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Abstract
Objective-To determine the extent to which

minor surgery undertaken by general practitioners
after the introduction ofthe 1990 contract substituted
for hospital outpatient workload.
Desgn-Before and after observational study.
Setting-Four English family health services

authorities.
Subjects-Patients in 22 practice populations who

were operated on by their general practitioner or
referred to hospital forminor surgery during April to
June 1990 or April to June 1991.
Main outcome measures-Numbers of minor

surgical procedures undertaken in general practice
and in hospital, numbers ofreferrals to hospitals for
conditions treatable by a minor surgical procedure,
and the mix ofdiagnoses and procedures undertaken
in each setting.
Results-General practitioners claimed reimburse-

ment for 600 minor surgical procedures during April
to June 1990 and for 847 during April to June 1991, an
increase of41%. Referrals to hospital for comparable
conditions showed no compensatory decrease (385
during April to June 1990 and 388 during April to
June 1991, 95% confidence interval for change in
referrals -51 to 57), and the number of hospital
procedures resulting from those referrals also
remained constant (187 in the first period, 189 in the
second, 95% confidence interval for change in pro-
cedures -36 to 40). The mix of procedures did not
change significantly from one study period to the
next in either setting.
Conclusions-Many or all ofthe additionalpatients

receiving minor surgery under the terms ofthe 1990
contract may not have previously been referred to
hospital. General practitioners seem not to have
systematically shifted towards treating the more
trivial cases. The overall increase in minor surgical
activity may reflect an improvement in accessibility

of care or changes in patients' perceptions and
attitudes.

Introduction
Waiting times are shorter and costs to the NHS

lower when minor surgery is performed in general
practice rather than in hospital.'14 Quality of care,
insofar as it has been measured, is broadly comparable
in the two settings, and patients' satisfaction with
minor surgery performed by general practitioners is
universally high.

After many calls for general practitioners to be
reimbursed for minor operations,' 7 the 1987 white
paper on primary care recommended such payments
on the grounds that "Patients would benefit from a
rapid and more convenient service, and minor surgery
cases would not take up time in out-patient departments
which might be needed for more serious problems."8
Item of service payments for general practitioners
performing minor surgery were introduced in the 1990
contract to encourage a shift from hospital to general
practice.9 Since April 1990 general practitioners listed
by family health services authorities as willing to
perform minor surgery have been entitled to a fee of
£20 perprocedure for a specified list ofminor operations
ranging from cauterisation of warts to excision of small
lesions.
Two reports have estimated the savings when minor

surgery is performed in general practice by extrapolat-
ing from calculations of costs in the two settings.12
Others have pointed out that resources are saved only
when a patient who would have been treated in hospital
is treated instead in general practice.'4 Whether minor
surgery by general practitioners substitutes for minor
surgery in hospital or whether it offers a complementary
service to patients who would otherwise not have
been treated at all has, so far, been explored only
superficially. One small study in 1990 observed a
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lengthening of hospital waiting lists for minor surgery
when minor surgery by general practitioners increased,
although the study was too small for any conclusions to
be drawn.3 General practitioners in our area estimated
that 84% oftheir minor surgical procedures represented
referrals which had been avoided, although no account
was taken ofwhether demand had increased in response
to the greater availability of treatment and no attempt
made to determine whether hospital workload had
fallen (unpublished report to Trent Regional Health
Authority, December 1991). We estimated the extent
to which the costs of minor surgery by general
practitioners are offset by reductions in hospital
workload.

