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INTRODUCTION
Colorectal cancer is a major public health problem,
particularly in western countries, with over 30 000
new cases diagnosed each year in the UK and an
average 5-year survival of 40%.1,2 Mortality is highest
in those diagnosed with later stage disease.3 Most
cases present with symptoms that prompt patients to
consult their GPs. In order to improve survival through
earlier diagnosis, symptoms indicative of a high risk
of cancer must be better understood and recognised
by both patients and GPs.

GPs face significant challenges in discriminating
between symptoms that may indicate colorectal
cancer or other conditions, which also require urgent
specialist investigation, and those that do not. Lower
gastrointestinal symptoms are common in the general
population and in general practice,4–9 but are mainly
non-specific: for example, although 19% of patients
of general practice will report rectal bleeding in the
previous year,9 it is estimated that 97% of patients
consulting with this symptom will not have cancer.10

In order to support the decision-making process in
primary care, referral guidelines for colorectal cancer
based on the best current evidence have been
published,11–14 and critiqued:15–17 these identify rectal
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bleeding and a change in bowel habit as the most
important symptoms, but the characteristics of the
rectal bleeding are not included in any of these
guidelines. Some studies in primary care have
suggested that blood mixed with stool has a strong
association with a diagnosis of colorectal cancer,18,19

although this was not demonstrated in a more recent
study.20 Consideration of the type of rectal bleeding
may have the potential to improve referral sensitivity
and specificity.

An open-access haematuria clinic has previously
been used as a proxy for patients attending their GP to
determine factors predictive of malignancy.21 This
current study used a similar approach with the aim of
determining which characteristics of rectal bleeding,
along with other factors, were related to a diagnosis of
colorectal cancer in primary care patients with self-
reported rectal bleeding who had been referred by their
GP to a rapid-access, community-based flexible
sigmoidoscopy service for patients with rectal bleeding.

METHOD
Patients in the intervention arm of the Southampton
Community Sigmoidoscopy Study were included in
this study.

The Southampton Community Sigmoidoscopy
Study was a trial of a community-based, rapid access,
flexible sigmoidoscopy service organised by nurse
endoscopists. The service was available from
September 1996 until June 1999 and provided rapid
access (within 2 weeks of referral) to a flexible
sigmoidoscopy investigation, at a time before the
introduction of the ‘2-week standard’ in 2000.22 GPs in
the intervention arm of the trial were invited to refer all
patients with rectal bleeding.

At the flexible sigmoidoscopy clinic patients
completed a two-page questionnaire which included
questions on recent bowel symptoms: increase in
frequency of bowel motions or loose motions,
bleeding from the back passage (bright red blood,
dark blood, separate from the motions, mixed with the
motions), abdominal pain and weight loss; family

history of bowel cancer; history of haemorrhoids,
irritable bowel syndrome, ulcerative colitis, diverticular
disease, and bowel cancer; and current aspirin or
warfarin therapy. For analysis, answers to some
questions were combined to make one variable: ‘more
frequent bowel motions’ and ‘loose motions’ were
combined to make ‘increased/looser motions’; ‘dark
blood’ was combined with not having ‘bright blood’;
and ‘blood mixed with stool’ was combined with
bleeding not being ‘separate from stool’.

Deprivation categories were allocated to
participants by mapping their postcodes with national
deprivation categories (septiles) derived from the
Carstairs scores generated by MIMAS at Manchester
University using 1991 census data.23

Final diagnosis of colorectal cancer, our main
outcome, was obtained from hospital records for
patients referred to secondary care and from the South
and West Cancer Intelligence Unit for all patients. The
minimum time from flexible sigmoidoscopy to
examination of cancer registry records was 4 years.

Patients who stated on the questionnaire that they
did not have rectal bleeding were excluded. Cases
with either self- or GP-reported ulcerative colitis or
current warfarin treatment were also excluded from
the analysis because of the likely association of rectal
bleeding with anticoagulants and ulcerative colitis, as
were cases with missing data for the kind of bleeding,
because these variables were key items of interest in
the analysis.

