any medication or other treatment that

may have influenced the outcome of this study, eg, analgesics or physiotherapy. If

the pain was so severe that analgesics had to be used, the patient was excluded

from this study.

An audible release is not necessary for a satisfactory adjustment and patients

remained in this study even when no audible releases were experienced (Sandoz,

1976).

If the data, at any time during this study, did not satisfy the criteria set forth, it was

not included in the results and the patient was dismissed from this study.
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3.5.3 Interventions

The primary data were collected before the first treatment, fourth treatment, last

treatment, and at the month follow-up. The patient had to fill in the CMCC Neck .

Disability Index Questionnaire, the McGill Short Form Questionnaire, and the

Numerical Rating Scale 101. The cervical spine ranges of motion were also

measured at these consultations.

Each group received a maximum of eight treatments for no more than 4 weeks. A

month after the last treatment each patient had a follow-up consultation.

The adjustive technique employed was the Diversified Technique. Only cervical

rotary adjustments were used (index contact, thumb contact, bench TM, sitting

cervical).

The techniques used are described as follows by Szaraz (1990:46;50;60;76) :

I. CervicallRotary - index contact

This technique is indicated for rotatory type lesions, from atlas to C7. The patient is

supine with the headpiece slightly elevated. The doctor squats at the head of the

patient towards the side of the lesion. An index contact is taken with the contact

hand against the articular process of the involved vertebra. The indifferent hand

cups the patient's ear with the fingers hooked against the occipital rim to provide
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rotation and cephalad traction. The segment, as well as the head and cervical spine

are then rotated until the segment reaches restriction in motion. A sudden, short

amplitude, pectoral thrust is given at the point of restriction in a rotary direction.

ii. Cervical Rotary - thumb extension

This technique is indicated for rotary type lesions, from C1-C4. The patient is supine

with the headpiece above the horizontal. The doctor squats at the side of the lesion

facing cephalad. The cupped fingers of the indifferent hand are secured against the

rim of the occiput, rotating the occiput and cervical spine. The palmer aspect of the

the thumb of the contact hand is placed against the posterior arch of the atlas or

posterior articular process of the involved vertebra. The fingers are spread wide and

placed lightly against the patient's cheek. Traction is applied with the indifferent

hand and fingers of the contact hand. The cervical spine is rotated until the thumb

centres the force over the involved segment. The thrust is a single, short amplitude,

high velocity pronator impulse with rotary action of the forearm of the contact hand,

under traction.

iii. Thumb Move

This technique is indicated for a rotary type lesion, from C6-T3. The patient is prone

lying with the headpiece below the horizontal. The doctor takes a low Fencer's

stance, on the side of the lesion, facing cephalad. The thumb of the contact hand

contacts on the ipsilateral side of the spinous-lamina junction of the involved
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vertebra. The arm of the contact hand is maintained as close to the horizontal as

possible. The cupped indifferent hand, with the web secured against the rim of the

occiput, fingers pointing cephalad resting against the temporal bone, rotate the

occiput and cervical spine and provide sufficient traction. The patient's face is

rotated away from the lesion side with the indifferent hand until rotation is felt under

the contact hand. While the indifferent hand provides cephalad traction, the contact

hand takes up joint slack in a rotatory plane using the spinous process as a lever.

The line of drive is in a transverse plane. The thrust is a high velocity, single,

pectoral, impulse type thrust, under traction. An alternate contact that can be used is

the pisiform contact.

iv. Sitting Cervical

This technique is indicated for a rotary type lesion, from C2-C6. The patient sits

unsupported. The doctor stands at the opposite side of the lesion, at the level of the

patient's shoulder. The palmer aspect of the middle finger of the contact hand is

placed over the posterior aspect of the lVP of the involved vertebra. This is done by

reaching over in front of the patient. The contact hand is cupped with the adjacent

digits reinforcing the contact finger and the thenar aspect of the hand resting

against the patient's chin. The indifferent hand is placed with a web contact against

the rim of the occiput to provide cephalad traction. The segment is rotated under

traction. A single thrust is given in a rotary direction, under traction.
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Both groups received a five minute massage, with oil, before the adjustment. This

was done to loosen and relax the area prior to a more specific Chiropractic

adjustment (Haldeman 1992 : 525).

The fixated segment was determined by using Kemp's test, motion palpation

findings, and local tenderness.

In the case of more than one fixation in the cervical spine, only the primary fixation

was adjusted (Schafer and Faye 1990: 15).

Motion-based palpation of the cervical spine (lateral flexion) may not be a valid

predictor of vertebral dysfunction (i\lansel et al.2 1989). In this study, patients were

only palpated for rotary fixations. However, because of the dubiousness of the

validity of motion palpation, the primary tool used to assess for the most fixated

segment was local tenderness.

Palpation for pain has been shown to be the only spinal assessment procedure to

show consistent reliability in a number of studies (Boline et al. 1993). In a study

done by Hubka and Phelan (1994) it was found that palpation for cervical spine

tenderness is a highly reliable examination tool.
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3.5.4 The specific treatment of each sub-problem

3.5.4.1 The first sub-problem

The first sub-problem was to evaluate the effects of adjusting the top segment of a

fixation into the restriction of motion, in terms of the patient's perception of the pain

and disability as well as the objective responses in order to determine the

effectiveness of this approach in the treatment of facet syndrome in the cervical

spine.

3.5.4.2 The second sub-problem

The second sub-problem was to evaluate the effects of adjusting the top segment of

a fixation into the restriction of motion, as well as adjusting the bottom segment in

the opposite direction, in terms of the patient's perception of the pain and disability

as well as the objective responses in order to determine the effectiveness of this

approach in the treatment of facet syndrome in the cervical spine.

3.5.4.3 The third sub-problem

The third sub-problem was to integrate the data of Sub-problem One and Two in

order to establish the relative efficacy of these two treatment protocols in the

management of cervical facet syndrome.
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3.6 Statistical analysis

3.6.1 Treatment of the data

The subjective data were treated as follows:

a) After the questionnaires were completed by the patients, they were checked to

see that they were filled in correctly.

b) The figures obtained from the three questionnaires were converted to

percentages which were recorded separately for the two treatment groups.

c) The data were then analysed statistically using a 95% confidence interval.

The objective data were treated as follows:

a) The cervical spine ranges of motion, recorded in degrees, were recorded

separately for the two treatment protocols.

b) The data were then analysed statistically using a 95% confidence interval.
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3.6.2 Statistical analysis of the data

3.6.2.1 Non-Parametric paired hypothesis tests

The subjective data

The data of the questionnaires (recorded in percentages) were compared within

each of the two treatment groups and analysed statistically, using the Wilcoxon

Signed Rank Test.

The initial and the final treatment percentages, as well as the initial and month

follow-up percentages were compared to assess if there was a significant subjective

improvement within each treatment group.

The objective data

Each plane of cervical spine range of motion (measured in degrees) was compared

within each of the two treatment groups and analysed statistically, using the

Wilcoxon Signed Rank Test.

.
The initial and final treatment measurements, as well as the initial and month follow-

up measurements were compared to assess if there was a significant objective

improvement within each treatment group.
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As the sample size of each treatment group was smaller than 30, the parametric

paired t-test could not be used. The Wilcoxin Signed Rank Test was used as it has

less restrictive assumptions and near equivalence in sensitivity to the parametric t-

test (Siegel 1956:312).

3.6.2.2 Non-Parametric unpaired hypothesis tests

The subjective data

The recordings (in percentages) for the initial, fourth, final, and month follow-up

consultations were compared between the two treatment groups and analysed

statistically, using the Mann-Whitney U-test.

The objective data

Each plane of cervical range of motion (measured in degrees) for the initial, fourth,

final, and month follow-up consultations were compared between the two treatment

groups and analysed statistically, using the Mann-Whitney U-Test.

Again, the sample sizes were too small to validate the use of the parametric

unpaired t-test. As with the Wilcoxin Signed Rank Test, the Mann-Whitney U Test

was used because of its less restrictive assumptions and near equivalence in

sensitivity to the unpaired t-test (Siegel 1956:312).
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All statistical analyses were performed on the "Statgraphics Plus" Version 6,

supplied by Manugistics Incorporated.



