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MEDICAL PRACTICE

Occasional Reviezv

Scoliosis in the community

ROBERT A DICKSON

Abstract

Screening for scoliosis at schools has become more and
more popular despite the lack of knowledge concerning
the clinical course of idiopathic scoliosis. An epidemio-
logical study of 5303 schoolchildren showed three types
of scoliosis in the community: (1) pelvic tilt scoliosis (an
inconsequential deformity caused by an inequality in
the length of the legs but accounting for almost 40% of
curves detected); (2) spinal scoliosis (a minor asymmetry
of the spine in the coronal plane that tends to remain
static or to resolve and which may be normal in growing
children, accounting for the remaining 60%); and (3)
progressive scoliosis (10% of the spinal scolioses measur-
ing 100 or more that progress by 5° or more a year).
Progressive scoliosis resembles idiopathic scoliosis
because in girls with right thoracic curves the potential
for progression is appreciable. Until the natural history
is better established growing awareness in the community
of spinal deformity should help earlier detection, and
screening should be directed towards providing subjects
for further epidemiological work.

Introduction

Screening for scoliosis was first performed in the early 1940s to
detect paralytic spinal deformities resulting from the last
poliomyelitis epidemics.' Attention was directed to idiopathic
scoliosis 20 years later, and since then screening has mushroomed
and gained worldwide enthusiasm. From the United States to

Japan and Hungary to Canada screening is going on apace-in
some countries it is even compulsory.2-20 By rapid crude visual
examination as many as 25% of normal adolescents appear to
have a scoliosis, yet only two per thousand ever achieve a curve

magnitude of 20°, for which treatment is usually recommended.
Interestingly, they have all been regarded as being cases of
idiopathic scoliosis.
Some sense was recently injected into this problem when the

Oxford Scoliosis Study Group showed that as many as 40% of
spinal deformities in people in the community were minor,
non-progressive, lumbar scolioses secondary to a tilt of the
pelvis caused by an inequality in the length of the legs (pelvic
tilt scoliosis).21 Of the remaining 60%, which at least appeared
to be due to asymmetry of the spine (spinal scoliosis), only one
fifth showed evidence of progression and therefore resembled
true idiopathic scoliosis. Accordingly, a large scale epidemio-
logical survey of more than 5000 adolescents in one community
has been performed that sought to clarify what idiopathic
scoliosis really is and what factors favour progression.

Patients and methods

Altogether 5303 schoolchildren (2613 girls and 2690 boys aged
10-14) were screened for a spinal deformity by an experienced senior
physiotherapist who examined each child standing and leaning
forward. Those with visual evidence of asymmetric trunk topography
had a low dose posteroanterior spinal x ray examination.22 From these
films the site of the curve-that is, the position of the apical vertebra
-and the direction-that is, the side to which the convexity of the
curve was directed-were recorded. The magnitude of the curve was

determined using Whittle's adaptation23 of Cobb's method.24 The
prevalence rate of scoliosis in the community, particularly for the two
major subgroups of pelvic tilt scoliosis and spinal scoliosis, was then
analysed using these variables.
The 150 children with curves measuring 100 or more were then

carefully examined to exclude a concomitant musculoskeletal condition.
Radiographs were taken again at six and at 12 months. The magnitude
of the curve was recorded from these follow up films and progression
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(an increase by 50 or more) or regression (a reduction by 50 or more)
determined.

Statistical analysis was by the x2 test, Fisher's exact test, and the
binomial two-tailed test.

Results

Table I shows the prevalence rate of all scolioses and the proportions
of children with spinal and pelvic tilt scoliosis according to the size of
the curve. The prevalence rate of scoliosis was almost 15%, with
pelvic tilt scoliosis representing almost 40o% of scolioses of 50 or more.

TABLE I-Prevalence of all scolioses and the proportions of children with spinal
scoliosis (SS) and pelvic tilt scoliosis (PTS)

Proportions
Curve size No Prevalence
(degrees) all SS PTS

(00) (o°) (0)

<5 241 45
5-9 377 7-1 57 43
10-14 105 2-0 69 31
15-19 32 0-6 75 25
>20 13 0-2 92 8

Total 768 14-4 61 39

As the magnitude of the curve increased so the proportion of children
with spinal scoliosis increased and the proportion with pelvic tilt
scoliosis diminished reciprocally. Only two children per thousand
screened had a curve magnitude of 200 or more, and only one of these
had a pelvic tilt scoliosis (this was because the legs were extremely
unequal in length and treatment had never been sought).