Symptom data and other patient data were
analysed univariately to find associations with a
diagnosis of colorectal cancer using the χ2 test. If the
probability of there being no association was <0.1 the
variable was included in a binary logistic regression
model along with any variables previously associated
with colorectal cancer.

Data were managed and analysed using SPSS
releases 10 and 11.0.0. Ninety-five per cent confidence
intervals (CIs) were calculated for odds ratios (ORs) for
variables with zero odds using Epi-Info. Statistical
significance was defined as P-values <0.05.

RESULTS
Six hundred and four patients referred by GPs to the
open-access flexible sigmoidoscopy service were
included in the study. Two hundred and seventy-three
(45%) cases were male and the median age was
52 years (range = 18–97 years). The proportion of
patients in deprivation categories 1 (least deprived) to
7 (most deprived) were 12.7, 20.4, 26.6, 23.5, 9.1, 4.3
and 3.3% respectively (Table 1).

A further 197 cases were excluded either because
they were considered ineligible on account of
coexisting pathology (n = 36; ulcerative colitis = 15,
warfarin therapy = 21), or inappropriate referral — they

How this fits in
Rectal bleeding is a common symptom of colorectal cancer, but it has a low
positive predictive value in primary care populations. Previous statistical modelling
has shown that along with increasing age and a change in bowel habit, ‘blood
mixed with stool’ is a significant predictor of malignant colorectal disease. This
study supports the evidence that age and ‘blood mixed with stool’ are significant
predictors of colorectal cancer, although the latter would only be of diagnostic
value in a consultation if included in an overall risk assessment score.
Nevertheless, our study has reinforced an important clinical message; the
presence of haemorrhoids with bright red bleeding does not reduce the risk of
colorectal cancer significantly, and GPs should be guided by other features of the
clinical presentation in assessing risk for this disease.
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did not have rectal bleeding (n = 99), or because they
had incomplete data (n = 62).

Univariate analysis
Twenty-two (3.6%, 95% CI = 2.0% to 5.2%) cases
were diagnosed with cancer. Older age groups were
more likely to be diagnosed with colorectal cancer
(Table 1). Thirteen (4.8%) men and nine (2.7%)
women were diagnosed with cancer but this
difference was not statistically significant (age
adjusted OR = 2.3, 95% CI = 0.94 to 5.63).

The prevalence, the likelihood ratio (LR) of being
diagnosed with colorectal cancer, and the age
adjusted OR of being diagnosed with cancer for
various symptoms and conditions can be seen in
Table 2. The presence of dark blood, blood mixed with
stool or both of these were the only symptoms
associated with a greater likelihood of colorectal
cancer. Irritable bowel syndrome was associated with
a lower risk of colorectal cancer. The presence of
haemorrhoids with bright red bleeding not mixed with
stool reduced the likelihood of cancer (LR = 0.5);
nevertheless colorectal cancer was present in three
(2%) of the 159 patients with these symptoms. There
was no relationship between a diagnosis of cancer
and deprivation category, having a family or personal
history of colorectal cancer, or aspirin therapy.

Multivariate analysis
Age group, sex, the presence of dark blood, the
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Total Cancers
n (%) n (%)

Total 604 (100) 22 (3.6)
Age in years
<50 270 (44.7) 3 (1.1)
50–69 227( 37.6) 11 (4.8)
≥70 107 (17.7) 8 (7.5)
Linear trend P = 0.003

Sex
Male 273 (45.2) 13 (4.8)
Female 331 (54.8) 9 (2.7
Probabilitya P = 0.27

Deprivation categoryb

1 (least deprived) 74 (12.7) 3 (4.1)
2 119 (20.4) 4 (3.4)
3 155 (26.6) 4 (2.6)
4 137 (23.5) 8 (5.8)
5 53 (9.1) 0 (0.0)
6 25 (4.3) 0 (0.0)
7 (most deprived) 19 (3.3) 1 (5.3)

Linear trend P = 0.72

aχ2, 1 degree of freedom. bNumbers do not add up to total
because of missing data

Table 1. Number of cancers by age
and sex.