CHAPTER FOUR

4.0 THE RESULTS

4.1 Introduction

The results discussed in this chapter deal with the subjective and objective findings

of both treatment groups. The subjective data were obtained from the

questionnaires discussed in Chapter Three. Cervical range of motion measurements

were used to obtain the objective data.

Both the intra-treatment as well as the inter-treatment data were considered, and

have been statistically analysed. The null and alternate hypotheses were either

rejected or accepted, based on the statistical criteria for each measurement

parameter.

Furthermore, demographic data obtained from the patients has also been obtained

by analysing the age and gender distribution of both treatment groups. The most

frequent levels of primary fixation of each treatment group have also been analysed.

4.2 The Hypotheses

The null hypothesis used for Sub-problems One and Two (stated in chapter 1) is the

same for both treatment groups and is defined as follows:
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Ho: There would be no statistical difference in the subjective and objective clinical

findings on analysis of the data, showing that this treatment protocol was ineffective. _

The hypothesis used for these sub-problems is again the same for both treatment

groups and is defined as follows:

Ha: There would be a statistical difference in the subjective and objective clinical

findings on analysis of the data, showing that this treatment protocol was effective.

In order to integrate the two sub-problems, a third hypothesis and a null hypothesis

are required, and these are defined as given below:

Ho: There would be no statistical difference in the subjective and objective clinical

findings on analysis of the inter-group data, showing that the two treatment

protocols are equally effective.

Ha: There would be a statistical difference in the subjective and objective clinical

findings on analysis of the inter-group data, showing that the two treatment

protocols were not equally effective.

4.3 The analysed data

The data were statistically analysed at a 95% confidence interval.
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4.3.1 Non-parametric paired hypothesis tests

4.3~1.1 Objective data - range of motion

FORWARD FLEXION

TABLE 4.1 One sample analysis of flexion comparing tx1. tx3 and tx4 of Group 1

tx1 - tx3 tx1 - tx4

Z Value 0.789264 0.422676

P Value (sig) 0.394632 (ns) 0.211338 (ns)

The null hypothesis is accepted for Group 1, as there was no statistically significant

difference between the first, final, and follow-up consultations, indicating that there

was no significant improvement as a result of the treatment.

TABLE 4.2 One sample analysis of flexion comparing tx1, tx3 and tx4 of Group 2

tx1 - tx3 tx1 - tx4

ZValue 0.181449 0.267256

P Value (sig) 0.0907245(D1s) 0.133628 (ns)

There was no statistically significant difference between the first, final, and follow-up

consultations and thus the null hypothesis is accepted for Group 2 indicating that

there was no significant improvement as a result of the treatment at a 95%
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confidence level.

EXTENSION

TABLE 4.3 One sample analysis of extension comparing tx1! tx3 and tx4 of Group 1

tx1 - tx3 tx1 - tx4

Z Value 0.422676 0.301698

P Value (sig) 0.211338 (ros) 0.150849 (ros)

Once again, there was no statistically significant difference between the first, final,

and follow-up consultations. The null hypothesis is therefore accepted for Group 1,

indicating that there was no significant improvement as a result of the treatment.

TABLE 4.4 One sample analysis of extension comparing tx1! tx3 and tx4 of Group 2

tx1 - tx3 tx1 - tx4

ZValue 0.00982331 0.0388669

0.0049116 (s) 0.0194334 (s)P Value (sig)

The null hypothesis is rejected for Group 2 as there was a statistically significant

difference between the consultations being evaluated. This finding indicates that

there was improvement as a result of the treatment.
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RIGHT ROTATION

TABLE 4.5 One sample analysis of right rotation comparing tx1. tx3 and tx4 of

Group 1

tx1 - tx3 tx1 - tx4

Z Value 0.0161569 0.181449

P Value (sig) 0.0080784 (5) 0.0907245(1115)

The null hypothesis is rejected for the first and final consultation, as there was a

statistically significant difference, indicating that there was improvement as a result

of the treatment. The null hypothesis was accepted for the first and follow-up

consultation as there was no statistically significant difference, indicating no long

term improvement as a result of the treatment.

TABLE 4.6 One sample analysis of right rotation comparing tx1, tx3 and tx4 of

Group 2

tx1 - tx3 tx1 - tx4

ZValue 0.121335 0.00982331

P Value (sig) 0.060667 5(1115) 0.0049116(s)

For Group 2 the null hypothesis is accepted for the first and final consultation

because of no statistically significant difference, indicating that the treatment

resulted in no significant improvement. The null hypothesis is rejected for the first
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and month follow-up consultation as there was a statistically significant difference,

showing a long term improvement.

LEFT ROTATION

TABLE 4.7 One sample analysis of left rotation comparing tx1, tx3 and tx4 of Group

1

tx1 - tx3 tx1 - tx4

ZValue 0,181449 1

P Value (sig) 0,0907245(01S) 0.5 (ras)

In Group 1 the null hypothesis is accepted for left rotation, as there was no

statistically significant difference between the first, final, and follow-up consultations,

indicating that there was no significant improvement due to the treatment.

TABLE 4.8 One sample analysis of left rotation comparing tx1, tx3 and tx4 of Group

2

tx1 - tx3 tx1 - tx4

ZValue 0.0613685 0.181449

P Value (sig) 0.0306847(s) 0.0907245(ns)

The null hypothesis is rejected for Group 2 for the first and final consultation, as

there was a significant difference, indicating an improvement as a result of the
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treatment. The null hypothesis was accepted for the first and month follow-up

consultation as a result of no statistically significant difference, indicating only short

term improvement as a result of the treatment protocol used.

RIGHT LATERAL FLEXION

TABLE 4.9 One sample analysis of right lateral flexion comparing tx1, tx3 and tx4 of

Group 1

tx1 - tx3 tx1 - tx4

ZValue
,

0.789264 0.0158613

P Value (sig) 0.394632 (81S) 0.0079306(s)

For right lateral flexion the null hypothesis is accepted for the first and final

consultation, as there was no significant difference, indicating no significant

improvement. The null hypothesis is rejected for the first and month follow-up

consultation, as there was a statistically significant difference in the measurements

taken. This indicated that there was long-term improvement as a result of the single

adjustment only.
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TABLE 4.10 One Sample Analysis of right lateral flexion comparing tx1, tx3 and tx4

of Group 2

tx1 - tx3 tx1 - tx4

Z Value 0.000512096 0.00194591

P Value (sig) 0.000256 (s) 0.0009729 (s)

The statistical analysis of the second treatment protocol resulted in the null

hypothesis being rejected, as there was a significant difference between the

consultations considered, indicating that there was improvement as a result of this

approach.

LEFT LATERAL FLEXION

TABLE 4.11 One sample analysis of left lateral flexion comparing tx1, tx3 and tx4 of

Group 1

tx1 - tx3 tx1 - tx4

ZValue 0.422676 0.267256

P Value (sig) 0.211338 (ns) 0.133628 (ns)

Table 4.11 shows that the null hypothesis is accepted for this group, as there was

no statistically significant difference in the left lateral flexion measurements between

the first, final, and follow-up consultations, indicating that there was no significant

improvement as a result of the treatment.
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TABLE 4.12 One sample analysis of left lateral flexion comparing tx1. tx3 and tx4 of

Group 2

tx1 - tx3 tx1 - tx4

ZValue 0.0161569 0.00554577

P Value (sig) 0.0080784 (s) 0.0027728 (s)

The null hypothesis is rejected for the measurements taken for left lateral flexion in

Group 2, as there was a statistically significant difference between the first, final,

and follow-up consultations, indicating that there was improvement as a result of the

treatment.

4.3.1.2 Subjective Data - QuestioD1naires

CMCC NECK DISABILITY INDEX

TABLE 4.13 One sample analysis of CMCC Neck Disability Index

comparing tx1. tx3 and tx4 of Group 1

tx1 - tx3 tx1 - tx4

ZValue 0.000512096 0.00328359

P Value (sig) 0.000256 _ts) 0.0016417 Cs)

The null hypothesis is rejected for Group 1, as there was a statistically significant

difference between the first, final, and follow-up consultations, indicating that there ..
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was improvement as a result of the treatment.

TABLE 4.1·4 One sample analysis of CMCC Neck Disability Index comparing tx1, tx3

and tx4 of Group 2

tx1 - tx3 tx1 - tx4

ZValue 0.00328359 0,000512096

P Value (sig) 0.0016417 (s) 0.000256 (s)

As with Group 1 the null hypothesis is rejected, as there was a significant difference

between the consultations, indicating an improvement as a result of the treatment.

