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PRACTICE OBSERVED

Practice Research

Laboratory and radiological investigations in general

practice

IV—Results of radiological investigations

K A MILLS, PMREILLY

Introduction

In the previous three papers of this study (8 October, p 1033;
15 October, p 1111; 22 October, p 1188) we considered labora-
tory tests and x ray examinations together under the one heading
““investigations.” We thought, however, that it was worth while
including a section concerned only with the use of radiological
investigations to determine how this relatively newly acquired
open access facility was being used by our sample of general
practitioners in Belfast.

Access to chest x ray cxaminations has been available for
over a decade, contrast media studies since the mid 19705,
but skeletal x ray facilities for only the past two years. At what
rate, then, arc investigations being requested, and does. this
vary for the different types of x ray examinations > How does
the rate of usage vary among general practitioners and among
practices, and to what extent do radiological investigations
fulfil the general practitioners’ expectations of them ?

Method

The method of data collection was described (8 October, p 1033).
Shight

n a standard hospital request form. The general practitioner may
give details of history, signs and symptoms, and the reason for
requesting the particular examination. The form is taken o the
x ray department by the patient. who is either examined immediately
ot given an appointment. Requests for chest x ray examinations to be
done at the local clinic are made on forms issued by the clinic and
posted direct to the clinic by the general practitioner.

e results of hospital x ray examinations—the film, original
request form, and consultant’s typed appraisal—are returned to the
general practitioner. For chest x ray examinations the original form
with results and comments added is returned. In both cases we were
able to add our “results” rubber stamp to the request forms before
use and the general practitioners agreed to fill it in when the forms were
returned with the result. This sull left the problem of obtaining 2
measure of the general practitioner’s expectation for the x ray reques-

sis. The results of the pilot study showed that the general practitioners
were reticent about stating their expectations on the hospital or clinic
request forms. It seemed unlikely that asking general practitioners.
to fill in 2 separate request form for us at the same time as filling in
one for the hospital would help compliance. The only alternative was
t0 ask the general practitioners to indicate when ringing the results
stamp whether the result was the one they had been expecting or
not and whether, if they had hoped to exclude disease. 1t had been
specific or non-specific discase. Though such retrospective stating
of

be a less accurate measure of the general
t the time of

and the results of ra All x ray
films {except chest x ray films taken at the local clinic), are ordered
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than the prospective method used for the laboratory m’n, it was the
only feasible way to achieve a measure of expectation.

Results
TYPES OF RADIOLOGICAL INVESTIGATION REQUESTED

We classified all x rav examinations requested as skeletal (including
the skull), contrast media including intravenous pyelograms), chest
(excluding routine and pre-employment x ray films), or others (this
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cach practice the percentage of radiological requests that gave the
g (this included cases

general practitioner was expecting a normal result to exclude disease).
There was no statistically significant difference among the practices.
To sec in derail to what extent x ray examinations requested

with outcome for every x ray examination requested by each practice.
There were six possible combinations of expectation—to exclude
specific discase, to exclude non-specific disease, or to confirm
diagnosis—and outcome—normal or abnormal. For cach practice
the number of x ray examinations that fell into each of these combina-
tions is showr 1n table V. For all four p most x ray
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an increase in demand between 1973 and 1974 and a decrease
in 1975.¢

It seems that the high rate of use of skeletal x ray examinations
(available to our group of Belfast general practitioners for only
two years) may reflect the overall “‘peak” usage rates reported
in the other studics. Whether the rate of requests for skeletal
x ray cxaminations will now decline remains to be seen. The
general practitioners in this study were willing to use x ray
facilities to clarify their patients’ problems, and many wanted to
remain in charge of the patient’s management. Greater experi-
ence in the use of open access skeletal x rays and their ability to

TABLE ¥—Expectarion and outcome  figures in parentheses are percentages)

Practice
Toul
Results A B c D
Excluded specific
disease” 6540, 2519 1403 1S3 4l 39108
el on-
Whechc daeaset  55732) 5541 M3033. K22 34030
Confirmed y
dia 0% 2m2n esEy TSR0 225020
Failed to exclude
specific duseasey 7 4 3 23 e sy
Failed 1o exclode
i
5 05 R T T T T P I
Faled to confirm
o 0oe asan 225 B s w0
ol s 32 435 309 1o

S3395, a0 2 p 0001
1
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were used successfully to exclude specific or non-specific disease.
The difference between the practices in the proportion of x ray
examinations that excluded specific disease was statistically significant.
The difference among the practices in the proportion of x ray exam-
inations that excluded non-specific discase was also significant.
There was no significant difference among the practices in the
proportion of x ray cxaminations that confirmed a diagnosis, failed
1o exclude a specific disease, or failed to exclude non-specific disease.
‘The difference among the practices in the proportion of x ray exam-
inations that fatled to confirm a diagnosis was just significant (p < 0-05)