Age-adjusted
Factors Patients with factor Patients without factor LRa ORb

n = 604 Total (n) Cancer (n) % Total (n) Cancer (n) % (95% CI)

Type of blood
Dark 121 9 7.4 483 13 2.7 2.1 3.2 (1.3 to 7.8)
Mixed with stool 314 17 5.4 290 5 1.7 1.5 3.8 (1.4 to 10.6)
Both dark and mixed 88 9 10.2 516 13 2.5 3.0 4.9 (2.0 to 12.2)

with stool
Neither dark nor mixed 257 5 1.9 347 17 4.9 0.5 0.3 (0.1 to 0.9)

with stool

Haemorrhoids
Haemorrhoids 320 10 3.1 239 11 4.6 0.8 0.6 (0.3 to 1.5)
Haemorrhoids and bright 159 3 1.9 400 18 4.5 0.5 0.4 (0.1 to 1.2)

red blood not mixed with
stool

Haemorrhoids and no other 90 3 3.3 469 18 3.8 0.9 0.8 (0.2 to 2.9)
symptoms except bright
non-mixed bleeding

Other factors
Increased frequency/loose 269 13 4.8 319 9 2.8 1.3 1.0 (0.7 to 1.4)

motions
Abdominal pain 232 4 1.7 358 16 4.5 0.5 0.4 (0.1 to 1.4)
Weight loss 62 3 4.8 531 19 3.6 1.3 1.3 (0.4 to 4.7)
History of irritable 96 0 0 481 21 4.4 0.0 (0.0 to 0.95)c

bowel syndrome
History of diverticular disease 34 0 0 536 21 3.9 0.0 (0.0 to 3.07)c

aLR: the probability having the factor in people with colorectal cancer/the probability of having the factor in people without
colorectal cancer. bOR for presence of factor versus absence of factor adjusted for age. cNon adjusted OR using Epi-Info.
LR = likelihood ratio. OR = odds ratio.

Table 2. Diagnostic value of bleeding characteristics and other factors in patients
investigated for rectal bleeding in a general practice open-access sigmoidoscopy
clinic.
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presence of blood mixed in stool, having increased or
looser stools and patient reported irritable bowel
syndrome were entered into a forward (LR) stepwise
binary logistic regression model. The factors that
remained significant predictors were age group
(<50 years: OR = 1; 50–69 years: OR = 5.09, 95% CI =
1.39 to 18.6; ≥70 years: OR = 8.19, 95% CI = 2.11 to
31.82), and the presence of blood mixed in the stool
(OR = 3.78; 95% CI = 1.36 to 10.47). The OR for
someone with a recent alteration in bowel habit to more
frequent or looser stools was 1.9 (95% CI = 0.8 to 4.7).
The regression model fitted the data well in the younger
age groups (<59 and 50–69 years) although fit was
slightly less good for age ≥70 years where the lack of
linearity could not be mirrored in a linear model.

DISCUSSION
Summary of main findings
In a population with rectal bleeding, referred from
general practice to an open-access flexible
sigmoidoscopy clinic, the most significant predictor of
a diagnosis of cancer was age group. The only other
significant predictor was patient-reported rectal
bleeding mixed with stool. Although univariate analysis
indicated dark blood per rectum and a combination of
dark and mixed blood had higher positive predictive
values for a diagnosis of colorectal cancer (7.4% and
10.2% respectively) than blood mixed with stool
(5.4%), when adjusted for other factors, inclusion of
dark blood did not add significantly to the model.
Overall the LRs associated with individual symptoms
(range = 0.5–3.0) were too small to be of individual
diagnostic value, particularly given the low prior
probability of cancer in primary care.