NUMERICAL PAIN RATING SCALE

TABLE 4.15 One sample analysis of Numerical Pain Rating Scale comparing tx1,

tx3 and tx4 of Group 1

tx1 - tx3 tx1 - tx4

ZValue 0.000512096 0.00194591

P Value (sig) 0.000256 (s) 0.0009729 (s)

In the statistical analysis of the NRS 101 questionnaire the null hypothesis is

rejected for this group, as there was a significant difference between the

consultations considered, indicating that there was improvement as a result of this

treatment protocol.
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TABLE 4.16 One sample analysis of Numerical Pain Rating Scale comparing tx1.

tx3 and tx4 of Group 2

tx1 - tx3 tx1 - tx4

Z Value 0.00554577 0.000300669

0.00277 (s) 0.00015 (s)P Value (sig)

In Table 4.16 the null hypothesis is rejected for the second group, because of a

statistically significant difference between the first, final, and follow-up consultations,

indicating that the treatment was effective in reducing the symptoms of cervical facet

syndrome.

McGILL SHORT-FORM QUESTIONNAIRE

TABLE 4.17 One sample analysis of McGill Short-Form Questionnaire comparing

tx1. tx3 and tx4 of Group 1

tx1 - tx3 tx1 - tx4

ZValue 0.00328359 0.00194591

0.0016417 (s) 0.0009729 (s)P Value (sig)

In the statistical analysis of this questionnaire for Group 1 the null hypothesis is

rejected, because of a significant difference between the consultations, indicating an

improvement.
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TABLE 4.18 One sample analysis of McGill Short-Form Questionnaire comparing

tx1. tx3 and tx4 of Group 2

tx1 - tx3 tx1 - tx4

Z Value 0.000512096 0.000300669

P Value (sig) 0.0025604 (s) 0.0001503 (s)

For Group 2 the null hypothesis is rejected, as there was a statistically significant

difference between the first, final, and follow-up consultations, once again indicating -

that there was improvement as a result of the treatment.

4.3.2 Non-parametric unpaired hypothesis tests

4.3.2.1 Olbjective data - range of motion

FLEXION

TABLE 4.19 Two sample analyses of flexion measurements comparing both

treatment groups

tx1 tx2 tx3 tx4

Z value 0.170402 0.108939 0.176632 0.0549957

P value 0.085201 (ns) 0.0544695 0.088316 (ns) 0.0274978

(ns) {sl
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The null hypothesis is accepted for the first, fourth, and eighth consultations, as

there was no significant difference between the groups, indicating that there was no

statistical difference in the efficacy of the two treatment protocols. The null

hypothesis is rejected for the follow-up consultation, as there was a significant

difference between the groups, indicating a difference in the efficacy of the two

treatment protocols.

EXTENSION

TABLE 4.20 Two sample analyses of extension measurements

comparing both treatment groups

tx1 tx2 tx3 tx4

Z value 0.382564 0.723585 0.647689 0.288635

P value 0.191282 (ns) 0.3617925 0.3238445 0.1443175

(na) 1111s) Il11s)

In this comparison of the two treatment groups the null hypothesis is accepted, as

there was no statistically significant difference between the consultations considered

for both groups. This indicated that both treatment protocols were equally effective.
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RIGHT ROTATION

TABLE 4.21 Two sample analyses of right rotation measurements comparing both

treatment groups

tx1 tx2 tx3 tx4

Z value 0.404845 0.503764 0.21738 0.21935

P value 0.2024225 0.251882 (ns) 0.10869 (D1s) 0.109675

(ns) (ns)

Table 4.21 indicates that the null hypothesis is accepted for right rotation

measurements, as there was no significant difference between the first, fourth, final,

and follow-up consultations of both groups. This indicates that there was no

statistically significant difference in the efficacy of the two treatment protocols.

LEFT ROTATION

TABLE 4.22 Two sample analyses of left rotation measurements comparing both

treatment groups

tx1 tx2 tx3 tx4

Z value 1 1 0.916954 0.413796

P value 0.5 (ns) 0.5 (ns) 0.458477 (ns) 0.206898

(ns)
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As with right rotation the null hypothesis is accepted, as there was no significant

difference between the consultations of both groups, indicating that there was no

significant difference in the efficacy of the two treatment protocols.

RIGHT LATERAL FLEXION

TABLE 4.23 Two sample analyses of right lateral flexion measurements comparing

both treatment groups

tx1 tx2 tx3 tx4

Z value 0.327529 0.900313 0.478667 0.629328

P value 0.1637645 0.4501565 0.2393335 0.314664

(ras) (ns) (ras) (ns)

The null hypothesis is accepted for right lateral flexion, as there was no significant

difference between consultations of both groups. This result indicated that there was

no difference in the efficacy of the two treatment protocols investigated in this study.
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LEFT LATERAL FLEXION

TABLE 4.24 Two sample analyses of left lateral flexion measurements comparing

both treatment groups

tx1 tx2 tx3 tx4

Z value 0.755071 0.933256 0.441346 0.834719

P value 0.3775355 0.466628 (ns) 0.220673 (01S) 0.4173595

(01S) (ns)

Once again, the null hypothesis is accepted, as there is no significant difference

between the first, fourth, final, and month follow-up consultations of both groups.

This fact indicated that there was no significant difference in the efficacy of the two

treatment methods employed.
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FIGURE 4.1 Comparison of the increase in median measurements
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4.3.2.2 Subjective data - questionnaires

CMCC NECK DISABILITY INDEX

TABLE 4.25 Two sample analyses of CMCC Neck Disability measurements

comparing both treatment groups

tx1 tx2 tx3 tx4

Z value 0.261261 0.601892 0.737127 0.983006

P value 0.1306305 0.300946 (01S) 0.3685635 0.491503

(ns) (ns) (ns)

When considering the first set of subjective data, the null hypothesis is accepted.

This can be concluded as there was no significant difference between the

consultations of the two treatment groups, thus indicating no significant difference in

the efficacy of both treatment protocols.
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NUMERICAL PAIN RATING SCALE

TABLE 4.26 Two sample analyses of Numerical Pain Rating Scale measurements

comparing both treatment groups

tx1 tx2 tx3 tx4

Z value 0.404581 0.693028 0.917019 0.843725

P value 0.2022905 0.346514 (ns) 0.4585095 0.4218625

(81IS) (ns) 1ms)

As for the CMCC Neck Disability Index, the nu" hypothesis is accepted because of

no statistically significant differences between the first, fourth, final, and follow-up

consultations of both groups. This result indicated that there was no difference in

the efficacy of the two treatment protocols.

McGILL SHORT-FORM QUESTIONNAIRE

TABLE 4.27 Two sample analyses of McGi" Short-Form Questionnaire

measurements comparing both treatment groups

tx1 tx2 tx3 tx4

Z value 0.851881 0.394524 0.767228 0.311571

P value 0.4259405 0.197262 (ns) 0.383614 (ns) 0.1557855

(ns) (ns)
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In Table 4.27 the null hypothesis is accepted for the results of the McGill Short Form

Questionnaire, as there was no significant difference between the consultations of

the groups, thus indicating that both treatment protocols were equally effective.

4.4 Age and gender of patients

TABLE 4.28 Prevalence of age

AGIE INTERVALS TREATMENT GROUP 1 TREATMENT GROUP 2

10 - 19 1 16.6%1 1 16.6°/~

20 - 29 7 (46.6%) 9 _(60%)

30 - 39 3 (20%) 2 (13%)

40 -49 2 113°/~ 1 16.6°/~

50 - 59 1 (6.6%) 1 16.6°/~

60 - 69 0 (0%) 1 (6.6%)

70 -79 1 (6.6o/~ 0 l°O/~

The average age (mean) for Treatment Group 1 was 33. The average age (mean)

for Treatment Group 2 was 29.3. The average age overall was 31.2.

TABLE 4.29 Gender distribution

GENDlER TREATMENT GROUP 1 TREATMENT GROUP 2

MALES 8 (53.3%) 4 (26.6%)

FEMALES 7 (46.6%) 11 (73.3%)
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The overall male:female ratio was 2:3.