Table II shows the prevalence rate of scoliosis of 5° or more in
relation to the sex of the children. The prevalence rate was significantly

higher for girls for all scolioses (p < 0 01) and for spinal scoliosis
(p <0 01). Furthermore, for all scolioses and for spinal scoliosis the
proportion of girls with curves of 15° or more was significantly
greater than that of girls with curves measuring 5° to 90 (p <001).
The proportions of girls and boys with pelvic tilt scoliosis were not
significantly different overall or at any magnitude of curve (p -0 05).

Table III shows the site of the curve. Almost half of all scolioses
were in the lumbar region, nearly twice as many as in the thoracic or

thoracolumbar regions (p < 0-001). This significant preponderance of
lumbar curves was lost with curves of 15° or more (p ->005). For
spinal scoliosis, however, most curves were in the thoracic region
(p < 0 001), but again significance was lost with curves of 15° or more

(p >005). The lumbar curve occurred most often in pelvic tilt
scoliosis (p < 0 001), as would be expected in curves caused by a tilt
of the pelvis.

Table IV shows the direction of the curve. Spinal scoliosis was more
frequently left sided, thoracic (p < 0 05), thoracolumbar (p < 0-01),
and lumbar (p < 0 001). The left side predominated in curves of 5°-9°
in the thoracic (p <005) and thoracolumbar regions (p <001) but
was not significant in curves of 100 or more (p>0 05), whereas the
left side was significant with curves of 15° or more in the lumbar region
(p < 0 05). In pelvic tilt scoliosis, however, curves to the right and left
sides were equally represented. When the direction of the curve was

analysed in relation to the sex of the children there was no difference
in left sided preponderance for thoracolumbar or lumbar curves. In
the thoracic region, however, left sided preponderance was observed
only in boys (p < 0 01), while in girls the proportions with right and
left sided curves were not significantly different (p >0-05).
No progression or regression occurred in the children with pelvic

tilt scolioses. Ten per cent of spinal scolioses progressed and 18%
regressed. None of the curves in a particular site progressed or

regressed significantly (p >005), nor were thoracolumbar or lumbar
curves in girls or boys or on the right or left side associated with
progression or regression (p>0005). For thoracic curves, however,
progression tended to be associated with right sided curves and
regression with left sided curves. Furthermore, the progression of
right thoracic curves was significantly more common in girls than
boys (p <001).

TABLE II-Prevalence of scoliosis and sex of children

All Spinal scoliosis Pelvic tilt scoliosis
Curve size Girl:boy Girl:boy Girl:boy
(degrees) Girls Boys ratio Girls Boys ratio Girls Boys ratio

((0)o(O) (0) (0) (0°) (0°')

5-9 77 6-6 1-2:1 45 36 1 3:1 3 1 30 1 0:1
10-14 2-7 1-3 2-1:1 2-0 0-8 2 5:1 0-8 0-5 1-6:1
15-19 1 0 0 3 3-3:1 0-7 0-2 3 5:1 0-2 0 1 2:1

--20 05 0 - 05 0 - 004 0 -

Total 11-9 8 2 15:1 7-7 4-6 17:1 4-14 3 6 12:1

TABLE III-Site of curve

All Spinal scoliosis Pelvic tilt scoliosis
Curve size
(degrees) No of Thoracic Thoracolumbar Lumbar No of Thoracic Thoracolumbar Lumbar No of Thoracic Thoracolumbar Lumbar

curves (°O) (°' ) ((O) curves (0) ((0) (0°) curves (0,) (vO) (%)

5-9 394 24 26 50 232 40 38 22 162 0 9 91
10-14 122 30 23 48 89 40 26 34 33 0 15 85
15-19 34 26 32 41 26 35 35 31 8 0 25 75
>20 17 36 24 41 16 38 25 38 1 0 0 100

Total 567 25 26 49 363 40 34 26 204 0 11 89

TABLE iv-Direction of curve

Spinal scoliosis

Curve size Thoracic Thoracolumbar Lumbar Pelvic tilt scoliosis
(degrees)

No of Right Left No of Right Left No of Right Left No of Right Left
curves (0/°) (°0o) curves (0°) (0°,) curves (00) (0°O) curves (0o) (0)

5-9 93 38 62 89 33 67 50 28 72 162 50 50
10-14 36 47 53 23 30 70 30 43 57 33 52 48
15-19 9 33 67 9 22 78 8 - 100 8 25 75
>20 6 67 33 4 75 25 6 - 100 1 100 -