Methods
The introduction of payments for general prac-

titioners to undertake minor surgery was a natural
experiment to measure the likely increase in minor
operations by general practitioners while monitoring
the workload of minor surgery in hospital. We did not
use the length of waiting lists for minor surgery as the
main outcome measure for hospital workload, as
waiting lists respond slowly to changes in demand and
are subject to changes in the provision of services.
Instead, hospital workload was estimated from the
numbers of patients referred for minor surgery in a
defined population and from the numbers ofprocedures
resulting from these referrals.
We thought that using referral records held by

general practitioners was more efficient than searching
through hospital records to find the small group of
relevant referrals, and we tested the completeness of
general practice records by minor surgical referrals
before committing the study to this method. In a
sample of 30 cases referred for hospital minor surgery
by general practitioners in one of the family health
services authorities of the study the referral had been
recorded in every case. The maximum likelihood
estimate of the proportion of referrals which are
recorded is 97% (lower 95% confidence limit 90%),10
which was considered satisfactory for this study.

All 402 practices with one or more partners registered
to perform minor surgery were identified from lists
obtained from four family health service authorities in
England. Practices were selected at random from this
sampling frame. On inquiry, seven practices did not in
fact perform minor surgery. These were excluded and
replaced by resampling, as were 13 that did not keep
records of hospital referrals by name. Nine practices
refused to take part and were replaced by resampling.
The study sample consisted of 22 practices.
Many general practitioners did not keep records of

their referrals until April 1990, when it became
mandatory. We wanted to estimate the effect on
hospital workload of an increase in the number of
minor operations by practitioners, rather than simply
to estimate how large that increase was, so a study
period before the 1990 contract was not essential. The
study periods were April to June 1990 and April to
June 1991, between which we expected a substantial
increase in minor surgery by general practitioners.

Referrals to hospital for conditions potentially
treatable by minor surgery were identified by examining
general practitioners' records of all patients referred to
dermatologists, rheumatologists, and general, plastic
and orthopaedic surgeons during the study periods.
Under the 1990 contract general practitioners may be
reimbursed only for injections, aspirations, incisions,
excisions, and cautery.9 Hospital referrals resulting
in more complex interventions than these and any
requiring an ovemight stay or general anaesthesia were
excluded.

General practitioners' notes, hospital medical

records, and histopathology records were scrutinised
and information collected in each case on the clinical
diagnosis and any surgical procedure undertaken.
Reasons for no surgical procedure being undertaken in
hospital were also collected. All data in the study were
coded by a single researcher (MF), who followed a
written coding manual. Computer entry and analysis
was performed using the Epi-info database and
statistical package.11

Results
The number ofminor surgical procedures performed

by the general practitioners in the study was greater
during April to June 1991 than during April to June
1990, but there was no fall in referrals to hospital for
minor surgery (table I). The number of referrals was
consistently unchanged in each of the five specialties
included in the study (X2= 14, df=5, p=0 92) (table
II).

Practices varied widely in the extent to which the
number of minor surgical procedures changed, from a
fall of 50% to an increase of 1150%. As expected, the
seven practices that began minor surgery in response to
the 1990 contract increased their surgical workload
substantially between April to June 1990 and April to
June 1991 (mean increase 102% (95% confidence
interval 73% to 131%)). The 15 practices that had
performed some minor surgery before the 1990 contract
showed a more modest increase (23% (10% to 37%)).
Consistently, referrals did not decrease as minor
surgery by general practitioners increased: in only two
practices was a rise in minor surgery by the general
practitioners accompanied by a comparable fall in
referrals.
The increase in surgical activity by general

practitioners was across all types of procedure (table
III). The increases in the numbers of simpler
procedures such as curettage, electrocautery, and
cryocautery were matched by a comparable increase in
the numbers of excisions. The distribution of the
types of treatment was not significantly different in the
two study periods (X2=4)92) df=5, p=0Q43). The mix
of procedures carried out in hospital also showed no
significant change between the two study periods
(x2=4 05, df=6, p=067), although in the study as a
whole hospital doctors carried out proportionately
more excisions and cauterisations and fewer incisions
and aspirations than general practitioners (X2 for
difference in distribution= 148, df=5, p<0000 1). As

TABLE i-Minor surgical procedures performed and referred to
hospital by generalpractitioners from April toJune in 1990 and 1991

Apr-Jun Apr-Jun Percentage
1990 1991 change

No ofminor surgical procedures:
Perforned by general practitioner 600 84741
Referred to hospital 385 388 1

Total 985 1235 25*

*95% Confidence interval for change in referrals - 51 to 57.