FIGURE 4.2 Most frequent levels of primary fixations -Group 1
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FIGURE 4.3 Most frequent leyels ot primary fixations -GrQup 2
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4.5 Conclusion

The results given in this chapter, which summarise the statistical analysis done on

the data gathered in this study, show that a number of significant differences exist

within each group. However, only one statistically significant difference can be found -

between the two treatment protocols, and occurred for the measurement taken in

forward flexion.

Furthermore, the analysis done on the demographics of the two treatment groups

showed that there was a reasonably similar spread in the age distribution. However,

the gender distribution between the two groups differed considerably. The

distribution of the levels of primary fixations were reasonably similar between the

two groups for most levels.
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CHAPTER FIVE

5.0 DISCUSSION OF STUDY

5.1 Introduction

This chapter involves the discussion of the results obtained from the range of motion

readings and the questionnaires.

Firstly, the objective and subjective intra-treatment results are discussed to assess

the efficacy of each treatment protocol in alleviating the signs and symptoms of

cervical facet syndrome.

Secondly, the discussion studies the objective and subjective inter-treatment results ..

This is to assess whether there is a significant difference in the two treatment

protocols, thereby indicating which treatment protocol is more effective for the

treatment of cervical facet syndrome.
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5.2 Intra-treatment comparison

5.2.1 The objective data

5.2.1.1 Cervical range of motion

The first treatment group demonstrated no statistically significant differences in

forward flexion, extension, left rotation, and left lateral flexion. However, a

statistically significant difference was found for right rotation (Table 4.5) at the final

treatment and right lateral flexion (Table 4.9) at the month follow-up, suggesting that

there was a clinically significant improvement in these ranges of motion.

The second treatment group demonstrated a significant improvement in extension

(Table 4.4), right rotation (Table 4.6) left rotation (Table 4.8), right lateral flexion

(Table 4.10) and left lateral flexion (Table 4.12), indicating a clinically significant

increase in almost all the ranges of motion. The significant improvement in

extension and right and left lateral flexion was at the final treatment and month

follow-up consultation. Right rotation was only significantly improved at the month

follow-up consultation and left rotation only at the final treatment.

From these results it would appear that the second treatment group had a greater

improvement in range of motion than the first treatment group.
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5.2.2 The subjective data

5.2.2.1 Questionnaires

The statistical analysis for all three questionnaires used (CMCC Neck Disability

Index (Addendum A), Numerical Rating Scale 101 (Addendum C), McGill Short

Form (Addendum B» revealed that both treatment groups demonstrated a

statistically significant improvement from the first to the last treatment, and from the

first treatment to the month follow-up consultation (Tables 4.13 - 4.18).

This suggests that patients from both treatment groups felt that their disability, as

well as pain intensity and quality, were improving throughout the duration of the

treatment as well as after a month of treatment.

5.3 Inter-treatment comparison

5.3.1 The objective data

5.3.1.1 Cervical range of motion

With extension (Table 4.20), right (Table 4.21) and left (Table 4.22) rotation, and

right (Table 4.23) and left (Table 4.24) lateral flexion, there was no statistically

significant difference between the two treatment groups. This indicates that" both

treatments were equally effective in treating cervical facet syndrome.
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However, it was found that with forward flexion (Table 4.19) there was a statistically

significant difference between the two treatment groups, but only at the month

follow-up. This indicates that the two treatment protocols were not equally effective

as far as increasing the forward flexion range of motion is concerned.

Possibly this could be explained as being due to a decrease in posterior cervical

spine muscle spasm. The fact that the significant difference was only at the month

follow-up could be due to the effect of the treatment protocol taking a while to set in.

However, it can be shown graphically (Fig 4.1) that the second treatment group

responded with greater improvements in cervical range of motion than the first

treatment group. This would indicate that the second approach (Group 2) of

adjusting the primary fixation in the direction of restriction, as well as the level below

in the opposite direction, is preferential to just adjusting the primary fixation in the

direction of restriction only (Group 1).

One must be prudent when making this assumption, as only the forward flexion

measurements were shown to be significantly different between the two treatment

groups, and not the extension measurements as would be expected.
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5.3.2 The subjective data

5.3.2.1 Questionnaires

The statistical comparison of the initial, fourth, final, and month follow-up

measurements revealed no significant difference between the two treatment groups,

for all three questionnaires.

This indicates that at the onset both treatment groups experienced the same

disability (CMCC Neck Disability Index - Addendum A), pain intensity (NRS 101 -

Addendum C), and sensory dimension of their pain (McGill Short Form

Questionnaire - Addendum B).

The fact that there was still no statistically significant difference at the fourth, final,

as well as the month follow-up consultations, indicates that both treatment protocols

were equally effective according to the subjective data.

5.4 Discussion

It was hypothesised that both treatment groups would show favourable results in

terms of the subjective and objective findings.

The results indicate that both treatment groups responded favourably to their

respective treatment protocols and that each treatment method acted with
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equivalent efficacy and that the rate of patient improvement was similar.

The first two hypotheses, which state that there would be an improvement as a

result of each respective treatment protocol, are accepted. The third hypothesis,

stating that there would be a difference in efficacy between the two treatment

groups, is rejected for all data, except for the forward flexion range of motion

measurement, for which the hypothesis must be accepted. This would indicate that

the second treatment protocol was more effective than the first, in terms of range of

motion in the forward flexion direction.

5.5 Limitations of this study

The objective measurements, in the form of the goniometer readings, may be

subject to human error. This is a result of the fact that the callibrations are only in

increments of two degrees, which may make the instrument insensitive to subtle

changes in cervical motions. Added to this is the possible risk of incorrect user

methods.

The subjective measurements, in the form of the three questionnaires, may also

have had their limitations. The patient may have felt the need to please the

researcher and record an improvement which was beyond that which was actually

felt.
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The gender distribution between the two treatment groups, particularly of male

patients, could have been closer, which would have given more representative

results. However, the male-to-female ratio within each group corresponds to the

research done by Nyiendo et al. (1989).

Other weaknesses of this study include the sample size being too small, which could

result in a Type 2 error (Bajpai et al. 1978 : 212). This is when the null hypothesis is

accepted as true when it is actually false.

5.6 Comparison of the results with other research

The results of a pilot study assessing the effectiveness of adjusting the cervical

spine for minor disorders of the neck revealed that pain in the neck, pain or

paraesthesia in the shoulder and stiffness of the neck were all improved significantly

(Howe et al. 1983). The adjustments produced a highly significant immediate

improvement in rotation and lateral flexion. The significant increase in cervical spine

rotation was maintained for three weeks, unlike lateral flexion that was not

maintained.
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As can be seen from Fig. 5.1, there appears to be a greater improvement in the

lateral flexion measurements of both Group One and Two of this research study,

compared to those of the study conducted by Howe et al. (1983). However, the

mean improvement in rotation seems to be similar for Group Two and the study by

Howe et al. (1983), unlike Group One which appears to have a minimal increase.

A study done by Yeomans (1992), assessing cervical intersegmental mobility before

and after adjustments, revealed that post-manipulative mobility is significantly

greater (with the exception of the C1 segment) than before spinal manipulative

therapy. The average frequency of spinal manipulative therapy was three per week,

with the therapy continuing for as long as six months, and as short as three weeks.

In a pilot study by Cassidy et al. (1992) determining what effect adjusting the

cervical spine has on pain and range of motion, a correlation between an increase

in cervical rotation and a decrease in pain was found. The patients received a single

rotary adjustment and there was no follow-up consultation. As the results of this

study were not controlled, no conclusions can be made concerning the clinical

efficacy of adjusting the cervical spine for neck pain.

70



FIGURE 5.2 Comparison of Cassidy et ars. (1992) mean increase in range of

motion after manipylation with increase in median measyrements of this stydy,
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Mean improvement in NRS 101 scores

FIGURE 5.3 Comparison of mean improvement in NRS 101 scores with study by

Cassidy et al. (1992),

40

~
°c 30 +---------------~------------~--=
(ij
Q)

E
c.- 20 +--------+-
<»o
c
Q)
b..

ID
~ 10 -+---
o

Cassidy Group 1
Study groups

Group 2

72



The graph (Fig.5.2) comparing the increase in range of motion of this study with that

of the study conducted by Cassidy et al. (1992), appears to be similar for right

rotation. Group Two appears to have a greater improvement in extension and left

rotation, unlike Group One which appears to be similar to Cassidy for extension.