Discussion
NUMBER AND TYPE OF X RAY EXAMINATION REQUESTED

With the exception of practice B all the practices had the
same rank order of requests: skeletal examinations were most
often requested, followed by chest and then contrast media
cxaminations. Comparing the total percentage of usage by all
the practices for cach kind of x ray examination with other
Studies - our figures show a higher rate of requests for skeletal
x ray examinations—46'., compared with 33,36 *,,and 24, —
and a lower rate of requests for contrast investigations—167,
compared with 20 . 36" , and 19", The use of chest x ray
eaminstions—36-, —was closls smilar o that found by
Smith (39° .7 and Anderson (27", )7 but lower than that found
by Wallace TN

“The relation between duration of availability of open access
facilities and level of demand is uncertain, but there seems to
be a “peak” time of use during the first two vears. Anderson
reported a gradual increase in the usc of x ray facilities over
the first four vears of open access, the biggest increase occurring
between the first and second year.* Wallace et al reported a
decrease in demand over the first three vears of open access
faclites in Cardiff, the referral rae heing hughest in the i

effect patient may alter or reinforce their usage.
Practice B's lower rate of requests for skeletal x ray examinations
is difficult to explain. Most requests from all the practices were
for chronic conditions, such as osteoarthritis, rather than for
acute episodes such as suspected fracture, which were referred
direct to the local accident and emergency department

We might expect a similar but smaller *'peak of emand" for
contrast media studies. Doctors may refer patients to hospital
outpatient departments rather than perform full radiological

A few general preferred
1o do this for some of their patients at least. The rate of requests
for contrast studics was a small proportion of the total number
of requests for radiological investigations. Mair et al* reported
that it was 16", of the total number of x ray examinations
requested in Aberdeen (although this excluded  intravenous
pyelograms and barium enemas) in a study of use over 18 years.*
Cook* in London and Davidson’ in Dundee, both reviewing
the use made of open access facilities during the first year of
availability, noted that the requests for contrast studies were
8. and 61°, of the total respectively. Given the development
of fibreoptics and scanning equipment the place of contrast
media studies, and consequently its rate of use, will remain
unclear for some time and participating doctors have agreed to
request “relevant imaging” in the immediate future.

A relatively high rate of requests for chest x ray examinations
may b ‘acccss, owing: d
for evaluation of
conditions and thess respomec to wreatment. Praceice Bs high
rate of requests for chest x ray examinations compared with the
other practices may relate to the fact that they identified cases
of tuberculosis and lung cancer during the stud

It seems that just as doctors vary considerably in their use of
bacteriological investigations® so they vary in their use of dif-
ferent types of x ray examinations.

RATE OF REQUESTS FOR EXAMINATIONS

The overall rate of requests for x ray examinations for the
four practices (36 1000 registered patients a year) was much
lower than rates reported in some studies (Smith average of
72.1000; Lloyd*® 74 1000; Barker* 151:1000). The request rate
in our study was only marginally higher than rates reported in
other studies (Evans ef al’' 29510005 Mair et al* 24:6:1000).
Furthermore, Freeman'* reported a large decrease in requests
for x ray examinations from his practice from 73/1000 in 1976
to 351000 in 1980, attributing this to the fact that patients in a
new practice had become known to their doctors

Less cxperienced general practitioners use  radiological
facilities more.* Our results support this, the trainees showing
a higher mean rate of requests for ¥ ray examinations than the
full time gencral practitioners. But the part time general
practitioners, who qualified between seven and 35 vears ago,
showed as high a mean referral rate as the trainees. This is due
both to the nature of part time work and to the degree of
experience this group of general practitioners has. On the one
hand, if the part time general practitioner is experienced and
well known in the practice he or she will tend to be booked
regularly by patients with chronic major conditions that require

or or both. On the other hand, there

18 months. Lewis looked at the use of contra
Belfast between 1973 (when first available), znd 1975, rcpumng

is the less part time general who may
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included a few straight abdominal and sinus x ray examinations).
Table I gives the numbers in each category requested by each practice
and what percentage they represented of all the x ray examinations
requested by that practice. 1f the total for all the practices is considered
skeletal x ray films were the most frequently requested, followed by
chest and contrast media examinations. The same sequence held
true for all the practices except B, which showed a noticeably higher
use of chest x ray examinations than the other three practices, with a
forits skeletal
There was also a pronounced staustically significant difference
among the practices in terms of the percentage usage of cach type of
x ray examination.

TABLE 1—Tper of x ray examnanion requerted
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encounters to 43 per 1000 encounters both extremes are provided
by trainees but the full time general practitioners showed a simlar
range). By grouping general practitioners into full time, part time,
or trainees the last two groups showed an identical mean number
of 23 requests per 1000 encounters, which is higher than that of the
full time general practitioners (15, The variation within the groups
was highest for the trainees, with the part time general practitioners
showing the least vaniation in request rates.

