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Introduction

Laboratory testing is an important resource for medical practice.
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phic characteristics of patients in a population of
50 000 registered patients served by 22 general practitioners.

Methods
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716 2—Number of tests ordered per year for each registered person.

OKDERING BY DIAGNOSIS

Table 11 shows a more than tenfold variation in test use among
diagnostic car Those discases most heavily investigated are
oﬂmn«rﬂmﬂbk!ﬁnhﬁemdmmmm

the Ia ; comparison of blood and genitourinary disorders is
one of several interesting czamples.

TABLE 11— Labovatory wse occording to diagnosis

Proportion  Proportion
of o all Tews/
Diagnostic category commiiatons  texy  conmimion

1 nlectiou discase Y] 32 008

Neoplasms o007
3 Endocrine 18 23 (£
4 Dusease of biood and blood forming.

organs o6 17 ox
5 Mental dsorders 12 390 003
6 N sysiem 71 i 003
7 Circulstory system disease 73 &1 0o
s ory system disease 191 137 008
9 Digestive system drscase. 73 103 017
10 ourinary system 9 a8 03
1] Skin and subcutaneous tasue disease 70 40 o007
12 Musculoskeletal and connective

ssuc disesse 75 9 016
13 Injunes 27 008
1§ Hekbmaienance 2 82 (23

ymproms, tigna, defioed

conditions; congenital anomalics

certain 80 104 o6

™

est them, we compared doctors’ test ordering
'uhlhnluleo(rd’ml” specialty opinion. The rwo were directly
associsted (r =055, p<001), suggesting no such substitution was
occurring.

ORDERING BY SOCIAL CLASS
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same trends were found to the patients
those doctors nal@mpku()?‘ln)md ial class.
The amount of however, was less
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TABLE 1v—Teest wse according to social class
Te ion*
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Social class Al doctons Soenddcont__ peeei
Men Womem  Men  Women donemw)
1&10 o119 o143 0110 0132 02561
uf om  oimy olies o
v 0-087 on7‘ 0086 01021 3%
Sowe ol (ST S

v
Not recorded 0124

 Adsomed for age, diagnosis, sod doct
e o e Compie (+97°.) socal closs recordin.

(o) = 70, p < 0-0001
0B feomnred 1 ol clm 1404 11 of s
'p <001

increasing test use from social classes I and 11 to V was found. The
reversal of the social class trend seen for tests per consuluation indicates
that though patients of social classes 111-V are less likely to be
investigated at any partculas consliaion, they have more tests
ordered for them over a period of

Discussion
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INDEPENDENT EFFECTS OF PATIENT CHARACTERISTICS AND OF DOCTOR
CONSULTED

We used linear modelling to investigate the independent relation of
u(hp.ncm hlnc(«um:m lhtmlmhe'oflauotdﬂedpa

not necessarily the actual number of tests, is largely unchanged
from that of 20 years ago.'-* The effects of the availability of
new facilities and technologies seem to be limited to the increase
in the relative proportion of requests for routine chemical
pathological tests. Hitchens and Lowe, among others, reported
in 1966 that requests for chemical pathological investigations

Table 111 shows that diagnosis sccounts for the greatest part of the
cxplainable variation among patients in test use. The identity of the

constiruted about 5% of general practitioners’ requests (radiology
in our sample that proportion would be about 18%.?

We used mulnple regression techniques to _examine
of each patient with

accounted for by the other patient variables, most notably diagnosis.
To determine whether referred patients for specialty
TABLE 11— Vaniarion in test use accounted for by patient characteristics
Proportion of variation due to
Veriable arabie (2" » vahue
T < p
§ B e A
3 Ponent aee oo
1 Posent sex 008
34 Socal clam ( 105
5b Social class (men) =008

*Explained by models (see Methods).

m:ux'lh.l.le the effects of other characteristics were controlled.
Only diagnosis, identity of doctor, and the patient’s age remained
independently important. pronounced difference in the
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We also showed an associstion between test use per con-
sultation and social class. Though these findings were statistically
significant, their importance is limited because they accounted
for only a small amount of the difference in test use among
patients. The pattern of medical care in social classes I1I-V,
however, scems to differ from that in social classes I and II:
the former see their doctors more often and have more tests
ordered for them over a period of a year, but at any particular
consultation fewer tests are ordered. Cummins er a/ noted 3