Group One and Two appear to be greater for lateral flexion, especially Group One.

The only measurement for which Cassidy has a greater improvement is forward

flexion.

The graph (Fig.5.3) comparing the mean improvement in the NRS 101 scores with

those of Cassidy et al. (1992), seems to indicate that the patients in Group One

experienced a greater improvement than those in Cassidy's study, and that Group

Two experienced an even greater improvement than Group One.

Using physical functioning as a measurement modality, a blinded randomized

clinical trial was done by Koes et al. (1992) comparing the effectiveness of manual

therapy (adjusting and mobilising the spine), physiotherapy (exercises, massage,

and physical therapy modalities), treatment by the general practioner (medication

and postural advice), and a placebo therapy (de-tuned ultrasound and shortwave

diathermy). This was performed on patients with chronic non-specific back and neck

complaints. All treatments were given for a maximum duration of three months. The

results indicated that manual therapy had a faster and greater improvement

compared to the other three therapies.

73



Koes et al. (1993) used sub-group analysis to assess the relative efficacy of

physiotherapy and manual therapy in treating chronic patients with non-specific

back and neck complaints, who had not received physiotherapy or manual therapy

during the past two years. The results suggested that manual therapy was more

effective than physiotherapy in treating these conditions.

The results of these studies cannot be compared directly with this research project

as they all involved assessing the efficacy of spinal manipulative therapy for neck

pain. The purpose of this project was to assess the relative efficacy of two

approaches to adjusting the cervical spine.

What can be correlated is the fact that both treatment groups of this study,

especially the second group, showed a significant improvement in cervical spine

range of motion as a result of the treatment. The patients from both treatment

groups also reported a significant improvement in pain intensity and quality of life.

This confirms the above research studies, in that spinal manipulative therapy is an

effective treatment protocol for neck pain.
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CHAPTER SIX

6.0 RECOMMENDATIONS AND CONCLUSIONS

6.1 Recommendations

Future studies in which a comparison is to be made should use a random sampling

technique which takes into account the patient's gender, age and, possibly,

physique. In order to make the study more valid, other factors should also be more

congruent. This would include factors such as the levels of dysfunction, the duration

of the complaint, and the dismissal of subjects with other co-existing complaints.

An important factor to consider would be the sample size. With treatment groups of

only 15, one could only consider this as a pilot study. For further studies in this

regard, sample sizes of at least 30 would be recommended so that paired and

unpaired t-tests could be performed. This would make a trend in results more

apparent and sensitive to the subtle changes in data. With samples this size a

statistical quality control test could also be performed.

Both treatment groups received a five-minute massage, with oil, by hand. A

suggestion for further research purposes in this field is that the massage be done

using a mechanical device for a fixed period of time, to ensure equal preparation of

all patients to minimise any possible subjectivity influencing the results.
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Relating to the great differences in anatomy and biomechanics in the upper and

lower cervical spine, a study specific to each of these regions is also recommended.

Other factors to consider would be to use only one form of adjustment, as there may

be subtle differences in the rotary techniques which have not yet been revealed.

6.2 Conclusions

This study consisted of 30 patients who were randomly divided into two treatment

groups of 15 each. All the patients were diagnosed as having cervical facet

syndrome after providing an intensive medical history, and an orthopaedic

examination was performed on them.

Both treatment groups were given eight treatments over a period of four weeks, with

a month follow-up consultation.

The results show that there is a statistically significant improvement in both

treatment groups, indicating that both treatment protocols are effective for the

treatment of cervical facet syndrome. Both treatment groups were shown to be

equally effective, except for the difference in median measurement of the forward

flexion range of motion in which Treatment Group 2 was shown to have a

significantly greater improvement at the month follow-up consultation.

Having a month follow-up consultation would indicate which treatment protocol has

the longest "holding power", an important factor to consider when treating patients
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for whatever condition. The author feels it was significant that the only statisically

significant difference between the two treatment groups could be elicited at the

month follow-up consultation.

The findings are significant in that patients who receive the second method of

treatment could require fewer subsequent treatments, which would be both

economically and therapeutically sound.

To conclude, the study successfully compared two approaches to adjusting facet

syndrome in the cervical spine, and showed that some statistically significant

differences do exist between the two treatment protocols.
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ADDEND"UMA

CMCC NECK OnSABHILKTY INDEX

Pat tent's Name: .••....•.•. ·•···•··•··•- Date: ...

Thio quootlonnaJ..r:mhas beon deoignmd to gl'/etho doctor i.nformation &0 ~o hCl'_
your nock pain hao affmctmd you evmry day Life. Pleaoo answer every Delcti.on
and merk in oach Qoction only ONE box which appL1Q5 ~o lOu. Plmaoe chooelo ~ho
bo~ moot clooely dsecribas your problom.
Soction 1 - Pain Intonoity
() I have no pain at the moment.
( ) Tbs pain i~ very mild at the moment.
[ ) Ths pain is moderate at the moment.
( ) ·The pain is fairly severe at the moment.
( ) The pain is very severe at the moment. .
( ) The pain is the worst imaginable at the moment.
Section 2 - Personal' cara (Wash:ing,Drassinq, atc.)
[) I can look after myself without causing extra pain.
() I can look after myself normally but it causes extra pain.
() It is painful to look after myself and I am slow and careful.
[J I need someone to help, but manage IDOst of my personal care .

. [ J I need help every day in most aspects of self care.
(J I do not get dressed, I wash with difficulty and stay in bed.
section 3 - Lifting
e] I can lift heavy weights ~ithout extra pain.
[ ) I can lift weights but it give extra pain.
(] Pain prevents me from lifting weights off the floor, but I can :nanage

them if they are conveniently placed.
Pain prevents me from lifting heavy weights, bue !can manage ~~em ~:
they are conveniently placed.
I can lift very light weights.
I cannot lift or carry anything at all.

Section ~ - Reading
() I can read as much as I like without pain in my neck.
[1 I can read as much as I like with only slight pain.
[) I can read as much as I want with moderate pain.
[1 I can't read as much as I want due to moderate pain.
[1 I can hardly read due to severe pain in my neck.
ell cannot read at all.
Section 5 - BQQdecha$
(] I have no headaches at all.
[) I have slight headaches which come in-frequently.
[1 I have moderate headaches which come in-frequently.
[1 I havs moderate h~adaches which coma frequently.
[1 I hays s~vora h~adachas which com~ frmq.uently.
[1 I he.ve hOQdachQs almost 1111th" t.i.mGl. .
SoctiOQ 6 - CoacontrnticQ
[ I I can concontratQ fully wh"n I want to ~ith no difficulty.
[ ) I cnn concontrate £s much as I want with slight difficulty.
C 1 I have £ fair doqroo of difficulty in concmntrmting when r want ~o.
( I I havQ .n lot of diff.ic.l.lltyin concontr.nting ",hon I want to.ell havo £ grant doal of difficulty in concmntr~ting whon [ want to.
C 1 I cannot concontr~to £t all.

l ~f l



[J<3ct1on 7 - Wozok
I J I can do aD =uch ~ork GO I want to,
I I I can only do ~ usual work, but ~o moro,
I·. I I ·can do IDOSt:of ~ !JGual work, bYt no moro,
I I l cannot do ~ uausl work.
(Ilcan hardly do any ,.,ork at all.
I I I can't do any ,.,OI:"X at: all.

8<3ctiOQ a - Drivinq
(J L can dri"IB ~ car as long aa I '''ant ,.,1.th any necx pain,
I J I can dri.',e ~ car aD long aD I want ,.,1.th slight pain in my nscx.
I I I can dri',e ~ car aD long an I ,.,ant ·.,tth aIOderate pain Ln my neck.
(J I can't dri',e ~ car as long && I want duo to moderate nock pain.
(J I can hardly drivo at all dus to sQVQronock pain.
(J I can't drive my car at all.
Section 9 - Sl!aSping
(J I have no trouble sleeping.
(J My sleep is slightly disturbed « 1 hr. sleepless).
( J My sleep is ~ild1y disturbed (1-2 hrs. sleepless),
( ) My sleep is moderately disturbed (2-3 hrs, sleepless).
( ) My sleep is greatly disturbed (3-5 hrs. sleepless).
(J My sleep is completely disturbed (5-7 hrs. sleepless).