In this study, haemorrhoids, even in the presence of
bright red bleeding as an isolated symptom, did not
significantly reduce the risk of colorectal cancer.
Although this contradicts findings in one recent
study,20 Smith et al report a high proportion of patients
diagnosed with colorectal cancer having peri-anal
symptoms.24 Our results emphasise that both patients
and GPs should be cautious of ruling out the
possibility of colorectal cancer without further
investigation when haemorrhoids are present. So
perhaps the most important immediate clinical
message to emerge from our data is that patients
presenting with bright red bleeding and haemorrhoids
may still have cancer.

Strengths and limitations of the study
The existence of an open-access service provided a
unique opportunity to examine the predictivity of rectal
bleeding characteristics, in combination with other
symptoms and patient demographics for colorectal
cancer in a primary care population. GPs are selective
in the patients with blood loss per rectum who they

refer to specialist services,25,26 and although GPs were
encouraged to refer all patients presenting with rectal
bleeding some degree of GP or patient selection bias
is still likely to have occurred, probably causing an
over-estimate of the predictive values in this study.
The need to exclude 9% of eligible cases from the
analysis because of lack of data could also bias our
results. However, our study population has a similar
distribution of age and sex to other primary care-
based studies of rectal bleeding.18,19 There were fewer
very affluent and very deprived people than would be
expected in a random population sample.

A diagnosis of colorectal cancer has been used as
the final outcome. In a larger study, analysis by cancer
site and stage at diagnosis would give more refined
information. It would be useful to know if the type of
bleeding could help distinguish between cancers in
different sites (that is: rectum, proximal or distal
colon). It is also important to identify the risk factors
that identify early stage cancers. It is possible that
bleeding is predominantly a symptom of late stage
cancer, although the work by Smith et al does not
support this.24

Our study relied upon a self-completion
questionnaire and the participants’ capacity to
distinguish between various kinds of rectal bleeding.
Little is known about the extent to which people can
accurately report this, but Summerton’s work is
reassuring — there was moderate to substantial
agreement over time between two questionnaire
surveys of gastrointestinal symptoms, and the
question on blood in the motions/toilet pan or on the
toilet paper demonstrated almost perfect
agreement.27 The closeness of correspondence
between responses to questionnaires and verbal
reports to clinicians is also uncertain, however we
know that reported symptoms tend to have better
predicted value than those elicited by GPs.28

Finally, the study depended upon the accuracy and
timeliness of the records at the South and West
Cancer Intelligence Unit. We are as confident as
possible that all cancers present at the time of the
flexible sigmoidoscopy have been detected as
records were checked within a reasonable time frame.

Comparison with existing literature
The significance of the type of rectal bleeding as a
predictor of colorectal cancer has been described in
other primary care-based work,18,19 and in a study
based in secondary care.24,29 Our work concurs with
the study by Fijten et al18 where blood mixed with or
on stool was the only type of rectal blood loss to have
a statistically significant independent value when
discriminating for colorectal cancer. There may be
benefit in considering more refined definitions of
rectal bleeding in referral guidelines based on overall
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assessment of risk and evaluating the impact of this
in reducing delay in cancer diagnosis.30

A change in bowel habit is a common symptom of
colorectal cancer,31 but sensitivity and specificity are
low.19,32 Several studies in patients presenting to their
GP with rectal bleeding have shown a change in
bowel habit to be significantly associated with a
diagnosis of colorectal cancer.19,20,32,33 The lack of
significance in our study could reflect lack of
statistical power or be a consequence of the specific
study design. In particular, the definition of a change
in bowel habit is likely to be different in the context of
a GP reporting a clinical history and a patient-
completed questionnaire.

Implications for future research and clinical
practice
The nature of rectal bleeding has limited diagnostic
value as an individual symptom in predicting the
presence or absence of cancer. Although cancer was
six times more likely in individuals with dark red
bleeding mixed with the stool than with bright red
bleeding, the maximum LR of 3 is unhelpful in a
primary care context when the prior probability of
cancer is low. Moreover, even the presence of bright
red bleeding and haemorrhoids did not rule out
cancer. However the type of bleeding could be
important in refining future cancer referral guidance,
particularly if this can be based on actual colorectal
cancer risk assessment scores derived from primary
care populations.
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