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Are patients who present late with cancer
registered with low referring practices?
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SUMMARY
This study examines whether a clinical outcome (stage of
breast or bowel cancer at referral) was related to variations
in GP referral rates. A multivariate analysis of breast and
bowel cancer patients referred from 183 Nottinghamshire
practices during 1993 showed no adverse outcome associ-
ated with low GP referral rates. Variables included in the
analysis were total and surgical referral rates, fundholding
status, UPA(8) score of the practice, partnership size, and
age and sex of the referred patient.
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Introduction
THERE is a 25-fold variation in general practitioner (GP)
l referral rates that is largely unexplained.' Despite the wealth
of research into the causes of this variation, the consequences for
patient care are largely unknown.1 There has been a tacit
assumption that high referral reflects indiscriminate behaviour
that should be curbed, while doctors with low referral rates may
be missing diagnoses or referring patients late. Although the cost
consequences of referrals to secondary care have received much
attention,2 the clinical consequences still need to be examined to
ensure that any emphasis on reducing referrals to lower costs is
not detrimental to patient care.

This study aimed to examine one possible clinical conse-
quence of variation in referral rates by using the stage of breast
cancer and bowel cancer at referral. In particular, it aimed to
determine whether patients presenting late to secondary care with
cancer were more likely to be registered with practices with low
referral rates.

Method
All patients with colorectal cancer referred by Nottinghamshire
GPs during 1993 were identified from the national colorectal
audit. Dukes' stages A and B were taken to represent 'early'
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presentation of cancer compared with stages C and D.3 All breast
cancer patients referred by their GP to Nottingham's main breast
clinic during 1993 were identified from the clinic's database.
According to information from the Trent Cancer Register, these
breast cancer patients constituted 40% of all patients with
Nottinghamshire postcodes who were referred with breast cancer
during 1993. Patients whose tumour diameter was under 5 cm at
the time of operation, and who had no evidence of nodal metas-
tases, were considered to have presented 'early'. Patients with
nodal metastases, or with tumour diameter greater than or equal
to 5 cm, or with disease that was too advanced for surgery, were
considered to have presented 'late'. Although no universal defin-
ition of 'early' and 'late' breast cancer exists, this definition is
similar to that used in other studies.4 The total and surgical
referral rates per 1000 registered patients for the 183 general
practices within Nottinghamshire for 1993 were obtained from
the health authorities.
The underprivileged area score (UPA(8) or Jarman score) for

each practice was included as a potential confounding factor in a
multiple logistic regression model, as deprivation has been
linked with late diagnosis of cancer4 5 and also with variations in
referral rates.6 Other practice characteristics associated with vari-
ations in referral rates '6 included in the analysis were fundhold-
ing status and whether the practice was single-handed or not. The
univariate and multivariate associations of each factor were
determined by logistic regression using SPSS for Windows (ver-
sion 6.0). Two multivariate models were fitted to the data: one
model for surgical referral rates and another for total referral
rates.

Results
There were 300 patients (160 men, 140 women) with colorectal
cancer. Of these, 141 (47%) had Dukes stage A or B ('early' dis-
ease) and 159 (53%) had Dukes stage C or D ('late' disease).
The median surgical referral rate of the 117 practices that had
referred patients with colorectal cancer during the study period
was 78 per 1000 registered patients (range 17 to 230 per 1000
patients). Of the 131 patients with breast cancer, 56 (43%) were
in the 'early' disease group and 75 (57%) in the 'late' group.
The median surgical referral rate of the 71 practices that had
referred patients with breast cancer during the study period was
66 per 1000 registered patients (range 34 to 124 per 1000
patients).

Univariate analysis showed a borderline association between
high total referral rates and late presentation of colorectal cancer
(Odds ratio [OR] = 1.54; 95% CI = 1.00-2.37), but no such rela-
tionship for breast cancer. There were no other statistically sig-
nificant findings from the univariate analysis for either breast
cancer or colorectal cancer. Multivariate analysis of surgical
referral rates indicated that late presentation of breast cancer was
nearly three times more likely to occur in non-fundholding prac-
tices adjusted OR = 2.83; 95% CI = 1.04-7.64; Table 1).
Although not statistically significant, the odds ratio for late pre-
sentation of colorectal cancer in non-fundholding practices was
also raised (adjusted OR = 1.65; 95% CI = 0.84-3.22). There
was no association between practice derived UPA(8) score and
late presentation of either cancer on multivariate analysis.
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Table 1. Multivariate associations between surgical referral rates and stage of colorectal and breast cancer after simultaneous adjust-
ment for UPA(8) score, fundholding status, partnership size, and patient's age and sex.

Colorectal cancer: late versus early Breast cancer: late versus early
(257 patients with complete data) (113 patients with complete data)

Adjusted (95% Cl) Pvalue Adjusted (95% Cl) Pvalue

Surgical referral ratea 1.45 (0.53-3.93) 0.48 0.67 (0.06-7.32) 0.74
UPA(8) scoreb 1.07 (0.89-1.28) 0.50 0.85 (0.68-1.06) 0.16
Non-fundholderc 1.65 (0.84-3.22) 0.14 2.83 (1.05-7.64) 0.04
Single-handed Gpd 1.28 (0.62-2.64) 0.50 0.76 (0.26-2.23) 0.62
Age of patiente 1.18 (0.93-1.50) 0.17 1.15 (0.82-1.59) 0.42
Sex of patientf 1.38 (0.83-2.30) 0.21 - - -

aOdds ratios for surgical rates were calculated based on an increase of 100 referrals per 1000 patients. bOdds ratios for UPA(8) score were
calculated based on an increase of 10 units. cRelative to a baseline of fundholding. dRelative to a baseline of practices with more than one
doctor. "Odds ratio for age were calculated based on an increase of 10 years in the patient's age. fMale relative to females.

Discussion
To our knowledge this is the first study that has related a clinical
outcome (i.e. stage of cancer at referral) to variations in GP
referral rates. We found no adverse outcome associated with low
referral rates. If we had found that practices with low referral
rates had patients presenting late with cancer, then we would
have needed to examine more closely whether this was due to the
current imperative to reduce referral rates, or whether it was due
to patients presenting late to their GP. Similarly, we found no
substantial adverse outcome associated with high referral rates.
The borderline association between late referral of colorectal
cancer and high referral rates disappears on multivariate analysis
and is unlikely to be important.
On multivariate analysis, patients with breast cancer from non-

fundholding practices are at increased risk of late presentation
compared with patients from fundholding practices, and a similar
but non-significant effect is seen for colorectal cancer. However,
as this was not a prior hypothesis, the results may be due to
chance and should be treated with caution.

In conclusion, this study has shown no association between
low referral rates and late presentation of breast or bowel cancer.
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