738

principal or by a trainee were analysed; this included 87°, of all
consultations recorded during 1980. The that were

BRITISH MEDICAL JOURNAL VOLUME 289 22 SEPTEMBER 1984

who consulted. Eighty one per cent of these requests were for single
sceoumed lot 229, of all tests, chemical

excluded were: (a) visits by private patients; (8) visits to locum
doctors; () visits to one principal who had incomplete laboratory
eporting

r 3

At each surgery consultation the doctor used a printed form on
which was entered a confidential patient identification number; the
age, sex, and social class of cach patient seen; and the number and
type of laboratory or referral requests that had been made. Typical
combinations of tests—for example, electrolytes, liver enzymes—
were entered as single requests. The only tests dooe on the practice

premises were urine dipsticks, which were not recorded. The
Toternauonal Classibeation of Discases (3 revision) was used 10
record patient diagnosis. Social class was defined according to the
Registrar General's categories: I, 11, 111 manual and non-manual
together, 1V, and V. Women who worked more than 20 hours a
week were classified by their own occupations. Social classes I and 11
were combined for analysis and 3 category “‘social class not recorded”
was added. For approximately 11°, of the consultations no social
class was entered. We therefore repeated regression analyses using
only a group of doctors with near complete ( -97°,) recording of
data on social class; the results were essentially unchanged, as

ed below.

For this paper were grouped, with some modifications,
according to chapter headings from the International Classification
of Diseases. Organ specific symptoms from chapter XV1 (Symptoms,
signs and ill defined conditions: 781, 782, 785-789) were incorporated
into the pertinent ing chapter. Chapters X1 (Complications of
pregnancy, childbirth, and the puerperium), XIV-XVI (Congenital
anomalies, certain conditions originating in the perinatal period)
were combined; together they constituted less than 10°, of all
consultations. A separate category was formed to include all visits of
healthy and pregnant patients whose attendance was routine and
not prompted by a specific complaint (Health maintenance: V01-V39,
V66-V82),

ANALYSIS OF DATA

‘We used two tailed 1 tests to make simple comparisons of differences

modelling package (GLIM) to compare test
use in the different levels of each independent variable.** Because of
the large number of cells in the model three modelling analyses were
necessary. The varibles in the first were: sex, age, diagnosis, and
Goctor. Age was divded into four §roups (.3, 514, 1539, -39
years) that reflected test use; were grouped as described
above. Sex had no independent predictive value, and the second and
third models examined men and women scparately. They had as
variables social class, age, diagnosis, and doctor. The number of
tests ordered per patient a year was not used as a dependent variable
in linear modelling because diagnosis often varied from consultation
to consultation us did, to  lesser extent, the patient’s doctor. A
x* test for linear trend, adapted for data in patient years,
was used to test the difference among social classes in the amount of
testing per year.!t

of coding was greater than 97°, for test ordering in a
10°, sample of forms from consultations. Detailed comparison in
onc practice of computer outpues with records showed test
recording to be more than 97°, accurate. Trends related to patient
factors were compared with the information available from the second
national study of morbidity in general practice and are presented

n

Results

The mean number of patients on the doctors’ lists was 2263 and
the mean number of consultations per person & year was 2-7.

PATTERNS OF GENERAL TEST ORDERING

Laboratory resources were used for small proportions of both the

were
7% of the population at risk and for about 10°, of all the patients

pathology 15°,, radiology 20° 29%,, and others
(including pregnancy tests and cymlom 14°,. Eighty eight per cent
were “simple” investigations—that is, blood counts, routine chemical
pathology tests (such as electrolytes and urea concentrations),
Pregnancy tests, plain x ray examinations, or bacterial cultures.