TABLE In-Numbers of referrals to hospitals for minor surgery in each
specialtyfrom April toJune 1990 and 1991

Apr-Jun Apr-Jun
Hospital specialty 1990 1991 Total

Dermatology 154 163 317
Orthopaedic surgery 88 92 180
General surgery 102 95 197
Plastic surgery 25 26 51
Rheumatology 12 8 20
Missing/not known 4 4 8

Total 385 388 773
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TABLE nm-Numbers of minor surgical procedures performed in hospital and general practice from April to
June in 1990 and 1991 hy type ofprocedure

Hospital General practice

Apr-Jun Apr-Jun Percentage Apr-Jun Apr-Jun Percentage
Procedure 1990 1991 Total change 1990 1991 Total change

Injection 22 17 39 -23 196 255 451 30
Aspiration 4 5 9 25 17 31 48 82
Incision 0 2 2 - 57 61 118 7
Excision 85 97 182 14 197 306 503 55
Cautery, etc 75 67 142 -11 107 156 263 46
Other/not known 1 1 2 0 26 38 64 46
None 83 80 163 -4 - - -

Non-attenders 49 58 107 18
Notes unavailable 66 61 127 -8

Total 385 388 773 1 600 847 1447 41

TABLE Iv-Numbers of minor surgical procedures performed in hospital and general practice from April to
June in 1990 and 1991 by generalpractitioner's diagnosis

General practice Hospital

Apr-Jun Apr-Jun Percentage Apr-Jun Apr-Jun Percentage
Diagnosis 1990 1991 Total change 1990 1991 Total change

Warts, etc 100 189 289 89 69 80 149 16
Naevus 40 38 78 -5 31 29 60 -6
Cyst 65 104 169 60 53 70 123 32
Skin tag 40 53 93 33 6 2 8 -67
Abscess 15 23 38 53 1 3 4 200
Benignskintumour 41 46 87 12 27 20 47 -26
Basal cell carcinoma 1 3 4 200 14 23 37 64
Squamous carcinoma - - 1 1 2 -

Malignant melanoma - - - 1 2 3 100
Foreignbody,etc 10 14 24 40 5 5 10 -

Laceration 3 3 6 - - - -

Ingrowingtoenail 27 43 70 59 11 10 21 -9
Musculoskeletal problems* 165 197 362 19 60 67 127 12
Descriptive diagnosis only 20 34 54 70 48 46 94 -4
Other 4 11 15 175 5 12 17 140
Missing/no diagnosis given 69 89 158 29 53 18 71 -66

Total 600 847 1447 41 385 388 773 1

*For injection.

with the mix of procedures, the change in the overall
case mix in general practice was not significant
(X=15-8, df=13, p=02) (table IV). In particular,
there was no consistent tendency for the more trivial
diagnoses to increase in relative prevalence.
The numbers of cases referred to hospital for which

the general practitioner's diagnosis could not be found
was substantially higher in 1990 than 1991 because
more of the patients referred in 1990 had moved by the
time data were collected, making their general practice
records unavailable (13% in 1990, 4% in 1991). This is
unlikely to be a source of bias. Among the remaining
hospital cases the mix was not signficantly different
between the two study periods (XI=ll 13, df= 13,
p=0 6) (table IV).