Total 144 41 59 125 34 66 94 29 71 204 50 50
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Discussion

Screening has been defined as "the presumptive identification
of unrecognised disease or defect by the application of tests,
examinations, or other procedures which can be applied
rapidly. 25 Screening tests sort out apparently well people who
have a disease from those who probably do not, and a pre-
requisite for this is that the clinical course of the condition
should be known.2' It is extraordinary that hundreds of thou-
sands of children throughout the world have been subjected to a
crude visual examination of the spine to identify asymmetry,
which is supposed to be idiopathic scoliosis, whatever that
condition is and however it behaves. When as many as a quarter
of apparently normal children have visual evidence of spinal
asymmetry in the coronal plane by this crude test then sub-
stantially more-possibly all children-would show evidence of
asymmetry with a more sensitive test. This supports the view of
anatomists two centuries ago that there is a scoliosis in every
spine, albeit of small magnitude.27 2R Indeed, a scoliosis surgeon,
given an x ray film and a protractor, could find a scoliosis
somewhere in any spine. When likened to screening for breast
cancer we are screening for the presence of the breasts as it
were, and there is nothing on examination of the spine akin to
the underlying pathological breast mass. That almost 15"') of
normal children in this study had spinal asymmetry yet only
two per thousand had a severe curve clearly shows that other
important factors superimposed on a lateral curvature of the
spine make it an idiopathic scoliosis.
An important diluting factor is the presence of pelvic tilt

scoliosis due to an inequality in the length of the legs, which
accounts for almost 40 ",, of curves detected and which is
manifestly not idiopathic scoliosis. The even female to male sex
ratio, the diminishing prevalence with the magnitude of the
curve, and the site being always low down in the spine and
favouring no particular direction not increasing in size account
for the high proportion of irrelevant lumbar curves that so
typifies "schooliosis." The hitherto unrecognised contribution
of pelvic tilt scoliosis has made interpretating the results of
other screening studies extremely difficult, helped by a lack of
awareness of the definition of common epidemiological terms,
"incidence" and "prevalence" appearing to be freely inter-
changeable words of the same meaning. The high prevalence
rate of pelvic tilt scoliosis is also important in relation to radiation
dosage. In screening programmes any child with visual evidence
of spinal asymmetry promptly undergoes radiography by
conventional techniques. Thus far only two groups have sought
to protect these children by reducing radiation dosage to a
minimum.22 2!
When pelvic tilt scoliosis has been identified and then

eliminated attention may be directed towards scoliosis that is at
least inherent to the spine-spinal scoliosis-where the
characteristics of some curves begin to resemble idiopathic
scoliosis. Girls predominate, particularly among children with
bigger curves, and the thoracic region is the commonest site.
Even so, although there are more left sided curves in the lumbar
region in both "schooliosis" and idiopathic scoliosis, there are
still more left thoracic curves in people in the community in
contradistinction to idiopathic scoliosis. Ninety per cent of
spinal scolioses either remain static or regress. The 10"' that
progress resemble true idiopathic scoliosis, with right thoracic
curves in girls showing a real potential for progression.
Thus there seem to be three types of scoliosis in the absence

of any musculoskeletal disease or congenital spinal anomaly.
Pelvic tilt scoliosis is due to an inequality in the length of the
legs. Spinal scoliosis probably reflects irrelevant coronal plane
asymmetry of the spine in normal healthy children. Idiopathic
scoliosis is by far the least prevalent but by far the most
important. It is the 1O", of spinal scoliosis that is progressive,
and thus right thoracic curves in girls demand the closest
scrutiny. Clearly other factors are important, and recent evidence
suggests that while asymmetry of the spine in the coronal plane
is so common as to be normal, asymmetry of the spine in the

median sagittal plane in the nature of a lordosis at the apex of
the curve is the essential lesion of idiopathic scoliosis.30 As much
attention should therefore be directed towards viewing the spine
from the side as from the front or back.

While it is disturbing that many children with progressive
scoliosis go untreated because they are not detected31 and that
the magnitude of the curve of those who do present clinically is
often too great to allow conservative treatment,32 it is clear that
screening at school for scoliosis as it is practised does not
primarily detect idiopathic scoliosis. It is an enormous waste of
time, energy, and money of an already overstretched establish-
ment, not to mention the hazards of taking radiographs of vast
numbers of children who do not have idiopathic scoliosis for the
benefit of the small number who do. If the results of the many
reported studies had focused more on clinical course, and
therefore been true epidemiological surveys we would have
been much nearer having a prerequisite for a screening pro-
gramme. Fortunately, where screening has been performed the
magnitude of the curve in children at presentation has noticeably
dropped, so that more children may have the benefit of effective
conservative treatment." This has not been due to the screening
directly, since only small numbers of the population at risk have
been examined, but is due to greater awareness in the community
in general of scoliosis, and this is where resources should be
directed until more is known about this complex condition to
which the term idiopathic is singularly appropriate.