REASONS FOR REQUESTING RADIOLOGICAL INVESTIGATIONS

x ray examination requested was classified as follows: () to
exclude specific disease; (b) to exclude non-specific disease; (c! to
confirm a diagnosis. This allowed us to see whether the general

‘ere using x ray mainly to exclude disease

Practice
B c b
= o No N5
Skelea® 1o3ise 19045 183 S0 812146
Contrastt s €29 718 10016
Chestt wu 15135 108291 00036
Gthers 5 1 Cel Lt
Tl e [ s 300 )

s e o
86 dof 35 001
a0l

RATE OF REQUESTS

Table 11 shows the total number of x ray examinations requested
{of all types; by individual general practitioners and practices. To
allow fair comparison among general practitioners or practices we
expressed the number of x ray examinations requested as per
surgery encounters. To compare with other studies we have also
expressed them as per 1000 registered patients.

TABLE II—Rate af which radiological imvestiganons were requested by pracrice
and by general pracutoner

N uf x ray examinations requested in stidy year

Practice
Noper 1000 No per 1000
encodniers Total Nov “irgers remntered
encuanters Paents
X Guz 7 t) 3
B 12108 132 i I
< 16 268 435 27 52
5 2338 i 33
Total azem o [0 %

Full ume gencral

Practtimer Trainee
No per 1000 N per Ko per 1000
Towl No encounters  Toral No encounters  Total Not _encounters
a1 10 w 18 is
87 24 3 H
kL] i2 3 » 3
2 I is iy i
3t m 3 7 ]
10 it 13 1
15 3% 15 2 2
137 3 2 22
1 I 21 1
7 5 50 o
26 H
i H
52 17
Mean 'SD1 1519 2306 nn

S = 1191, dof - 3. p 0 001
ol nurbers efe 1o en vear sy period exvept o he tainces whe were cach
present for aix months of the

The practices showed 2 statistically significant difference in the
number of x ray examinations requested, with practice C having the
highest Jevel of requests (27 1000 surgery encounters a vear). This
difference is significant even if practice C is omitted and the calcula-
tions repeated. Variation among individual general practitioners was
considerable. None of the 30 general practitioners studied requested
fo cxaminations, but numbers requested ranged from 2 per 1000

(as has been shown when all investigations are considered together—
see 15 October, p 1111), and to show what relation existed between
specific and non-specific exclusion rates. We used practce data
rather than figures for individual general practitioners because
the number of x ray examinations requested was too small in some
cases to allow the latter approach

/i) Ratio of use to exclude and use 1o confirm—Table 111 shows that
practice A used 397 times as many of its x ray examinations to
exclude rather than to confirm disease. The corresponding figures for
practices B, C, and D are also given, and we found no statistically
significant difference among the four practices.

TABLE 11— X ray cxamination uiage ranos

Practice
Teral

A B

Exclunion cenfirmation of dusesse
No of x ray examinations requested

to exclude disease 39 S0 ns 21 s
Nt cxaminaton reuened

o canfirm dises LIS
Ratic 397 214 283 281 264
465,40l 3, ot sigmificant

Spectfic. mon-specific exclunon
Noof 2 ray examinations requesicd

xclude speaiic dis o M 1se e a0

NOof ¥ Fay chaminaticns fequested

o exciude nomspecshe discase o) 62 159 e e
13 0%s  ces  imk 1is

3349, dof =3, p- 0001

) Ratio of specific zo non-specific exclusion—Table 111 shows that
there was a statistically significant difference among the practices in
the number of x ray examinations used to exclude specific discase
relanive to non-specific disease. Practice D showed almost twice as
much specific exclusion, practices A and C almost equal usage of
specific and non-specific exclusion, and practice B more investigations
med at non-specific exclusion.

OUTCOME OF RADIOLOGICAL INVESTIGATIONS
Table 1V shows the percentage of radiological investigations n

cach practice that gave an abnormal result; the difference among the
practices was not staustically significant. Table 1V also shows for

TABLE v—Results of radiological imvestigations

Pracuce
A 5 B Tout
To No ot vy
“equeed 17 152 s 369 11
< g sbnormal
it w0226 3T MO 126300 10202760 15275
No ving expected
tesult whether
ohormal (% 1401856, 107 (RI 1 385685, 309 637 950 (8561

=225, dof = 3, not sgnufican
712623, dof = 3, not ngmificant
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be less well known in the practice and spends less
contact with patients than the full time gencral prac
He or she will be less familiar with individual patients and
their history and may need 1o make greater use of laboratory
and radiological investigations. This may help to explain the
noticeably higher rate of requests for x ray examinations per
1000 surgery cncounters of practice C. which has a higher
proportion of part time general practitioners and trainces to
full time general practitioners than the other practices.