General practitioners in seven of the 22 practices
indicated that they began to perform minor surgery
because of the changes in the 1990 contract ("new"
practices). Referrals did not fall in line with the
increase in procedures by general practitioners either
in the new practices or in the remaining 15 established
practices that had offered minor surgery before the
1990 contract (95% confidence interval for changes in
referrals -18 to 48 and -55 to 31 respectively).
The distribution of procedures in the two groups of
practices differed significantly (x2= 20X83, df= 5,
p<0 001), but new practices did not concentrate on
simpler procedures than established practices. Case
mix also differed significantly between the two types
of practice (X2=39X22) df=13, p<0001), but new
practices did not treat a more trivial mix of cases
because compared with the established practices they
treated proportionately more warts, ingrowing toenails,
naevi, and benign skin tumours.
Only 58% of patients who were referred and whose

notes could be scrutinised were treated surgically; a
proportion failed to attend outpatient appointments

and a further proportion were reassured or given
advice or non-interventive treatment. The likelihood
of each of these outcomes did not change significantly
from the first study period to the second (x2=_101,
df=3, p= 0 8) (figure).

Discussion
Although we had not aimed at evaluating the impact

of the 1990 contract on the numbers of minor surgical
procedures by general practitioners, our results show
clearly that the introduction of fees was associated with
a substantial increase in this service. During April to
June 1990 the claims submitted by the general prac-
titioners amounted to 57% of the maximum which
could have been claimed under the contractual limit of
15 procedures per general practitioner per quarter.
During April to June 1991 claims amounted to 80% of
the maximum reimbursable. As the 1990 contract had
already begun to influence behaviour during April to
June 1990, our result represents a low estimate of
the increase in general practitioner minor surgery.
Increases were found among practices that had under-
taken minor surgery before the 1990 contract, in
addition to the increases due to recruitment of new
general practitioner surgeons. The fee is clearly suf-
ficient to attract general practitioners to perform minor
surgery.
There are several reasons to expect that minor

surgery by general practitioners would not substitute
for hospital surgery in every case-for example, warts
tend to regress spontaneously after a few months and
may be treated only if waiting time is short. However,
the finding that the number of referrals did not fall at
all despite a large increase in procedures by general
practitioners was unexpected.

POSSIBLE CONFOUNDINGFACTORS

Variation in sampling cannot have made an im-
portant contribution as the maximum fall in referrals
that is consistent with our data (lower than 95%
confidence limit) is 51, only 21% of the observed 41%
increase in procedures by general practitioners. Secular
trends in the prevalence of disease would also be unable
to explain such a large increase in total workload over
such a short time.
The total amount of minor surgery peformed by

April - June 1990 April -June 1991

385 Referrals 388 Referrals
recorded in recorded in

general practice general practice

Outcome ofhospital referrals
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general practitioners may have been underestimated
slightly as five of the 22 practices indicated that they
perform a few procedures for which no claim is made.
The number of referrals for minor surgery may have
been slightly overestimated as some referrals for con-

ditions treatable by minor surgery would have been for
diagnosis rather than treatment. Neither of these
factors, however, could offer an artefactual explanation
for the observation that referrals remained constant
while general practitioner activity increased.
The overall accuracy of general practitioners' referral

records was high. However, a fall in referrals could
theoretically have been masked if the general prac-
titioners had recorded minor surgical referrals less
conscientiously during the first part of the study than
during the second. We therefore examined the numbers
of referrals for all reasons other than minor surgery that
had been recorded by general practitioners during the
two periods. In 14 of the 19 practices where these data
had been collected the number of recorded referrals
was not significantly higher during April to June 1991,
which suggests that referrals were not systematically
being missed in the first period. When the analysis was
confined to these 14 practices the main conclusion was
the same; the number of minor surgical procedures by
general practitioners rose by 18% and referrals fell by
3% (95% confidence interval for change in referrals -

21% to 14%, NS). There is thus strong evidence that
the main result of the study was not attributable to a

systematic improvement in the completeness of
recording of referrals.
A second artefact could have arisen if general

practitioners who had been planning to introduce or to
expand minor surgery services at some time after April
1990 delayed referrals which would otherwise have
occurred during April to June 1990, artificially depress-
ing the numbers of referrals made in the first study
period. This again could have masked an underlying
reduction in referrals between the two periods.
However, general practitioners would have had to
delay many such referrals to annul our results.
One or both of these artefacts could conceivably

have contributed to the observed result. However, the
increase in minor surgery by general practitioners was
so large that hospital referrals would have had to fall by
64% for the study to have concluded that minor
surgery by general practitioners is purely a substitute
for hospital activity. Within these practices therefore a

large proportion of minor surgery performed under the
terms ofthe 1990 contract is on patients who would not
hitherto have been referred to hospital.