I thank Mrs J M Wood, Miss S Williams, Mrs J M Dendy, Mrs P
Determann, Mrs R Bell, Dr P Stamper, Mr M A Farquharson-
Roberts, Dr Muir Gray, and Dr Rosemary Rue for their valuable
help in the screening process.
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Letters to a Young Doctor

Applying for jobs

PHILIP RHODES

You cannot get the job you want unless you get on the shortlist
for interview, and to do this you need the right experience and
the right qualifications. These, of course, vary a great deal
according to the grade of post that you are applying for. Never-
theless, do not be too quick to decide that you are ineligible. It
is up to the shortlisting committee to decide on the basis of your
application whether you might be suitable.
But do not waste everyone's time-including your own. If

you do not qualify on all ordinary criteria for the post then do
not apply. For nearly all posts in the National Health Service
at all levels, and certainly in the most desirable places, hospitals,
and practices, there is now an enormous number of applications.
So many of the applicants are of high quality that for those who
have to prepare a shortlist it becomes a nightmare as to how to
do it. Obviously, one looks for good or outstanding qualities,
but in the nature of things these will be comparatively rare. Few
of us stand out from the crowd when it is of high calibre, as in
the case of doctors. So apart from looking for positive qualities
one has to look for negative ones too.
You can imagine that in one way or another the people

preparing a shortlist have three categories into which they put
the applicants. In one small pile are those whom the panel
ought to see, since they are very suitable, on paper at least. In
the next pile are doubtful ones. And in the third pile are those
rejected on the first round. Among these are the applications
that are appallingly presented. The person who presents a bad
application is thoughtless and slovenly and has not considered
its importance to himself nor the difficulties of those who have
to prepare a shortlist. Their time is short, and they assume that
he who cannot be bothered to think about his application is
likely to be careless in the job too. The quickest way to have
your application put into the discard file is to prepare it badly
and write it out in spidery longhand, cramming information
into the boxes provided on application forms. It will then be
too difficult to read and to abstract the relevant information
about you.

University of Southampton, Southampton
PHILIP RHODES, MB, FRCS, professor of postgraduate medical education,
and dean of graduate medicine for the Wessex region

Use the form provided

When the advertisement for the job tells you that there are
application forms, send for one. If for any reason time is too
short to send for the form because the closing date is too near,
send in a typewritten application in the form suggested here
with a typewritten covering letter explaining why you have not
enclosed the formal application form.
Look at the application form carefully. In applying for pre-

registration or senior house officer posts there may be plenty of
room for you to enter your qualifications and experience under
the various headings in the appropriate boxes. If so, use them.
Have the entries typewritten by an expert. Use your own hand-
writing only if your calligraphy is first-class. Fill in all the boxes
even if the entry is nil-that word can be used or a short line
drawn. It shows that you have looked at the form, and it allows
the reader to skim rapidly through it. Be careful about the layout
of the information to make it as easy as possible for the reader
to get the maximum information about you in the shortest
possible time. There needs to be judicious use of capitals,
headings, indentations, underlining, and abbreviations. This
layout is very important. It must be neat, tidy, succinct, and
accurate.

If your experience and the jobs you have done, together with
dates and places, will not easily fit into the form, then have your
application typed on separate sheets of good quality white A5-
size paper on one side only. This will be the same size as the
form and fits in with the size of the other application forms,
making a neater pile so that the reviewer does not have to
scrabble about with odd sizes that fall out. You can use the form
as the top sheets of your total application. You may be able to
fill in the boxes on the front page with such things as your name,
marital state, nationality, medical school, qualifications, and the
job being applied for. In other boxes you can have typewritten
the words "see attached sheet." Do not duplicate information,
except for those just mentioned, on the form and on the attached
sheets. That just wastes the time of the reader. Your object is
to impress him with your thoughtfulness, for he may then get
the impression that you will have this characteristic in your work
if you should be appointed.
The attached sheets should be headed in the form "Applica-

tion for the Post of ..........." It may be best to have this as
a separate sheet, which is usual in applications for consultant
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