Section la - Recreation
I am able to engage in all my recreational activities with no neck pa~
at all.
I am able to engage in all my recreational activities with some neck
pain.
I am able to engage in most, but not all of my recreational activities
because of my neck pain.
! am able to engage in a few of my usual =ecreational activities because
of my neck pain.
! can hardly do any recreational a~ivities because of my ~eck pain.
! can't do any recreational activities at all ..

Copyright ver~onl ~agiae 198ï, modified fr~ :ai=~anks et.al; ?hvsiotheraov.
1980.



~HQBl:-fQBl1 M~~ILL paIN QU~~IIQHHaIB~ (~E...tU~Ql
RONALD MELZACK

PATIENT'S NAME DATE

HQ1!1'1 liI.L12 MOPERATE SEYEBE
THROBBING 0) 1) 2) J)

SHOOTING 0) 1) 2) J)

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)
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ADDENDUMC

roUMERICAL RATING SCALE

Please indicate on the line belo~ the number bet~een ~ Qnd
10~ that best describes the pain of your major problem at
this point, when it is at its worst. A zero (~) would mean
"no pain at all" and one hundred (l'~)would mean "pain as
bad as it could ben. Please write only one number.

_____________________________________________ l~~

Please indicate on the line'belo~, the number between ~ and
l~~ thGlt best describes the pGlinof your MQjor problem ~t
this point, ~hen it is mt its Iemst. A gero (~) would me&D
"no pilin ~t all" &nd one hundred (l~@)'ci'o\llldmemlIl "p~in as
bad as it could be'v. Pla&se write only one number.
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CROM Procedure Mallnua~

I

, PerlcrmlilncrrJ AttalD'iM4MtA$$oc/8}~
J600 LabeteR~ Sultfl 6
St. Pau" MN $5110:4144

Procedure for M~aslUJlill!ri1glNIee~ Motion
with the CROM

CROM (C4irvical Range of Motion Instrument) is a product at:



Introduction

Pain and loss of motion in the cervical
region are common problems that increase
with age. Over 40 million adult Americans
suffer from some form of osteoarthritis or
degenerative joint disease, and 50 to 85
percent of these people will experience
debilitating back or neck pain of a
temporary or chronic nature.

Accurate measurement of cervical motion
during the course of a therapeutic regime
can provide objective data on the benefits
of the selected treatment. However,
currently available measurement devices
are time consuming, cumbersome, poorly
standardized and poorly accepted by
practitioners. In response to this lack of a
acceptable means of measurement,
existing devices were evaluated and the
following design criteria established:

o easily applied
o measures all planes of motion
• comfortable
o time efficient
o easily adjusted

o quickly read
o standardized landmarks and

positioning
o standardized protocol
o reproducibility
o simple design
o reasonable cost

Based on these criteria, the CROM
instrument, accessories and protocol were
developed. The CROM accurately and
quickly measures the range of sagittal,
coronal and horizontal movements that can
be performed by the head and neck,

To perform and document accurate
cervical measurements you will need the
following items:

o CROM Instrument, including the rotation
arm and the forward head arm

o magnetic yoke
o vertebra locator
o tape measure
o recording sheets
o procedure manual

1



The CROM Instrument is aligned on the
nose bridge and ears and is fastened to
the head by a velcro strap (see figure 1). .~

Two frequently observed problems seen in
patients with cervical dysfunction are .
forward head (cranio-thoracic postures)
and rounded shoulders (scapular
protraction). Forward head is the anterior
glide of the cervical spine and head with
cervical hyperextension. The CROM
Instrument, with the forward head arm
and the vertebra locator, accurately
measures forward head (see figure 2).

Three dial angle meters are used to take-
most of the measurements. The sagittal
plane meter and the lateral flexion
meter are gravity meters. The rotation
meter is magnetic and responds quickly to
the shoulder-mounted magnetic yoke,
accurately measuring cervical rotation.
Because the rotation meter is controlled by
the magnetic yoke, shoulder substitution is
eliminated.

Figure 2: CROM w~h forward head arm and
vertebra locator

Figure 1: CROM with rotation arm and magnetic
yoke

Rounded shoulder is the anterior
movement of the scapula (shoulder and
upper extremity) on the thorax. Rounded
shoulder measurements are taken with the
tape measure.
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Suboccipital Flexion and Extension

Instruct the subject to position the CROM Instrument as if putting on a pair of glasses.
Fasten the velcro strap in line with the bows. You will not need the magnetic yoke, rotation
arm, forward head arm or vertebra locator
for these measurements. Instruct the
subject to stand facing away from an
outside corner of a wall or edge of a open
door frame. The subject's sacrum, thoracic
spine and occiput must be in contact with
the corner of the wall or door edge (see
figure 3). Instruct the subject to maintain
constant pressure to prevent substitution
movements. Since the sagittal plane meter

. normally reads zero when the ear bows
are parallel to the horizontal plane, this
reading (zero or otherwise) indicates the
subject's resting suboccipital posture;
record it on the recording sheet".

Figure 3: Resting posture

Instruct the subject to flex the suboccipital
area as much as possible while
maintaining equal pressure at the skull,
thorax and sacrum (see figure 4). Record
this measurement.

Instruct the subject to extend the
suboccipital area as much as possible
without allowing the skull, thorax and
sacrum to leave the contact surface (see
figure 5). Record this measurement.

FigiJre 4: Flexion

•A sample recording sheet is provided in
the back of this manual. Tablets Ol the
recording sheet may be ordered from your
dealer as PM Form 101.

3 Figure 5: Extension



To measure cervical extension, first instruct
the subject to "nod your head back"
(suboccipital extension). Then have the
subject extend further until full extension is
achieved (see figure 7). Record this
measurement also.

Cervical Flexion and Extension

lnstruct the subject to sit erect in a straight-back chair with the sacrum against the back of the
chair, the thoracic spine away from the backot the chair, arms hanging at sides and feet flat
on the floor. Next. instruct the subject to position the CROM instrument as if putting on a pair
of glasses. Fasten the velcro straps snuggly in line with the bows. You wilillilt need the
magnetic yoke, rotation arm, forward head arm or vertebra locator for these measurements.

To assure full flexion in this multi-joint area,
first instruct the subject to "nod your head
to make a double chin" (suboccipital
flexion). Then encourage the subject to
flex further until full cervical flexion is
obtained (see figure 6). To take the
reading on the sagittal plane meter. read
through the meter's beveled edge; from
this angle the pointer will be magnified to
the dial edge. Record this measurement in
the appropriate space on the recording
sheet.

Figure 6: Cervical flexion

Figure 7: Cervical extension
4
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Lateral Flexion

Instruct the subject to sit erect in a straight-back chair with the sacrum against the back of the
chair, the thoracic spine away from the back of the chair, arms hanging at sides and feet flat
on the floor. Note: to eliminate rotation during lateral flexion the subject should focus on a
point on a wall straight ahead. The sagittal plane meter will read zero if the subject is looking
straight ahead. The latetal flexion meter will also read zero if the head is not laterally flexed.
If the lateral flexion meter does not read .zero, record the reading as lateral flexion at rest. You
will.QQ1need the magnetic yoke, rotation arm, forward head arm nor vertebra locator for these
measurements.

Instruct the subject to tlex the head laterally
to the left, keeping the shoulders level and
without rotating the head (see figure 8).
Monitor for shoulder elevation by lightly
placing your hand on the right shoulder,
and correct manually any head motion
outside the coronal plane. Note and
record the measurement from the lateral
flexion meter.

Figure 8: Left lateral flexion

Now instruct the subject to flex the head
laterally to the right. again keeping the
shoulders level without rotating the head
(see figure 9). As before, monitor for left
shoulder elevation and correct head
motion.

5 Figure 9: Right lateral flexion



Rotation

Vou will need to use the CROM instrument plus the magnetic yoke and rotation arm for.
these measurements. To obtain an accurate rotation measurement, first determine which
direction is north.'

Next, place the magetic yoke on the
subject's shoulders with the arrow pointing
north (see figure 10). Instruct the subject to
sit erect in a straight-back chair with the
sacrum against the back of the chair, the
thoracic spine away from the back of the
chair, arms hanging at sides and feet flat
on the floor. The lateral flexion and sagittal
plane meters must read zero for the
rotation meter to be level; if necessary,
assist the subject into the correct position ..
As the subject faces straight ahead, grasp'
the rotation meter between your thumb and
index finger and turn the meter until one of
the pointers is at zero.