REPRESENTATIVENESS

Whether these observations reflect changes in
practices throughout England depends on the
representativeness of the sample. Our study design
excluded practices that did not keep named records of
referrals. Such practices (and those refusing to take
part) may have differed in some respects from the
practices in the sample, so it is possible that the sample
was not representative of all practices offering minor
surgery. Logically, however, there is no strong reason
to suppose that minor surgery by general practitioners
in practices which refused to take part in our study or
in practices which failed to keep good records of
referrals would substitute for hospital referrals to a
greater extent than we found in our sample. The
principal result, that minor surgery by general prac-
titioners does not always substitute for hospital
referral, is robust to even the most extreme assump-
tions of selection bias. Furthermore, the observation
that no substitution occurred at all is consistent
with that of McWilliam et al, who found that the
numbers of skin biopsy specimens taken by hospital
doctors have increased since the 1990 contract,

despite a large increase in the numbers taken by
general practitioners.'3

UNNECESSARY OPERATIONS?

A large increase in total minor surgical workload
raises the important question of whether general
practitioners are now performing unnecessary
operations. Clearly, a great deal more would need to be
known about the costs and benefits of minor surgery
before this could be answered with certainty.

If general practitioners had lowered their threshold
to operate then a shift in their case mix towards less
serious lesions would have been expected. Although
the diagnostic information was usually available from
the general practitioners' notes, the size and severity of
lesions were seldom recorded. Information on the
seriousness or otherwise of lesions is thus incomplete.
However, the diagnostic case mix in general practice
changed little between the two study periods.
Although the possibility that smaller or less serious
examples of each diagnostic type may have been more
prevalent in 1991 cannot be excluded, some shift in
case mix would be expected to accompany any
substantial shift in the general practitioners' overall
threshold to operate. The fact that no important
diagnostic shift was observed between the two study
periods suggests that gross changes in general prac-
titioners' threshold to operate (sufficient to explain a
41% increase in workload over one year) did not occur.
This result does not support the suggestion that fees for
minor surgery merely provided general practitioners
with "a licence to print money."'2

Excisions cost a practice about the same as the fee
and cryocautery costs far less.4 Nevertheless, we found
no tendency for general practitioners to perform more

of the simple procedures than excisions and observed a
small (non-significant) shift toward performing the
more complex procedures. Similarly, general prac-
titioners new to minor surgery showed no greater
tendency than their more experienced colleagues to
select the simpler procedures. Therefore the recruit-
ment of new general practitioner surgeons, or the
expansion of general practitioner minor surgery
as a whole, was not associated with a shift towards
performing the simpler and quicker procedures.
The increase in general practitioners' surgical activity

cannot be explained to any great extent by their having
taken on work which was previously being done in
hospital, and it is probably not fully attributable to a

drop in their threshold to operate. Reimbursement of
costs has probably made it easier for general prac-
titioners to meet needs which they previously did not.
In addition, obstacles to seeking treatment have been
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Practice implications