ORDERING BY AGE AND SEX

The numbers of tests ordered per consulution (mean (SE)) for
womén and men were 013 (0.002) and 010 (0.002) respecuvely:
034 and 019 tests were ordered per (registered on list) a year
for women and men respectively. Figure | and table 1 show

laboratory use per consultation varied with both age and sex. Children
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FIG | —Number of tests ordered per consultation

TABLE 1—Nuombers of tests, comsultations, and registered parients according to
age and sex

Men

cered
Tests  Consultatrons patients
150 5733 121
206 48z 27%0
46 a8 3362
™ 5 085 4852
581 4% 3003
513 sz 2180
s 4616 1868
1 4018 1475
B 2478 8
W08 eioss 2163
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In that report only the occurrence of an investigation was recorded,

ot the number. The distortion thereby introduced into 8 comparison

‘with our data would be small, m,umudlho'eﬁxuun\ldy
‘those consultations in

the national study are
absolute numbers of tests ordered differ.

8

similar social class pattern for referrals for specialty consultation:
individuals in social classes IV and V had fewer referrals per
consultation than those in social classes I and IT but more per
patient a year.* The higher consultation rates of patients in
social classes IT1-V, therefore, seem to result in greater aggregate
testing and referring, which may result from greater or different
disease burdens in these classes comj with those in social
classes 1 and II. Social class accounted for little of test use
varation after adjustment for more medically related patient
factors. An alternative explanation would be that doctors alter
the content—for example, frequency of follow up consultation,
amounts of testing and referring—depending on the non-
medical characteristics of the patient.

The degree of concentration of testing among a small
proportion of the population at risk and of those who consult
was striking: two thirds of the tests were used for less than 10°%,
of cither group. Mills and Reilly recently reported that an
average of 12°, of patients seen in four general practices
underwent laboratory testing.* To study this further we
compared the extent to which various factors predicted the
quantity of test use. As expected, the best was diagnosis, but
the next strongest association was who the doctor was. This
doctor effect not only remained after controlling for several
important patient characteristics, but it also contributed more
to the variation in test use among consulting pln:nn than any
other patient characteristic we studied except

Substantial variation among doctors in their use of Ilbonmry
services has been reported in many studies, but none has
previously compared the doctor with patient characteristics in
regard to the strength of their associations with the quantity of
test use.’* Rather than reflecting differences in the mix of
patients that doctors see, these variations in test use most likely
result from fundamental differences in their styles of medical
practice and their reliance on laboratory testing in patient
care. These variations do not scem to be due to doctors choosing
1o refer rather than test patients: those doctors who ordered
more tests also referred their patients more often. The relation
of such variation in laboratory use to health outcomes is not
known. Whether it is acceptable from the perspective of quality
or cost of medical care, therefore, is not clear and needs further
study.

The national study reporting morbidity statistics from general
practice during 1970-1 provided information that enabled the
analysis of the associations of laboratory use with patient
characteristics." The patterns related to age, sex, and diagnosis
observed in that study are closely similar to those we report.
The quantity of tests ordered in the national study, however,
was roughly half the number that we found. Because of the many
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not been shown to be useful.!” Secondly, of medical and non-
‘medical characteristics of patients, the use of laboratory resources
seems to be primarily related to those indicating medical need.
Diagnosis and age, a proxy for diseas: severity, are related
more 10 test use than are sex or social cluss. Other non-medical
factors, such as a patient’s cducation or ethnicity, might
influence test use and deserve to be studied, though they are
unlikely to be more important than the ones that we analysed.
Thirdly, most laboratory testing is requested for a small
proportion of patients. This concentration of resources is
primarily determined both by the nature of the patient’s illness
and by who is taking care of it.
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differences between the two studies we cannot
comment on whether this doubling represents a true temporal
trend in test use. Though the national study did not have a
random sample of practices, it did have a much broader
geographic representation than the study we report, apemﬂy
of rural practices. The similarities between our findings and
those of the national study suggest that our results are likely
to describe much of general practice.
Our findings suggest three general observations on the us¢ of
laboratory resources in practice. Firstly, they are used
spann;ly.whcxhnmd»ermtomdnumuuo(:mh
urces would result in better quality of care is an important
mm, but one that would require further carful investigation.
For screening at least, additional testing in general practice has
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