Figu~e 10: Magnetic
yoke pointing north

_-,'(::-::-;: ..

Instruct the subject to focus on a horizontal
line on the wall so the head is not tipped
during rotation. Have the subject turn the
head-as far to the left as possible (see
figure 11), and to ensure that no shoulder
rotation occurs, lightly stabilize the right
shoulder with your hand. (Note: if the head
and shoulders are rotated together the
pointer will not move because the
magnetic yoke positioned on the shoulders
eliminates shoulder substitution.) Record
this measurement in the appropriate place
on the recording sheet.

Figure11: Left rotation

While you lightly stabilize the left shoulder,
instruct the subject to turn the head as far
as possible to thg right (see figure 12).
Record this measurement also.

*You can find magnetic (map) north by
noting the direction of the red needle on 6
the rotation meter when it is at least four
feet from the magnetic yoke. Figure 12: Right rotation



Next, instruct the subject to relax and
record this measurement as the resting
posture.

Figure 13: CROM with forward head arm and
vertebra locator

Forward Head

Instruct the subject to sit erect in a straight-back chair with the sacrum against the back of the
chair, the thoracic spine away from the back of the chair, arms hanging at side and feet flat on
the floor. You will need to use the CROM instrument plus the forward head arm and the
vertebra locator for this measurement, but llil1 the magnetic yoke nor the rotation arm.

Attach the forward head arm on the CROM
in place of the rotation arm (see figure 13).
Stand to the subject's left side so you can
read the sagittal plane meter. To assure
that the forward head arm is horizontal,
assist the subject to position the head with
the sagittal plane meter reading zero.
While the subject maintains this position,
locate the seventh cervical vertebra and
place the foot (bottom tip) of the vertebra
locator on the spinous process. Position
the locator so the bubble is centered within
the vertical lines on the vial. The forward
head arm is calibrated in centimeters for
the horizontal distance from the nose
bridge to the locator contact point with the
seventh vertebra.

Now, instruct the subject to slide the head
as far back as possible, while keeping the
dun level. Note the measurement at the
junction of the forward head arm and the
vertebra locator and record it as retraction.

Then, instruct the subject to protract or
protrude the head forward as much as
possible, while keeping the chin level.
Record this measurement as protraction.
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CRaM Recording Sheet

Name: Date of Initial Evaluation:, _
Facility: Examiner: _

DATES
MEASUREMENTS
Suboccipital: R~tn~Posture I

Flexion I I I I I I I
Cervical: Flexion

Extension

Lateral Flexion: ~:fng Posture I I I I I I I I
Rotation: Left

Right

Forward Head: Retraction
Restina Posture
ProtractiQn

Round ShouIder:.....L~e_,_;ft..___-----+--+_-_t_-_t--+_---t---t_____i
RJght

Form 101 - Performance Attainment Associates. Roseville MN 55113
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ADDENDUME

RANDOM SAMPLING METHOD
As taught by Mr. K. Reich, statistician.

1. Cgnsider the patients satisfying the delimitations of the study.
2. Suppose we choose blocks of size 4.
3. Then divide the patients into blocks of 4 which have 2A (Treatment Group 1) and
2B (Treatment Group2).

4. For blocks of size 4 there are (4+2) = 6 blocks, namely:
1 -MBB
2 -ABAB
3 -ABBA
4 - BBM
5-BMB
6-BABA

5. Then choose a sequence of random numbers between 1 and 6 (use a dice)
The results results were: 6 (BABA), 3 (ABBA), 4 (BBM), 2 (ABAB), 3 (ABBA), 1

(MBB), 2 (ABAB), 4 (BABA).
6. This leads to the allocation:

1. B
2. A
3. B

·4.A
5. A
6. B
7. B
8. A
9. B
10. B
11. A
12. A
13.A
14. B
15.A
16. B
17. A·
18. B
19. B
20.A
21. A
22.A
23. B
24. B
25. A
26. B
27.A
28. B
29. B
30.A
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Blood presDure: ~r8S: L I I



L.lot
fleR.

R.lot.
fIGR.

~inor's sip
Skin cbrulg@s
'osture

@rQct
Aa&lil's

"·lringGs of IiiOU on:

'TIL SpiDQ: l?hmicm:- 90 l?ilill.~o!w to n@or
~8tCëlXWicm: 50
ft.lot.flex.: 3@ l?i~~@ro @@~ n~
L.lot.flex.: 30 l?ln9@l:'o~O~ l~
lot. to lll.: 35
!lot.to L.: 35

L.Rot. R.Rot.

!8t.

/ = poin-freQ limitntion; // = poinful liwdtotion.

Romberg's sign.
ProBotOf' ---llki-tt.
ïrcandelenburg's sign.
Goit.

rbyt~
boloncQ
~el!ldulousnes"
on toes
aD heels
tondlail

Half Sc;JUll t .
Seapulmr ~iDgiDg.
~usc1e tone.
Spasticitr/ftigidity.



3,

Shouldfar:
£uiml
~~Qtr"
R~ - glenoh~ernl

£cnpulootborncÁc
oero~ocAn~ie~lnr
eAbo~
~rist

Chest ~easuremeDt
iDSl1ir~tion
expirstioD

Visusl !acuity

Dranst eX~D~tio~:
IMpeetion:

£uin
sige
cODtour
nipples
n~ overhcaaild
h~Dds against hi~Q
le&ning for't7srd.

PSlJi»otion:
axillailry lymph Dodes.

Spinal posture
Helila

scalp
sInd I
f21ce
skin

I!:yes
conjunctivs
selcan
eyebrOl;;fs
eycalids
hC£'_Ïmal ,g.lzmd
D21solaerimaill duct
aligMent
corneal reU ex
oeulmr IilOV~Dt

"isunI fiGld£
secoJilodntion
iris
pupils
red rdl,m
oJ?tic dise



VOSOQ1D
g~nQrol bochgroUDd
~eulo
witreoWil
leans

~rs:
oudelo
Qor eon21
dnma
ouditory oruty
e:lehQrtraot
lUime traQt

;OSQ:
@gtern&ll
ililto~êll

QQphm
turhinates
olfoction

Sinuses (frontol & ~gil1ory):
tenderness
tronsill~nQtion

~outh and ph&lryng:
lips
buccol [NCOOO
9~ ond tooth
roof
ton9uQ

inspection
moVQjiQnt
t.Mt.e
:nlpoticm

19DOryxlg
ios!i)oetion
C1X

-.&JOM:
~osture
sha
Q~Ql1in9
&lcars
cUscolorotio!i!
hoir lilllQ



s·

a~:
WlexioD: 4S ChiD t@'Aa~~

eru.!m t@ ~toml!!1O
~xtensio~: S$ ~@~@~Ga~ ~a~annOn.

t@ ~n@@~
t. 1~t •n COlX : <le
ft. A~t . ft GE: <l@

'le
7@

to rot. :
a. ret , :

v.

'.
·1

'I

1

l~h lilodcs9
trachea
thyroid
e~rgtid ~rteries (thrills, ~~uit)

aJV
ClI\l VIX
~ VUX (lilysta98lA£)
a:r xx
al XX
cn:lJ --

Xlil£l\)eetiolifl
~0:::1
d@wiaUoD

P~l&aUoD
er@fj)itWl
t~clIerlh@QS



!;;JQurologicol:
De~tQiii!eg

Cs
C6
C7ca
1'1 .

'i?oliU~OUrolf 1OllQD
bic@&s
tdce&s
bg'ëlcb.iorocUoH~

tauscle strength
cs
C6
C7
CB
'Il

Coordinntion:
point-ta-point
dysdiëldocho~inesiQ

'Ihonx:
Chest:

Inspect.ion:
skin
shape
respirmtory distress
rbythm (respirotory)
deptb GQ

effort GQ

intercostol/su&g'oclo~iculor gotgoeti~
Pnlplltion:

tenderness
!MoSses
respirotory Qllponsion
toctile fr~itus

Percussion:
lungs (posterior)
diophragmilti~ @llcurs,i.on
~ianey punch

Auscul hUon:
brcaatb sOWlds

"esiculor
broDcbiol

md"entitioUQ sounds
crochloo (goaoD)
~heeges (rhonchi)

."oi Cl! SlOWlcUJ

broncophoDY
~bispared pectoril~uy
egophony



7.