* Waiting times are shorter and costs to the
NHS lower when minor surgery is performed in
general practice rather than in hospital
* Item of service payments for general
practitioners performing minor surgery were
introduced in the 1990 contract to encourage a
shift from hospital care
* The fee is sufficient to attract general
practitioners to undertake a substantial amount
ofminor surgery
* This study found that minor surgery in
general practice does not substitute for hospital
referrals
* General practitioners' individual treatment
thresholds have not shifted towards more trivial
conditions
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removed, principally in the form of long hospital
waiting times and the costs of visiting hospital, both
identified as inconvenient by patients in a previous
study.4 Patients' perceptions and attitudes may have
changed; they may feel more willing to pursue treat-
ment having consulted their general practitioner, or,
having become aware of the possibility that he or she
could treat them, may have been more likely to seek
help in the first instance. Greater public awareness of
the dangers of skin cancer may also contribute.
The 1990 contract effectively gave priority to fund-

ing minor surgery by general practitioners up to a
theoretical maximum of £3 Im per year in England,
approximately 2% of the general medical services
budget. The sum spent in 1991 was estimated as
,C23m.'4 The consequent expansion ofminor surgery in
general practice has not been simply a transfer to a
more cost effective setting. This result brings into
question whether a further expansion would, as has
been suggested,14 necessarily transfer activity from
hospital to the community to any great extent. It also
raises the question of whether the health benefits from
minor surgical activity by general practitioners justify
the priority funding.
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Abstract
Objective-To investigate the epidemiology of

and mortality from cryptosporidiosis in young child-
ren in Guinea Bissau, West Africa.
Design-Three year community study of an open

cohort followed up weekly.
Setting-301 randomly selected houses in a semi-

urban area in the capital, Bissau.
Subjects-1315 children aged less than 4 years.
Main outcome measures-Cryptosporidium

infection detected by examination of stools during
episode ofdiarrhoea and death ofa child.
Results-Cryptosporidium spp were found in 239

(7.40/%) out of 3215 episodes of diarrhoea. The
parasite was most common in younger children
(median age 12 months) and at the beginning of the
rainy seasons. The prevalence of cryptosporidiosis
was 15% (77/513) in cases of persistent diarrhoea
compared with 6/1% (148/2428) in diarrhoea lasting
less than two weeks (p < 0.0001). Cryptosporidiosis
was associated with excess mortality in children
who had the infection in infancy, and this excess
mortality persisted into the second year of life
(relative mortality 2-9 (95% confidence interval 1-7 to
4 9)). The excess mortality could not be explained by
malnutrition, or by socioeconomic factors, hygienic
conditions, or breast feeding.
Conclusions-Cryptosporidiosis is an important

cause of death in otherwise healthy children in
developing countries.

Introduction
The protozoan Cryptosporidium parvum has emerged

during the past decade as a cause of severe diarrhoea in

immunodeficient patients. Cryptosporidiosis is also
recognised as a cause of diarrhoea in otherwise healthy
people but the infection is thought to be self limiting.'
However, associations have been reported between
cryptosporidiosis and failure to thrive or malnutrition,'
persistent diarrhoea,2 3 and impaired delayed skin
hypersensitivity4 in immunocompetent patients,
particularly children in developing countries. We
conducted a community study to investigate the
epidemiology of cryptosporidiosis in a cohort of young
children in Guinea Bissau, West Africa.

Subjects and methods
The study was conducted as part of a three year

prospective community based surveillance of diar-
rhoea among children aged below 4 years from a semi-
urban district, Bandim II, in the capital of Guinea
Bissau.5 In brief, all children bom after 1 June 1984
residing in a random sample of 301 houses were
included in the study, which started on 1 April 1987.
Children bom in or moving to these houses were also
included. Children who moved within the area were
followed up from their new houses. Follow up of
children bom during June 1984 to May 1985 was
stopped in April 1988 and of children bom during June
1985 to May 1986 in April 1989. A total of471 children
were included when the study started, and the study
comprised 1315 children by the end (31 March 1990).
The children were followed up weekly by field

workers, who collected information on episodes of
diarrhoea during the previous week. If a child had
diarrhoea a stool sample was collected later the same
day, if possible. A sequence of days with diarrhoea was
regarded as one episode of diarrhoea provided that it
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