ime in

RATIO OF EXCLUSION TO CONFIRMATION OF DISEASE

Our results show that cach practice used x ray examinations
to exclude discase at least twice as often as to confirm a diagnosis.
Among the many factors that govern a gencral practitioner’s
choice of which patients to send for cxamination is the reassurance
provided by a negative rosult, which may be therapeutic for
doctor and patient.’* The general practitioners in this study
seemed to endorse this approach. They were also aware that
radiological (and other) investigations could be used to. for
instance, end a particular consultation: “We must wait for the
result of this x ray examimation before proceeding further.”

RATIO OF SPECIFIC TO NON-SPECIFIC EXCLUSION

The ratios of specific to non-specific exclusion showed a
tendency for x ray examinations to be used more non-specifically
relative to all investigations ‘see 15 October, p 1111, where
28 of the 30 general practiioners showed at least twice
as much specific use of investigations . Contrast media exam-
inations were used very specifically. whereas skeletal and
chest x ray cxaminations accounted for most non-specific
requests. This is in keeping with the fact that relatively few
common diseascs are apt to be uncovered by contrast media
examinations.

The higher non-specific usage of  ray examinations may
have been due partly to the extra constraints operating on the
general practitioner filling 1n a request torm for an x ray examina-
tion compared with a form for a laboratory investigation. The
former were to be seen by doctors and staff other than us and
the health centre staff and may have led general practitioners
to be reticent to state definite clinical diagnoses—whether for
confirmation o exclusion—on the forms. It was impractical to
Question every general practitioner on cach ¥ ray examination
ordered to ascertain whether or not they had a more specific
objective in mind, and after discussion with them we decided
to classify all results ringed as normal and expected but with no
mention of any particular discase as non-specific exclusion.
perhaps slightly inflating the number of non-specific exclusions
compared with specific exclusions.

OUTCOME

The percentage of x ray examinations that showed an abnormal
result was consistent among the four practices. The percentage
for all four practices (275", was lowcr than that reported by
Anderson® and Smith,' but closely similar to that reported by
Wallace ef ai,’ Cook,* and Mair ez al.* Our practices’ lower figure
for abnormal results reflects the use to which they put v rays—
that is, they expected to exclude discase on average two and a half
times as often as they expected to confirm a diagnosis. Anderson®
and Davis and Williams™ pointed out the naivety of placing t00
much weight on the proportions of positive and negative results.
Negative findings may be as important to the general practitioner
as positive oncs, especially for reassuring the patient. A normal
result cannot be said to indicate an unnecessary x ray examination
in many cases. A high percentage of the general practitioners
bad x ray results as expected—that is, confirming their initial
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diagnosis of abnormal or normal—and this may well be a better
criterion against which to assess usage.

Others have reported on the number of patients who had an
© ray examination rather than on the number of examinations.
Allowing for the few patients in our study who had more than
one examination, our overall practice figure of 856 expected
results compares with 57", reported by Smith! and 5567, by
Wallace e al.* But when interpreting these results it must be
remembered that the general practitioners in our study stated
their expectation for cach v ray examination retrospectively.
Faced with a known result it may have been difficult to be
completely objective and say whether it was what they were
expecting. Secondly. an incidental
was uncovered. 1f a general practitioner orders an x ray exam-
ination to exclude a fractured rib and the report shows no
fracture but uncovers unsuspected disease. is the report normal
ax expected or abnormal but unexpected? Since only one
outcome was possible under the computer coding st used
we scored all such results as abnormal and unexpected. We did
this (o help counteract overestimation of expected results owing
to our method of data collection.

The general practitioners in the four practices used radio-
logical investigations to exclude disease more often than to
confirm it: they showed a lower referral rate than that in some
other studies but achieved an expected result in over 80", of
v ray examinations: and although they all showed a high
non-specific exclusion rate compared with the use of all in-
vestigations, the ratio of specific to non-specific usage varied
appreciably among the practices. The high percentage of x ray

that showed no v (725", of all requests)
indicates that the open access facilities provided reassurance
that nothing was radiologically wrong for three quarters of the
patients referred and took a minimum of the patient’s time and
effort; such use of normal results can hardly be characterised as
unnecessary work. Furthermore, open access to x ray facilities
reduces workload for many of the hospital staff by avoiding
referral of patients with no abnormality.

We thank Professor W G Irwin and the department of general
practice, The Queen’s University of Belfast, for providing funding
and facilities for the above study; Mr Denis Clarke of the university’s.
computer centre for inaluable advice and assstance; and especilly
all the general
Saff involved withaut whose help and cooperation the scuds would
not have been possible

This is the last part of a four part paper
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