CnrcUo,,~sc:ulor:
~usc:ult~tioD (nortic ~~~D)
1.Hlen 0 SI test

SOPlW!~XNaTlo~

.lW,
mI"
~uscult~tiOD be~rt (L.lnt.rQ~~)
res&i;~tory e8c~rsio~
&ercussion chest (QDterior)
Drenst ~ol~Qtion

'i'he gbdoliOelll:
Xas~eeti on :

~ltiD
WRbilicu$
contour
~eristillsis
limlsa tions
bernias (umbilicsl/i~eisio~nli)

~usculti&tioD:
Dot:gelsounds
bruit

Percussion:
9(!nend
liver
spleen

fglpotion:
superfici~l refleges
cough
light
rebound tenderness
deep
liver
spleen
kidneys
Mrtil
intr~-/retro~o~o~Dnl ~nli QQDD

sbifting dullness
·Uu1'd ·oo~

~cute ~bdoiii\en:
~here pain beg&n ~~ ~o~
cough
tenderness
~o~~iIll9/r1~i~1~~
rebound tenderness
lRovsililg'ssign
PSOQS SigD
obturator sien
cutoneous bf~eroesthn@gin
lGilctole8êlliiil
~ulpby'Q sign.
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canlca900Unls ood TiaominSl.
XiW~cacU.On:
old.lil
19F:QPuce
~lruw
~nt.WiI
n.U.s/hcca
!;lcrotum
ilil9uinol/f~ornl ~ul~es

~nlpnUOlil:
~Qnia (t.eDder.DQgo/induF:nt.1~)
t.e9t.caQ
capididrmis
~lilguinolenaal
~QfOOrol enaal
er~Qterie rcaflcag

1.\useultnttoD:
!;lcratol 1iiiID9S.

'~od19bQlml ~nnc\!lnt~og
XliW&Qction:

Q!tin
noU beads
pigoontotion
hair loss

'olpotion:
pulQes - rodiol, brachial, faeoral, ~o&l~~oQlq ~@Otot.ib~nl,

deraal io 19QCh9
l~b nodes - Qpit.rocblonr, f~rnl (~@rig@&t.nl 5 ~o~t.~§Ql)
t~PQroturca (fQQt. 6 lego)

~ual e~reooion t.Qot
lcatrogrodQ filling (irQDdol~~~) ~oot
~rterinl iDsufficiQDcy toot

Muaculoshelcatal:
ROO
hip

fl@R.
@gt •

.- oW.

90/UO
lS
..45

odd. JO
iut rot 40
ralIt rot 4S

ltnee
fleR. 110
egt. OIl!)

onlt1e
~lnntor flox ~5
doraiflcax 10
inversion 10
oVGroion 2@

l~ leaDgth
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·IlilQur@A.@~ieun:

~caE'i:]Ot~Q
1L,1
t~
tl
~4
tS
~l

~YselQ qtrength
hi~ Uexion
lwcae c;mt@nsion
ODhAe @orsifAegio~
~Anntur U@~iol!l

~QlmdOlih&"@A@lles
smt@lhlr
Jd.ehil1Qs

~lontur r@U@ll
Reetsl @g~nmtion:

Xnsl?eetion
gQcroeoeeygesl 5 ~@&"!~al O&"@nQ

~sll?utiou
SI?b.iDetertone
tendern~s3
indunt·
lllcduies
PE'ostste
£emUnsl ves!.elGls

Mentlell @tliltus
~Pl?esrQnce und b@hovi@ur:

level of eonseioUQnegQ
I?osture mnd ~tor bG~O'll'Á@~
dress. 9ro~n9, I?eroonnl ~i~Á~o
fmeiml e8&res£ion
uffeet

S&eeeh nnd Imngumge:
~uQntity
rote
'll'ol~@
flYe~y
QlPhmsim (I?&"lil)

~ood
?hought proeeQQeo (A~ieaA, gcaAo'll'~~q@g®~g~»
~@~ory mnd ottQntio~:

orientmtiolil (ti~, ~AaeQ, ~@gD@@»
rcsaote ImlQJDori
ree@Dt ~ri
~@tl l@mgnilih~~in!~i

Ui~her eocuitivo f~et!@IlD:
informntio& ~ 'II'@e~~nOgi«®~ognn 5 o~@!Gn~D~lwoelede@)
obstrsct thi~i~e.



IECHNlf<O\Jl
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TECHNIKON NATAL CHIROPRACTIC DAY CLINIC.

REGIORAL EXAMINATION CERVICAL SPINIL

PATIENT: _

PILE 8 : __

INTERN/RESIDEmT: __
DATE::~----------------~--

SUPERVISImG CLImICIAM
OBSERVATION
Posture
S~ellin9s
Scars
Discoloration
Badr Line
Bony and soft tissue contours

Shoulder position:
Left =
Right =
Muscle spasm
pacial expression

RAmGE OP MOTION:
Plexion = 4S degrees.
Extension = 70 degrees.
L/R Rotation ~ 70 degrees.
L/R Lateral flexion = 45 degrees.

/ PAINLESS LIMITATION.
II PAINFUL LIMITATION.

left
lateral
flexion.

flexion.

left
rotation.

right
rotation.

right
later2ll
flexion.

extension.

PALPATION lymph nodes.
trmchem.
thyroid glil.nd.



DERMATOMES: Le t R19 t. MYOTOMES: Le t R1g t. REFLEXES: Le t Rig t.
C2 Cl CS

~,,
C3 C2 C6
C4 C3 C7

,
CS C4
C6 CS
C7 C6
CS - C7

- "1'1 CS
~ . " Tl

'"

f . h f . h f . h

,ORTHOPAEDIC_g~lftATXQN

I
nr

Tenderness
Active MP' Trigger Points

SCM.
Trapezius.
Sealeni. _
Levator Scapulae.
Posterior Cervical musculature.

.Doorbell Sign
Kemp's Test
Cervical Distraction
Halstead's Test
Byperabduction Test (Wright's)
Shoulder abduction Test
Dizziness rotation Test
Brachial Plexus Tension

Cervical Compression
Lateral Compression
Adsolll'sTest
costoclavicular Test
Eden's (traction) Test
Shoulder depression Test.
LhermitteVs Sign
O'Dono9hue Manoeuvre

Remarks

NEUROLOGICAL EXAMI~ATION



VASCULAR : LEFT. RIGHT.
BLOOD PRESSURE.

'1 CAROTIDS.t SOBCLAVI~ .ARTERIES.I,

" WALLEmBERGoS TEST.
I)
, COMMEk\'ITS:

, MOTION PALPATION :

; Jt .play L~ft Right Jt.plifA}t
,,

)= o; Lae Fl@ ~x~ -t-F AR PR Fle E!~ LF M _l~R PlA -Lat
co.,
'ei

"

I e2
, -0 .

-~
'es
-eG
-Ci

, I -Tl
"

-~

.) (;) () -T3
, 1'4
"I
I,

?
i
(
J
i
I
I

\ -)

\
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ADDENDUM I

INPORMED CONS!JY PORK
(To be completed in duplicate by patient/subject*) .Delete whichever is not applicable.

'TITLE OP RESEARCH PROJECT

, HAME OP SUPERVISOR

KAME OP RESEARCH SroDENT

PLEASE CIRCLE THE APPROPRIATE ANSWER

1. Have you read the research information sheet? YES/HO

2. Have you had an opportunity to ask questions regarding this study? YES/NO
3. Have you received satisfactory answers to your questions? YES/NO

4. ,Have you had an opportunity to discuss this study?
5. Have you received enough information about this study?

YES/NO
YES/NO.

6. Who have you spoken to? _

7. Do you understand the implications of your involvement in this study? YES/NO

8. Do you understand that you are free to withdraw from this study?
a) at any time
b) without having to give a reason for withdrawing, and
c) without affecting your future health care.

YES/NO

Q Do you agree to voluntarily participate in this study? YES/NO

~A'i'IEN'l'/SUBJECTtName, _
(in block letters)

Signature, _

PAREN'l'/GUARDIAN* Name _ Siqnature, _
(in block letters)

WITNESS Name _ Siqnature _
(in block l~tt~rs)

RESEARCH STUDENT Hame _ Siqnature, _
(in block l~tters)
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